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15 Deeper exploration of the comorbid relation between LI and PI 

Claudia Blankenstijn and Annette Scheper 

15.1 Introduction 
In the previous chapters, we have described in detail in what ways the PI-children 
are morphologically/syntactically disordered. We have also described their 
semantic/pragmatic difficulties. The co-occurrence rate when taking grammatical 
ability is 82% LI in 120 PI-children (see 4.2 and 4.3). These children also have a 
problem with semantics/pragmatics (see 3.5.2). 
The comorbidity rate is far higher than in previous studies because these older 
studies did not include the area of semantics/pragmatics (see 1.3.3). The co
occurrence rates reported in these studies were based on more global language 
measures and were approximately 50% (see 1.4). The detailed analysis and the 
inclusion of both conversational and narrative gemes in this study results in higher 
comorbidity rates. 

Our results clearly confirm that PI-children have a high prevalence of language 
disorders. However, it is not possible to explore the causes of LI in the PI-children 
from these data. On the basis of the discussion of theories of linguistic and social
cognitive development (see 2.3), two main relationships became apparent: LI 
interacts with PI or LI causes PI. It could also be the case that different types of PI 
can have a different relationship to LI (Prizant, 1999). If LI causes PI, then LI must 
occur prior to PI. Here, we will explore this possibility by looking at the LI history 
of the PI-children by using data from a parental checklist (see 15.2.1). 

Another way of exploring the relationship between LI and PI is to examine specific 
types of LI in relationship with specific types of PI, as defmed in 3.2.2. Here, we 
want to explore how many of the four diagnostic groups of PI-children show both 
morphological/syntactic (MS) and semantic/pragmatic (SP) interdependent MS and 
SP difficulties. The group that has both interrelated MS and SP difficulties will be 
necessarily smaller than when the group of PI-children was diagnosed as having 
difficulties in the area of MS or SP separately. 

First, we present the detection of LI using methods other than spontaneous language 
analysis (15.2), by the use of a parental checklist (15.2.1) or language testing 
(15.2.2). The comorbidity rates based on these different methods and the 
consequences for further research will be discussed (15.2.3). Next, we will give a 
summary of the characteristics of morphological/syntactic (MS) and semantic/ 
pragmatic (SP) (language) impairment based on the spontaneous language analysis 
(15.3). These MS and SP LI characteristics served as input for the development of 
four specific dimensions of extreme LI (15.4). Here, we explore the relationship 
between a specific profile of MS and SP LI based on four dimensions and a specific 
psychiatric disorder, such as an internalizing and externalizing disorder (15.5). 
Lastly, we will end with the general conclusions, methodological considerations and 
recommendations (15.6). 
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15.2 Detection of LI using other methods 
Language (dis)abilities can be detected in many different ways. In addition to the 
spontaneous language analysis we used a Parental Checklist (Blankenstijn and 
Scheper, 1993) and a language test (TvK, Van Bon and Hoekstra, 1982; see 3.2.3) in 
order to detect LI in the PI-children. We will discuss how the use of different 
methods results in different comorbidity rates. 

15.2.1 Parental Checklist 
The parental checklist was described in 3.2.3. The parents of 18 PI-children (15%) 
did not fill in this checklist, resulting in etiologic information being available for 102 
PI-children. In total, 49 PI-children were judged as LI by their parents. These 49 PI
children are spread over the different PI types (see Table 15.1). The results with 
respect to the subtypes of internalizing and externalizing PI are not presented in this 
table, whereas the subtypes of PI-children with both characteristics of PI under the 
heading of 'Both' are separately presented. The PI-children with PDD-NOS proved 
to be the largest group of PI-children that were identified as having language 
difficulties by their parents. This diagnostic group has a very clear cluster of 
psychiatric symptoms in contrast to the PI-children with 'No Diagnosis'. 

Table 15.1 Number of PI-children with a specific PI that are judged as LIon the basis of a 
parental checklist (Blankenstijn and Scheper, 1993) 

LIon the basis of parental checklist PI-children 
n = 102 

Internalizing Externalizing Both 
POD-NOS No Diagnosis 

13 (37%) LI in 35 PI 8 (23%) LI in 26 PI 20 (83%) LI in 24 PI 8 (42%) LI in 19 PI 

From Table 15.1, it also becomes clear that parents of PI-children with externalizing 
PI have difficulties in identifying the LI in their PI-children. This result confirms 
earlier reports in the developmental literature that externalizing PI-symptoms 
frequently overshadow the LI-symptoms (e.g. Prizant, 1990; Cohen et aI., 1998). 
Parents are considered expert informants about PI-children's language abilities on 
the basis of a detailed parental interview (Prizant, 1999). These results suggest, 
however, that on the basis of a checklist parents lack enough expertise to diagnose 
language disorders in their own PI-children, Many parents seem to be unaware of 
the language disorders in the PI-children, since the overall co-occurrence rate of 
48% LI in PI-children is relatively low in comparison to the co-occurrence rates of 
at least 82% LI in PI-children based on the detailed morphological/syntactic and 
semantic/pragmatic analysis. This finding implies that at least 34% of these 102 PI
children I have undetected language disorders before referral. The existence of such a 
group was first reported by Cohen and colleagues (1998). In order to detect this 

We found 82% to 100% LI in 102 PI-children. The parents detected 48% LI in 102 PI-children. 
Thus, (82% to 100%) minus (48%) = (34% to 52%) of these 102 PI-children have an undetected LI. 
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group of LIPI-children, detailed linguistic testing and parental education/advice on 
language disorders are necessary in the future. 

15.2.2 Language Testing 
The test used was described in 3.2.3 together with the results. Here, in Table 15.2, 
we present to what extent language disorders were detected in the areas of 
morphology/syntax and semantics/pragmatics on the basis of the language test. The 
120 PI-children are divided into PI-children with internalizing and externalizing 
disorders or both (PI-children with PDD-NOS or 'No Diagnosis'). Note that one PI
child can have deviant scores on one or more subtests (not depicted in Table 15.2). 
From Table 15.2 we see that PI-children with 'No Diagnosis' perform relatively well, 
followed by internalizing/externalizing PI. PI-children with PDD-NOS deviate 
particularly on both receptive and productive language subtests. Additionally, we 
computed that 25 (21 %) PI-children with PDD-NOS show significantly lower scores 
on the language subtests (2) judgement of grammaticality (p<.04)2 and (4) word 
production (p<.006) compared to the PI-children with other specific types of PI. 
These results fit into the general description of PI-children with PDD-NOS. Since 
they are assumed to have a delay in development on all levels, it is of no surprise 
that they proved to have more difficulties in the area of language and intellectual 
social-cognitive functioning than the other PI-children. 

Table 15.2 Number and percentage of PI-children that deviate on subtests in the area of 
morphology/syntax and semantics/pragmatics (Taaltests voor Kinderen; Van Bon and 
Hoekstra, 1982) 

%LI in 120 PI-
Morphology/syntax tested (fvK) children 

Total LI Internalizing Externalizing PDD-NOS No Diagnosis 

(2) judgement 
grammaticality 17 6 (35%) 5 (29%) 6 (35%) 0(0%) 

(5) sentence production 18 5 (28%) 5 (28%) 7 (39%) 1(6%) 

Semantic/pragmatics tested (fvK) 

(1) lexical choice 17 4 (24%) 4 (24%) 7 (41%) 2 (12%) 

(4) lexical production 8 I (13%) 2 (25%) 4 (50%) I (13%) 

(3) implicit meaning3 14 4 (29%) 4 (29%) 3 (24%) 3 (21 %) 

Since some PI-children deviated on more then one subtest, we computed that 7% to 
18% of all PI-children have language disorders based on the test results, leading to a 

2 Tukey-HDS Procedure (oneway). 
3 Scores on the subtest for 'implicit meaning' were only available for 77 PI-children (see 3.2.3). 
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mean comorbidity rate of 13% LI in 120 PI-children. The children with PDD-NOS 
have the greatest number of problems according to the test results. The comorbidity 
rates discovered through language testing turn out to be far lower than the rates 
found by the parental checklists. 
A possible explanation for this discrepancy is that the language subtests only 
identify language skills at the word and sentence level, whereas in the checklist 
language skills beyond the sentence level are identified, based on spontaneous 
language in real time. These language skills are far more complex than the language 
skills measured with the language subtests. 
Within the language areas of morphology/syntax and semantics/pragmatics only 
very specific, limited language skills are tested. For example, in the area of 
semantics many items concern the retrieval of lexical information that involves the 
activation of only four semantic fields (receptive lexical choice) or one semantic 
field (lexical production) (see 3.2.3). The analysis of semantic skills in spontaneous 
language places higher demands on the child's ability to retrieve lexical information, 
since the time pressure is greater and many semantic fields have to be combined. 
The fact that relatively many PI-children with receptive and relatively few PI
children with productive disorders are detected seems again related to the test 
design: the receptive semantic subtest is more difficult than the productive semantic 
subtest at the word level. We suggest that these factors in the test results cause the 
low comorbidity rates. 

However, as stated in 3.2.3 a receptive language test is the only assessment tool that 
can be used to detect receptive language disorders. Although one might assume that 
relatively few (at most 28%) PI-children have receptive LI based on language test 
results and relatively many (at least 82%) based on spontaneous language analysis 
have productive LI, this is not the case. The reason why this assumption is wrong is 
that, as stated above, the receptive subtests used are limited to the word and sentence 
level. If receptive language skills had been measured beyond the sentence level, we 
would expect that higher co-occurrence rates would have been found. We suggest 
that the 120 PI-children have more receptive LI than was detected due to the 
problems of testing receptive skills at a deeper level. 

15.2.3 Comorbidity rates compared 
Using standard language tests only a relatively small amount, that is 13% of LI in 
PI-children could be identified. From Table 15.2 we see that morphological! 
syntactic LI exists in 17 to 18 of the 120 PI-children (14% to 15%); Semantic LI in 8 
to 17 of all 120 PI-children (7% to 14%). We also observed pragmatic LI in 14 of 77 
PI-children (18%). When parents judge PI-children as being language-impaired, the 
co-occurrence rates increase to 48% of LI in PI-children. As part of the answer to 
main research question 1 (see 2.5), we must conclude that only when co-occurrence 
rates are based on spontaneous language analysis, relatively high co-occurrence 
rates are found (at least 82%) (see also 1.4). Using language testing or a parental 
checklist means that the LI in a substantial group of PI-children (between 87% and 
52%) remains undetected. A language test should still be included, however, in the 
language assessment procedure in order to detect receptive language disorders. 
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LI-symptoms can be overlooked or easily be wrongly classified as symptoms of PI, 
leading to inadequate diagnosis and treatment (see 1.3.3 and 1.3.4). Clinicians that 
work with PI-children with undetected LI can overlook their communicative 
problems since communicative difficulties negatively affect the social relationship 
between the communicative partners, and come across as abnormal social-cognitive 
functioning. They might also interpret these language impairments as internal or 
external PI-symptoms. We argue that detailed language and communication 
diagnosis and therapy should be one dimension of an integrated intervention plan for 
PI-children in the future (see also Prizant, 1999). 

15.3 Summary of morphological/syntactic and semantic/pragmatic LI in PI-
children 

On the basis of the detailed spontaneous language analysis some variables showed 
very clear differences between the PI-children and the N-children. In answer to main 
research question la and 2, i.e. to what extent do Dutch-speaking PI-children have 
specific language problems in the area of morphology/syntax (la), when we com
pare both genres (2), the following can be said. We found significant group 
differences in the grammaticality and clustering of grammatical errors in the 
conversational genre; the PI-children frequently have missing lexical categories, 
such as obligatory verbs, verbal arguments, prepositions and adverbs, contributing to 
a fragmentary information exchange. Additionally, PI-children make too many 
errors with the selection of the semantically correct preposition. Selection errors of 
adverbial expression, particularly adverbs of manner, are very evident in PI
children. They also show many word order errors, especially in sentences with 
topicalization that need inversion of the subject and the verb. PI-children show 
problems in deciding which grammatical and semantic information is sufficient for 
the information exchange in a conversation. The realization of functional categories 
is also difficult for PI-children: they make more errors in the marking of the simple 
past tense marking and in establishing agreement relations between the subject and 
the verb and the determiner and the noun. Low complexity is widespread among PI
children; this is characterized by reduced and embedded clauses that were less 
correctly formed. PI-children prefer to use non-transitive verbs, such as intransitives 
and copula verbs, giving only static descriptions instead of related events. 
Additionally, they use more telic split and semantically light verbs. The 
morphological/syntactic problems are even more evident in the more complex 
narrative genre: PI-children show more difficulties with grammaticality, temporality, 
transitivity, agreement and the ability to package morphologically/syntactically than 
in the conversational genre. 

In the area of semantics/pragmatics, in answer to main research question I band 2, 
i.e. to what extent do Dutch-speaking PI-children have specific language problems 
in the area of semantics/pragmatics (1 b), when we compare both genres (2), the 
following can be said. We observed that in the conversational genre PI-children 
have turn taking difficulties, such as problems in producing long turns, a long 
coherent turn, and taking turns smoothly without pauses or interruptions. They have 
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difficulties in being responsive, since they give many minimal responses and 
frequently had to be asked to clarify unintelligible old information. They ask too 
many requests for information, but too few requests for clarification. With respect to 
topic management, they frequently repeat old information and when expressing new 
information, use the strategy of topic shading. Talking about one topic in more detail 
seems problematic. With respect to linking sentences coherently and cohesively, the 
PI-children significantly violate the Maxims of Grice (1975) more frequently, 
especially the Maxim of Manner/Quality and they express too many unclear 
referents. In the narrative genre, they have difficulties with the narrative task, in 
marking the beginning of the story and in narrating the plot, expressing sufficient 
planning components and with establishing clear co-referential cohesion, especially 
by means of indefinite NP's and (zero) pronouns; the conversation seemed to be 
more difficult in this respect than the narrative. The problems with making clear 
reference were frequently based on difficulties in the areas of morphology/syntax 
and semantics and this was more evident in the PI-children than in the N-children. 

According to the Explanatory Criterion (Burisch, 1984) that uses significant group
effects to classify deviant behaviour from normal behaviour, we can select the inter
related MS+SP variables that reflect a significant difference in the area of both 
morphology/syntax and semantics/pragmatics (Table 15.3). Many of these variables 
are also mentioned in the developmental literature as features of LI. We will use 
these variables for a deeper exploration of the comorbid relationship of LI and PI in 
answer to main research question 3, i.e. is there a relationship between specific 
language disorders in both genres with specific psychiatric disorders (3)? The 
exploration of comorbidity using both MS and SP variables is necessary to detect 
the possible relationship between specific language disorders with specific 
psychiatric disorders. Here, we want to know whether there is a relationship between 
specific profiles of morphological/syntactic and semantic/pragmatic impairments 
with specific types of psychiatric internalizing and/or internalizing disorder. 

We want to investigate how many of the four types of PI-children show both 
morphological/syntactic (MS) and semantic/pragmatic (SP) difficulties. 
We know that many LI-children show uneven profiles, i.e. they may resemble 
younger N-children in some aspects of language use but not in others (Leonard, 
1996). These uneven profiles can differ in groups of LI-children; some children 
apparently have only a problem in grammar, named Grammatical Specific LI (e.g. 
Rice, 1993; Van der Lely, 1994); others have only problems in semantics/ 
pragmatics, called (semantic-)pragmatic LI (e.g. Bishop, 1997) (see 1.2). It is 
possible that language profiles also differ in different specific types of PI-children. 
By means of a dimensional representation of LI the relationships between various 
aspects of interrelated MS+SP variables with diagnostic subgroups of PI-children 
can become more clear. 
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Table 15.3 MS and SP variables that mostly contribute to significant differences between the PI
and the N-children in the conversational and narrative genre 

Group differences in the conversational (C) and 
narrative (N) genre 

Markers of Semantic/ ra 

PI-children 
n=120 

LI 

Ungrarrunatical T -units (C)/(N) Mean Length of Turn (MLT) (C) 

Grarrunatical errors .... ~ ..... m(cL."L: .. :T=) .... mm.m ... mmm ...... ("C::) mm····1 

Clustering of grarrunatical errors (C) 

(C) 
(C)/(N)·········j .. ·· .. 

M;~~i;;g;;;;~~~~t;c~j""~~bject~~~~j~~~~~~j~(~~I Missed turn chances (C) 
·M;~~;;;gprep·osiiiousi~d~e~b~ (C) i Extended discourse with narrative character (C) 

............................................................................................... i. 
Topic·d;op sobjecV object (C)/(N) i First pairparts expressed by the children 

................................................................... ,. 
: Minimal responses 

....................... :.::::: ................. m+ .................................................................................................... m ............ . 

Word order errors 

Past tense marking errors total 
Past tense errors in extended discourse 

Subject-Verb agreement errors total (C) 

(C) 

(C) 

(C) 
(C) 

(C) 

(C) 
·Nu;;;b;;~·~~kiug~~~e;;;~ut·e;:.;:or· 

··Mi~~i;;gdet;;;:;;;;ue~~uo;;;;~~ee;;;;;uie;:.;:or···· 

(C) (C) 
(C)mR~peiit;o;;;Ei~bo;:~ii;;u~iRe;te~~ti;;u··m(C) ... 

Eii;p~i~···· 

c;;uj;;;;ciioureducti;;ue;:,;:or·· 
(C) 

(C) 
E;;;beddedci~~ee;:';:or ················································· ... m···············(C) 

6bi;g~i;;;:yT;;piio;;ii;;bject~e~b~····· ( 

Intransitive verbs 

... ··E;:,;:o;;e;;~·Eiiipsi~ 

·E;:,;:o;;e;;~C;;U];;;;ciio;; 

..................................................................................................................................... L 
C;;p-;;i~ .. ~e~bs i Too clear maintenance 

......................................................................................................................................... ~ ..... 
··Spiii~e~b~· (C)/(N) ! Total Planning components 
·L;ghio~··GAP·~e~b~ ............................ ·································(C)/(N)'· 

15.4 Specific Dimensions of LI in PI-children 

(C) 

(C) 

(C) 

(C)/(N) 
(C)/(N) 
(C)/(N) 

................................................... 
(N) 

We want to explore whether the morphologicaVsyntactic and semantic/pragmatic 
variables can be combined into different dimensions. We therefore used raw scores 
of both N- and PI-children on the selected variables (see Table 15.3) in order to 
detect specific correlations between performances on specific variables using a 
factor analysis. For instance, we explored whether high scores on the variables 
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missing ungrammatical subject and object arguments correlate with high scores on 
the variable unclear referent introductions, maintenances and shifts. This possible 
relationship in incorrect MS and SP behaviour was frequently suggested in the 
previous chapters (see 5.3 and 5.4; 13.4 to 13.8). The only difference with other 
correlation measures is that in a common factor analysis all scores on all selected 
variables are used, and the clustering of performances cannot be controlled in 
advance. The clustering of performances may result in a different dimension. Each 
dimension reflects a specific clustering of MS and SP LI characteristics. 

We carried out a Common Factor Analysis followed by Varimax rotation (Gorsuch, 
1983; Van den Brink and Koele, 1987:50) in order to explore a dimensional 
representation of LI with correlated morphological/syntactic (MS) and semantic/ 
pragmatic (SP) variables in both genres. The final factor solution was used to define 
specific language dimensions. Each dimension reflects specific language impairment 
characteristics. The performances of the N-children were also included in order to 
prevent the effect of restricting the range of scores on factor analysis (see Gorsuch, 
1983). 
Based on eigenvalue > 1 and the scree-test, criteria solutions with 4-8 factors were 
examined. In order to arrive at a solution with 'pure' factors, the variables with 
loadings <.30 were deleted and also those variables that are the only variable of a 
separate factor in the 8-factor solution; after deletion the factor analytic procedure 
was repeated. Finally, a 4-factor solution proved to be the best resulting in four 
different dimensions of LI. In these dimensions both morphological/syntactic and 
semantic/pragmatic impairment characteristics were combined in a way that fits with 
a logical, conceptual relationship between the interrelated MS and SP variables 
(Table 15.4). 

The LI Dimensions are ordered from more severe to less severe: Dimension I and 11 
reflect 'many language errors' and Dimensions III and IV reflect 'low language 
complexity'. 
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Table 15.4 Four specific MS and SP Dimensions of LJ in PI-children 

Four Morphological/Syntactic (MS) and Semantic/Pragmatic (SP) LI Dimensions 

Dimension I: Disability in being explicit in the conversational interview 

- many morphological/syntactic errors in lexical and functional categories 
(realizing a complete argument structure, tense and agreement marking) (MS) 

- many unclear referents (too many unclear referent shifts) (SP) 

Dimension 11: Disability in being explicit in the narrative 

- many morphological/syntactic verb errors and low verb complexity (MS) 
- many morphological/syntactic errors in lexical and functional categories 

(realizing a complete argument structure, tense and agreement marking) (MS) 
- many unclear referents (too many unclear referent maintenances and shifts) (SP) 

Dimension Ill: Disability in being relevant in both genres 

- low verb complexity in both genres: too many GAP/Light and intransitive verbs (MS) 
- many conversational incoherencies: too many jumps and gaps (SP) 
- low competence in estimating the relevance of the interviewer's conversational message (SP) 
- low narrative complexity in both genres: too little plot elements and extended discourse 

with a narrative character (SP) 

Dimension IV: Disability in being responsive in the conversational interview 

- low verb complexity (MS) 
- many minimal, elliptical and incoherent answers (SP) 

To further explore the relationship between four dimensions of MS and SP LI and 
the four diagnostic groups of PI-children, we defined an abnormal score. This was 
the completely standardized factor score (z-score) > l.0. This score identifies a 
clinically very significant type of MS and SP LI on one or more of the four dimen
sions. In this experimental research, we tried to discover a deviant pattern that 
reflects interrelated problems of MS and SP. Many difficulties in the area of 
morphology/syntax (Chapter 4 to 9) were frequently thought to be related to the 
problems in the area of Semantics/Pragmatics (Chapter 10 to 14). This attempt to 
correlate specific MS and SP variables is exploratory in nature. 

A subgroup of PI-children had interrelated abnormal scores on one or more of the 
four dimensions: 37% (n=44) of all 120 PI-children showed a highly significant LI. 
This group was labelled as having extreme language impairment (LI-E). Most PI
children, but not all, of the remaining subgroup of PI-children (63%) can still be 
diagnosed as having LI, but not as having extreme LI, based on the four specific 
dimensions ofLI as presented in Table 15.4. 
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Now that the four dimensions have been established, we will see how these correlate 
with the specific types of PI as set out in 3.2.1. This will of course be done on the 
basis of the 44 PI-children with extreme LI who fit into one or more of the dimen
sions. 

15.5 Extreme LI in different diagnostic groups of PI-children 
We found significant differences between the four diagnostic groups of PI -children 
on each of these four dimensions4 (Table 15.4). In Table 15.5, we present the 
percentages of PI-children of the four different diagnostic groups that proved to have 
extreme LI on one or more dimensions. These groups were ordered from the lowest 
prevalence of extreme LI in PI-children with Internalizing disorders to the highest 
prevalence in PI-children with PDD-NOS. 

Table 15.5 Extreme (MS and sPy L1 in 44 (37%) of the 120 PI-children divided into four 
diagnostic groups 

Internalizing PI-children Externalizing PI-children 
Total PI-children with PI-children with 

PI-children (n=41) 'No Diagnosis' (n=32) PDD-NOS 
(n=120) (n=22) (n=25) 

44 (37%) extreme LI 6 (1S%) 7 (32%) 16 (SO%) IS (60%) 

LI Dimension I o ( 0%) 1 ( 4.S%) 3 ( 9.4%) 3 (12%) 

LI Dimension 11 o ( 0%) o ( 0%) 3 ( 9.4%) 2 ( 8%) 

LI Dimension III 4 (10%) 1 ( 4.S%) 6 (18.6%) 4 (16%) 

LI Dimension IV 1( 2.S%) o ( 0%) o ( 0%) 1 ( 4%) 

Combination of 1 (2.S%) 5 (23%) 4 (12.4%) 5 (20%) 
Dimensions II+III I+II+III+IV I+II+I1I I+II+III 

From Table 15.5 we see that 44 PI-children with different types of psychiatric 
disorders have extreme LI on one or more of the four dimensions. Many PI-children, 
however, have extreme LI on more than one dimension (under the heading of 
'Combination of Dimensions in Table 15.5). 

4 Dimension I: F(4,IIS) = 2.88, p<0.026; Dimension II F(4,IIS) = 3.6S, p<0.008; Dimension III 
F(4,115) = 2.34, p<0.OS9; Dimension IV F(4,IIS) = 3.09, p<0.018. 
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When we compare the rates of extreme LI within the four diagnostic groups of PI
children, the comorbidity rates in the PI-children with internalizing PI (1S%) turn 
out to be relatively low compared to the rate in PI-children with 'No Diagnosis' 
(32%), followed by the rates in PI-children with externalizing PI (SO%). The rates in 
PI-children with PDD-NOS are the highest (60%). This last result is to be expected 
on the basis of the language test results (see IS.2.3) and IQ rates (see 3.2.1). 
When we look at the frequencies of abnormal scores on the four LI dimensions 
within the diagnostic groups (Table IS.S), it is clear that some PI-children only 
deviate on one specific LI dimension, while others seem to deviate on a specific 
combination of dimensions. The characteristics of extreme LI in the four groups of 
PI will be discussed below. This presentation is ordered from low to high 
comorbidity of extreme LI in specific PI. 

Extreme L1 in PI-children with internalizing PI 
From the 41 PI-children with internalizing PI, such as Depression and Anxiety 
Disorders (see 3.2.1), only 6 (1S%) have extreme LI; most of them show abnormal 
scores on dimension Ill. That is to say, the extreme LI in this diagnostic group is 
characterized by a typical MS and SP language impairment profile; these PI-children 
show low verb complexity in both genres, as they use many light verbs with low 
semantic loading and relatively many intransitive verbs that take no obligatory 
(indirect) object, whereas they do not produce enough obligatory object verbs. 
Furthermore, these PI-children make many conversational incoherencies, such as 
jumps and gaps. Some of them proved to have difficulties in estimating the 
relevance of the interviewer's conversational contributions, resulting in many inter
ruptions or ignored initiations. Most of them express few narrative plot elements 
(narrative genre) and not enough extended discourse with a narrative character 
(conversational genre). 

Extreme LI in PI-children with 'No Diagnosis' 
From the 22 PI-children with 'No Diagnosis', having a psychiatric impairment 
characterized by both externalizing and internalizing symptoms (see 3.2.1), only 7 
(32%) have extreme LI; most of them have abnormal scores on a combination of 
dimensions. That is to say, the extreme LI in this diagnostic group shows no typical 
MS and SP language impairment profile. The PI-children with 'No Diagnosis' and 
extreme LI show all the characteristics of the different dimensions in any 
combination. 

Extreme LI in PI-children with externalizing PI 
From the 32 PI-children with externalizing disorders, such as Oppositional Disorder 
or ADHD (see 3.2.1), 16 (SO%) PI-children have extreme LI; most of them show 
abnormal scores on dimension III, followed by abnormal scores on dimension I and 
Il. Some of these PI-children also show abnormal scores on a combination of dimen
sion I, 11 and Ill. 
The PI-children with externalizing PI have more severe morphological! syntactic 
and semantic/pragmatic difficulties in both genres. These PI-children do not only 
show a language complexity that is low for their age. They also make 
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morphological/syntactic errors in realizing lexical categories, such as explicating 
verbal arguments, and in realizing functional categories, such as tense and 
agreement marking. These PI-children express many unclear referents, especially 
too many unclear referent shifts. 

Extreme LI in PI-children with PDD-NOS 
From the 25 PI-children with PDD-NOS (see 3.2.1) 15 (60%) of the PI-children 
show extreme LI; most of them show abnormal scores on dimension Ill, followed by 
I and 11; 5 PI-children with PDD-NOS show abnormal scores on a combination of 
the dimensions I, 11 and Ill. These PI-children show abnormal scores on the same 
dimensions as the PI-children with externalizing PI. 

In answer to main research question 3 and subquestion 3, we confIrm that there are 
specifIc combinations of abnormal scores on one or more different dimensions, 
further referred to as Language Impairment ProfIle (LI ProfIle), in the four 
diagnostic groups of PI-children. However, these specifIc Language ProfIles only 
differentiate the degree of severity of an extreme LI. First, abnormal scores on more 
than one dimension are judged as relatively more severe than abnormal scores on 
only one dimension. Second, abnormal scores on dimension I and 11 that indicate 
many MS and SP errors mostly lead to a relatively more severe disturbance of the 
communicative interaction than abnormal scores on dimension III and IV that 
indicate low MS and SP complexity. 
We showed that PI-children with PDD-NOS and externalizing disorders are 
relatively most impaired on dimension I, 11 and Ill, unlike PI-children with 
internalizing disorders who are relatively less impaired, namely only on dimension 
Ill. Lastly, PI-children with 'No Diagnosis' show no specifIc Language ProfIle. The 
LI ProfIles of PI-children with internalizing PIon the one hand and PI-children with 
externalizing PIon the other most clearly differed from each other. This analysis 
suggests that on the basis of Language Impairment in general the division of larger 
psychiatric populations into PI-children with internalizing and externalizing 
disorders is also well motivated (Morris on and Anders, 1999; Verhulst and Verheij, 
2000; Mesman and Koot, 2002) (see also 1.2). Our results contradict previous 
results that semantic-pragmatic LI is associated with PI, especially with disorders on 
the autistic spectrum (Bishop, 1989; Bishop et aI., 2000). 

On the basis of multifaceted micro-analyses, we are only beginning to understand 
how the linguistic rules of different language areas are related to one another. Some 
MS and SP (dis)abilities are inextricably linked in PI-children; other MS and SP 
problems seem more independent. Researchers should not only focus on local 
disruptions in the MS and/or SP system, but should take the whole language system 
into account, or at least, should place observed error patterns into the big picture. 
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15.6 General conclusions 
In interpreting our findings, it is important to bear in mind some methodological 
limitations of the study. First, the sample size is relatively large compared to other 
studies that also involve labour-intensive micro-level analysis. However, in order to 
answer question 3, an even larger sample size would have been needed in order to 
detect similarities in abnormal patterns of language behaviour in PI-children with 
specific psychiatric impairments. The individual variability in language abilities is 
great in N-children, but the diversity in language (dis )abilities proved to be greater 
in LI-children and LIPI-children. It might be even greater in LI(PI)-children with 
semantic/pragmatic LI than with morphological/syntactic LI (e.g. Rapin and AlIen, 
1983; Smith and Leinonen, 1992; Roelofs, 1998). We were, however, dependent on 
the inflow of PI-children referred to the clinic (see 3.2.2). The children were also 
taken into the project before the PI-diagnosis was known. Some groups of PI
children with specific types of PI proved to be rather small in the end. The PI
children with Depression Disorder, for instance, [mally proved to be such a small 
group (n=8) that we had to incorporate them into the group of PI-children with 
internalizing disorders in order to find a specific pattern of LI-symptoms. 
Second, it is necessary in future work to evaluate more carefully the role of other 
variables that might have influenced our findings. For instance, we did not record 
the social and family background of the 120 PI-children who participated in this 
study, while it is possible that variables such as negative family circumstances and 
life events might have influenced the PI-children's linguistic performance. 
Third, we did not explore the causal relationship of the comorbidity of LI and PI. 
We only considered theories from the field of language acquisition and the 
acquisition of social-cognitive skills that could predict the observed high 
comorbidity of LI and PI. Two theories seem best to predict the high comorbidity 
found here. One the one hand, the Executive Dysfunction Theory (see 2.3.1) that 
predicts a reciprocal causal comorbid relationship of LI and PI from the start in 
young LIPI-children. Deficiencies in Motivation, Attention, (auditive) Memory, and 
Coherence can give a detailed explanation of the emergence of both disorders and 
the possible negative persisting effects on one another. On the other hand, we see the 
Functional Theories and Theory-of-Mind theories (see 2.3.3) as having the most 
explanatory power. These theories predict that LI will cause PI in LI-children, 
finally becoming LIP I-children over time. Thus, the high comorbidity found here is 
best predicted by the theoretical assumptions that on the one hand there is a 
reciprocal causal comorbidity relationship between LI and PI that can exist from the 
start and on the other a unidirectional causal comorbidity relationship: LI causes PI. 
Thus, the Executive Dysfunction Theory and Functional Theories, particularly the 
Theory-of-Mind Theory, are seen by us as the most favourite theories. These 
theories best explain the comorbidity issue. 

Although this was not a main issue here, we showed that 48% of 102 PI-children 
were judged as being language impaired by their parents before referral to the 
psychiatric clinic (see 15.2.1). This suggests that in approximately half of the PI
children the LI might indeed have had caused the PI. On the other hand, in the 
detailed description of the LI-characteristics, it was frequently mentioned that some 
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of the LI-symptoms might be based on underlying deficiencies in executive 
functioning. For instance, the PI-children where observed to have a relative limited 
attention-span. Unlike N-children, the PI-children leave the highpoint of the story 
unexpressed relatively more frequently (see 14.1 and 14.3.6) and show in both 
gemes problems in expressing subordinate clauses that cost a relatively large 
amount oflinguistic memory space (Leonard, 1998; see 8.4 and 9.6). 

The causality issue might thus be resolved by assuming that it is just these two 
comorbidity relationships between LI and PI that most frequently exist in many 
LIPI-children. In very recent research both relationships are confirmed to exist on 
the basis of follow-up studies. These studies show that many (delinquent) 
(pre)adolescent PI-children had early LI (before age six) which has caused the later 
PI (beyond age six) or have a persistent LI over time that consolidates the PI and 
vice versa. It was also confirmed by empirical data that many LI and PI
characteristics are based on executive dysfunctioning. The LI and PI symptoms then 
have a mutual influence on one another as a result of multiple interconnected causal 
processes over time (Prizant et aI., 1989; Cohen et aI., 1998a; Prizant, 1999; 
Teichner et aI., 2000; Beitchman et aI., 2001). 

It is also important to consider in how far the conversational and narrative 
difficulties in the PI-children described here are stable across different settings and 
contexts, and in how far they may have been influenced by variables such as 
unfamiliarity of the interviewer/investigator (Bishop, Hartly and Weir, 1994). 
We have the impression that the LI in PI -children might very well manifest itself in 
clinical circumstances, i.e. psychiatric assessment and treatment with a relatively 
unfamiliar clinician. It is important to realize that LI might negatively influence PI
treatment, whereas LI-treatment might positively influence PI-symptoms, buffering 
their effects (Prizant et aI., 1990). 
Next, the LI might also be even more prominent at school and at home, where the 
LIP I-children are in a more competitive position with school-friends or siblings. 
This might result in LIPI-children frequently experiencing verbal communicative 
breakdowns that, in turn, might consolidate the PI. 

Despite these methodological limitations, the micro-level analysis in the areas of 
both MS and SP in conversation and narrative gives a huge amount of detailed 
information about language developmental patterns and the deviancies found in 
specific populations of PI-children. The results here have shown a strong comorbid 
relationship of LI in PI-children. The MS and SP impairment is also strongly linked 
in this group. Another reason for carrying out the factor analysis is that by reducing 
the amount of microanalysis, large-scale studies become more feasible. By doing 
such intensive study based on spontaneous language analysis in combination with 
the factor analysis, we can now identify LI-syrnptoms in PI-children that will be 
worth focus sing on in larger scale studies of PI-children in the future. In order to 
reduce the time investment of LI assessment procedures, we need to find psycho
linguistic markers that show high levels of sensitivity, specificity and accuracy in 
identifying LI (e.g. Conti-Ramsden and Botting, 2001). For instance, having found 
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that a large subgroup of PI-children show disabilities in telling a narrative 
comparably to the disabilities in conversation, we could conduct future studies and 
focus just on the morphological/syntactic and semantic/pragmatic analysis of the 
narrative plot as a marker for LI, resulting in a narrative test. This analysis could 
then be sufficient to detect in a relatively short time whether school-aged PI-children 
must be diagnosed as MS and SP LI in different diagnostic groups. 

By exploring the relationship between LI and PI by using a factor analysis, it 
became clear that in one-third of all PI-children some extreme MS and SP 
(dis)abilities are inextricably linked. However, in most of the remaining two-third of 
all PI-children less severe MS and SP LI exists. Knowing this, we can address the 
question of whether there are continuities between morphological/syntactic and 
semantic/pragmatic LI on the one hand and PIon the other hand. To answer this 
question, we need to put our study in the scientific context of psycho linguistics and 
psychiatry (see Chapter 2). 

Within psychiatry, the identification and definition of specific diagnostic groups of 
PI-children is still a hot issue (Koelewijn and De Koning, 2003). The comorbidity of 
PI-symptoms in, for instance, PI-children with PDD-NOS, ADHD and Autistic 
Spectrum Disorders (ASD) makes it difficult in practice to identify PI-children as 
belonging to one or the other group. In our opinion this could be related to the LI
symptoms that are used to diagnose these three groups. This makes differential 
diagnosis problematic. What is needed is a revized diagnostic classification system 
(DSM-V) that clearly separates LI from PI-symptoms. The possible existence of LI 
in PI-children should also always be tested by experts in the field of language 
pathology. 

Likewise, within psycho linguistics, the identification and definition of specific 
diagnostic groups of LI-children also remains an important issue. Many LI-Iabels 
have been proposed that cover a specific combination of LI-symptoms related to 
certain more or less specific diagnostic groups of PI-children (see 1.2; Table 1.1). 
As explained earlier in 1.2, it has been claimed that many LI-children suffer almost 
exclusively from morphological/syntactic disorders. These are N-children with no 
psychiatric impairment or other physical impairments (PH-children) other than 
language impairment. This diagnostic group traditionally is called Specific 
Language Impaired (e.g. Stark and Tallal, 1981). Some researchers claim that such 
a group of N-children with exclusive Grammatical SLI exists, whereas all other 
impairments do not (e.g. Van der Lely, 2002; Van der Lely and Froud, 2002). SLI
theories frequently only address grammatical impairment either explicitly or 
implicitly (e.g. De Jong, 1999:17). Others showed that in these children who suffer 
only from LI, there might exists a subgroup with predominantly semantic/pragmatic 
disorders, called Pragmatical SLI (P-SLI) (e.g. Bishop, 2000). 
SLI is a diagnosis largely based on exclusion (Bishop, 1998). Therefore, it must be 
thoroughly explored whether problems in morphology and syntax exist alongside 
semantics and pragmatics. It has to be tested whether the (G)-SLI-children have 
comorbid internalizing/externalizing PI, since it is known that LI and PI are highly 
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comorbid. For example, in Dutch SLI-children it was excluded that they also 
suffered from comorbid ADHD, PDD-NOS and Autistic Disorder (e.g. De Jong, 
1999). 

When we compare the morphosyntactic LI-characteristics of Dutch-speaking PI
children with Dutch-speaking SLI-children (De Jong, 1999), the SLI-children seem 
to have relatively more difficulties in inflectional morphology. Both groups of 
children, SLI and the 120 PI-children, seem to resemble each other in problems with 
the realization of functional (e.g. tense and agreement) and lexical categories (e.g. 
argument structure) and an overall low language complexity. Because of the 
profound difficulties with inflectional morphology in SLI-children, this group shows 
an even more severe LI than those out of the 120 PI-children. 
When one assumes that too many ungrammatical sentences always cause violations 
of the Maxim of Quality and imply a semantic/pragmatic LI, one can question 
whether a clear subgroup of PI-children and SLI-children with exclusively 
morphological/syntactic LI can exist. This needs to be the focus of careful future 
research. 

As pointed out earlier, there may exist a continuum of LI-children with 
semantic/pragmatic disorders on the one hand and PI-children on the autistic 
spectrum with similar communication problems on the other hand (Wing, 1988; 
Rapin and AlIen, 1987; Bishop, 1989; Bishop and Rosenbloom, 1987; Bishop, 2002; 
Van Berckelaer-Onnes, 2002), such as PI-children with Asperger's Syndrome (e.g. 
Smith and Leinonen, 1992) and PI-children with ADHD (ValIance, Im and Cohen, 
1999; Van der Meulen, 2003). In general, on end of this continuum there are LI
children plus additional PI with predominantly semantic-pragmatic limitations that 
affect their social-cognitive functioning in such a negative way that they can be 
classified as having a PI. On the other end of this continuum there are PI-children 
with additional LI in which the limited use of language is a reflection of general 
withdrawal from interpersonal contact or difficulties in having social-cognitive 
contact with others (see Bloom and Lahey, 1978:598). 
When we compare the semantic/pragmatic LI-characteristics of Dutch-speaking PI
children with semantic/pragmatic LI-children (Bishop et aI., 2000), there are many 
similarities. All these LI-children seem to have difficulties in turn taking, topic 
management, linking sentences cohesively and coherently. However, most of these 
SP symptoms are related to the area of MS. Our results are in line with the most 
recent reports of Cohen and colleagues (2000) who excluded PI-children on the 
autistic spectrum, and also found both types of MS and SP LI exist in PI-children 
with different types of internalizing and externalizing psychiatric impairment. 

In the future more studies are needed that explicitly compare different diagnostic 
groups of LI-, PI- and LIP I-children, using standard diagnostic criteria for both 
morphological/syntactic and semantic/pragmatic LI-symptoms and using standard 
diagnostic criteria for specific internalizing and externalizing PI-symptoms. The 
labelling of specific PI-types for which an LI diagnosis is a necessary condition, 
such as for PI-children with ASD or ADHD (see 1.3), must include a fine-grained 
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specification of LI -symptoms in both language areas. The labelling of these specific 
PI-types must therefore no longer be solely based on clinical judgement of the LI 
nor on a parents/teachers' checklist nor on the results of language tests. On the basis 
of our results, we argue that detailed language testing must incorporate spontaneous 
language analysis carried out by language disorder experts and must include the 
analysis of both morphological/syntactic and semantic/pragmatic (dis )abilities. 

We need to develop the same standard diagnostic criteria for the classification ofLI
children, PI-children, and LIPI-children on the basis of more fine-grained 
characteristics in which symptoms in the area of morphology/syntax and semantics/ 
pragmatics on the one hand and social-cognition on the other are separated as far as 
possible. 
We have shown how severe and widespread the language difficulties of children 
with psychiatric difficulties are. This fact needs to become well-known to all 
researchers and clinicians working with these children so that the children can be 
properly diagnosed, treated and supervised in their double handicap. 




