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5 

Results of language  
measures 
 

5 Results of language measures 
The overall aim of this chapter is to answer to the first of the three 

research questions about language production in children with 

ADHD, compared to SLI and TD children (see Sections 2.4 and 3.4).  

 

Frog story (narration) Outcome measures 

General number of analyzable T-units, total number of 

utterances not related to the story, total number of 

non-analyzable utterances, mean length of utterance 

(in words), percentage of subordinate conjunctions, 

percentage of dysfluencies, percentage of direct 

speech 

Grammar  percentage of morpho-syntactic errors, percentage of 

morphological errors, percentage of syntactic errors, 

percentage of clustered morpho-syntactic errors 

Pragmatics total number of plot elements, total number of 

setting elements, total number of initiating events, 

total number of internal responses, total number of 

search attempts, total number of goals 

Table 5-1 (copy of Table 4-4): overview of outcome measures, subdivided in 
general, grammatical and pragmatic measures, in narrative task (frog story) used 
in language assessment 
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Language tasks and 

questionnaire 

Outcome measures 

ZIT number of items correct (out of 20) 

NWR number of items correct (out of 16), percentage of 

phonemes repeated correctly 

CCC-II-NL scales (10x): speech production, syntax, semantics, 

coherence, inappropriate initiation, stereotyped 

language, use of context, non-verbal communication, 

social relations, interests 

composites (3x): general communication score, social 

interaction score, pragmatic score 

Table 5-2 (copy of Table 4-5): overview of outcome measures in repetition tasks 
(sentence imitation task [ZIT] and non-word repetition task [NWR]) and language 
questionnaire [CCC-II-NL] used in language assessment 

To answer this question, different language measures were used (see 

Section 4.3). Table 4-4 and Table 4-5 gave an overview of the 

(outcome) measures in the language assessment. These tables are 

repeated above, for convenience. 

 

In Section 3.4, the expectation was formulated that SLI children 

should show more grammatical language problems than ADHD 

children and TD children. ADHD children are not expected to differ 

from TD children on grammatical outcome measures 

(SLI<ADHD=TD). In the case of pragmatics, we expect ADHD 

children to have more problems than TD children, but not 

necessarily more than SLI children. Furthermore, SLI children are 

expected to have lower scores than TD children on the pragmatic 

outcome measures (ADHD<SLI<TD or ADHD=SLI<TD). 

 The results of the narrative task will be presented in Section 5.1, 

the sentence imitation task in Section 5.2, the non-word repetition 

task in Section 5.3 and the language questionnaire in Section 5.4. 
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The relation between the linguistic findings will be discussed in 

Section 5.5, Section 5.6 and Section 5.7. Finally, in Section 5.8, a 

summary will be presented.  

5.1 Narrative task 

This section will regularly refer to the study by Blankenstijn and 

Scheper (2003 - also see Section 2.2.2). This study is often the only 

point of reference when discussing many of the variables, and the 

sample used in this study. Blankestijn and Scheper performed 

linguistic analyses on conversations and narratives of Dutch 4- to 9-

year-old children with psychiatric impairments (n=120), including 

children with ADHD (n=19), and compared these to the analyses of 

typically developing children (n=75). One of their main results was 

that the vast majority of the psychiatrically impaired children have 

problems with grammatical and/or pragmatic aspects of language. 

Unfortunately, Blankenstijn and Scheper did not present separate 

data for the ADHD children in their sample of psychiatrically 

impaired children. Moreover, they did not include SLI children in 

their study. 

5.1.1 General outcome measures of the narrative 

Table 5-3 shows the mean score (with the SD between brackets) for 

each of the general outcome measures in the three groups.  

 There are seven general outcome measures (see Section 4.3.1). 

The total number of analyzable T-units in the narrative is presented. 

The utterances not related to the story are counted separately, as are 

the non-analyzable utterances. The mean length of utterance, the 

percentage of subordinate conjunctions and the percentage of direct 

speech are all considered to reflect, albeit in a different manner, the 

complexity of the analyzable T-units. Finally, the percentage of 

dysfluencies as a reflection of the ability to formulate a narrative 

fluently is presented too.  

Proefschrift_EP_def_na eerste drukproef.docx.pdf   105 10/14/12   12:47 PM



88 | Chapter 5 

Frog story  
General measures 

SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Number of analyzable 
T-units 

43.84 
(11.77) 

45.42 
(13.34) 

44.91 
(11.47) 

ns 

Utterances not related 
to story 

2.68 
(2.08) 

2.19 
(3.67) 

1.09 
(1.34) 

ns 

Non-analyzable 
utterances 

5.21 
(3.84) 

4.15 
(2.48) 

2.50 
(1.90) 

SLI=ADHD>TD 

Mean length of 
utterance - words  

5.80 
(.91) 

6.39 
(1.08) 

7.13 
(.91) 

SLI<ADHD<TD 

Subordinate 
conjunctions (%) 

3.16 
(3.90) 

4.39 
(4.58) 

5.16 
(4.39) 

ns 

Direct speech (%) 8.32 
(4.88) 

9.51 
(14.45) 

4.70 
(5.68) 

ns 

Dysfluencies (%) 36.05 
(29.07) 

26.03 
(21.29) 

34.27 
(14.46) 

ns 

Table 5-3: general outcome measures of the frog story in means and SD (between 
brackets) for SLI, ADHD and TD groups. Contrasts are reported in the last column 

Despite a significant overall group effect for the seven dependent 

general variables of the frog story, Wilks’ #=.597, F(14, 116)=2.44, 

p<.05, $p
2=.23, subsequent ANOVAs with Holm’s correction only 

reveal significant group effects for two variables: mean length of 

utterance in words, F(2, 64)=9.52, p<.05, $p
2=.23, and non-analyzable 

utterances, F(2, 64)=5.02, p<.05, $p
2=.14. The significant contrasts 

are shown in Table 5-3. The MANCOVA co-varying for non-verbal IQ 

produces the same results.  

 Five general frog story measures show no significant differences 

(Table 5-3). The length of the narratives, as measured in T-units, 

does not vary. The same is true for the number of utterances not 

related to the story. These results fit with the findings by Blankenstijn 

and Scheper (2003). Looking at the raw scores of the variables 

percentage of subordinate conjunctions and percentage of direct 

speech, we can see that the TD group performs best, and the SLI and 
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ADHD groups perform worse. However, the frequency of occurrence 

is low for both variables. ADHD children have a lower percentage of 

dysfluencies than SLI and TD children – at least in terms of raw 

scores. This is in contrast to Redmond (2004), who found that 5- to 

8-year-old ADHD children had a high percentage of mazed words, 

and a high average number of words per maze, as compared to SLI 

and TD children. However, he made use of conversational data, and 

the different findings might thus be due to the different tasks. 

 The ADHD children have a significantly higher mean length of 

utterance than the SLI children, but a significantly lower mean length 

of utterance than the TD children (Table 5-3). MLU in words was 

computed on the basis of the analyzable utterances only, and thus 

not confounded by the findings for the variable non-analyzable 

utterances34. From the literature, it is known that SLI children have a 

lower MLU in comparison with TD children (e.g. Klee, Schaffer, 

May, Membrino and Mougey, 1989). However, it is less clear from 

previous studies whether ADHD children also do. Redmond (2004), 

albeit in a study of conversations, found that ADHD children (5-8 

years of age) had the same MLU as TD children, but that SLI 

children, compared to these two groups, had a lower MLU. In the 

present study, the results show that SLI children indeed have the 

lowest MLU. However, ADHD children were also significantly lower 

than TD children. This can perhaps be explained by the fact that a 

narrative task is used instead of a conversation. Zentall’s (1983; 

1988) results with 9-year-old hyperactive children suggest that these 

children produce shorter narratives in non-structured elicited tasks. 

The frog story is an elicited language task, and quite unstructured. 

                                                        
34 When we do take these non-analyzable utterances into account, the means 
and SD remain more or less the same for all three groups (mean score ADHD: 
6.03 (SD 1.08)); mean score SLI: 5.75 (SD .94); mean score TD: 7.03 (SD 1.04). 
The ANOVA also shows a overall difference, F(2, 64)=9.22, p<.05, $p

2=.22. 
However, in this case, the significant contrasts are different: SLI=ADHD<TD. 
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This language problem in ADHD children might then only show up 

in specific tasks.  

 The variable non-analyzable utterances also shows a significant 

contrast. As expected, the SLI children produce the most non-

analyzable utterances and the TD children the fewest (Table 5-3). 

Furthermore, the ADHD children produce as many non-analyzable 

utterances as the SLI children, indicating a language problem here.  

5.1.2 Grammatical outcome measures of the narrative 

The four grammatical measures are based on a grammatical error-

analysis carried out with the STAP method (Van den Dungen and 

Verbeek, 1999; see Table 5-4). It distinguishes morphological errors 

and syntactic errors. The outcome measure morpho-syntactic errors 

is the sum of the morphological errors and the syntactic errors. 

Finally, clustered errors are defined as the occurrence of two or 

more morphological and/or syntactic errors in one T-unit (see 

Section 4.3.1 for further details of the method). 

 There is a significant main effect of group for the four dependent 

grammatical variables of the frog story, Wilks’ #=.483, F(6, 124)=9.08, 

p<.05, $p
2=.31.  

 Subsequent ANOVAs with Holm’s correction show significant 

effects of group for percentage of morpho-syntactic errors, 

F(2,64)=27.36, p<.05, $p
2=.46, percentage of morphological errors, 

F(2,64)=16.78, p<.05, $p
2=.34, percentage of syntactic errors F(2, 

64)=18.53, p<.05, $p
2=.37 and percentage of clustered morpho-

syntactic errors. The significant contrasts are presented in Table 5-4. 

Controlling for non-verbal IQ with a MANCOVA does not alter the 

results.  

 From Table 5-4 it is clear that the SLI children make significantly 

more errors than both the ADHD and the TD children. As described 

in Section 4.1.2, the presence of grammatical problems was one of 

the main criteria for the selection of children in the SLI group. 
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Therefore, this finding was expected. The fact that the ADHD group 

does not make more grammatical errors than the TD children is not 

surprising on the basis of the literature (see expectations formulated 

in Section 3.4).  

 
Frog story  
Grammatical measures 

SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Morpho-syntactic errors (%) 63.91 
(35.35) 

22.62 
(15.28) 

17.96 
(9.77) 

SLI>ADHD=TD 
 

Morphological errors (%) 15.15 
(9.47) 

4.88 
(5.49) 

5.11 
(3.71) 

SLI>ADHD=TD 
 

Syntactic errors (%) 48.81 
(33.66) 

17.73 
(13.81) 

12.85 
(8.22) 

SLI>ADHD=TD 
 

Clustered errors (%) 14.62 
(14.21) 

3.12 
(3.34) 

1.75 
(1.92) 

SLI>ADHD=TD 
 

Table 5-4: grammatical outcome measures of the frog story in means and SD 
(between brackets) for SLI, ADHD and TD groups. Contrasts are reported in the 
last column 

5.1.3 Pragmatic outcome measures of the narrative 

The plot analysis involves six measures (see Table 5-5). The main 

emphasis is on the production of narrative events, the so-called 

planning or plot components. A total of 19 plot components is 

distinguished and divided into five categories (also see Section 4.3.1 

and, in particular, Table 4-6). In order to narrate a coherent story, it 

is necessary to produce most or all of the plot components. The 

development of this narrative ability develops past the age of nine 

(Roelofs, 1998; Blankenstijn and Scheper, 2003).  

 A marginally significant overall effect for group is found for the 

six dependent plot analysis variables, Wilks’ #=.762, F(10, 120)=1.75, 

p=.08, $p
2=.13. However, subsequent ANOVAs with Holm’s 

correction only show a significant group effect for setting elements, 

F(2, 64)=6.35, p<.05, $p
2=.17 (see Table 5-5). The MANCOVA 

controlling for non-verbal IQ produces the same results. 
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Frog story  
Plot analysis  measures 

SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Plot elements (total=19) 8.37 
(3.83) 

9.19 
(3.56) 

11.14 
(3.21) 

ns 
 

Setting elements (2) 1.05 
(.78) 

1.19 
(.69) 

1.73 
(.46) 

SLI=ADHD<TD 

Initiating events (6) 2.74 
(1.28) 

3.15 
(1.22) 

3.45 
(1.30) 

ns 

Internal responses (2) .00 
(.00) 

.12 
(.33) 

.09 
(.29) 

ns 

Search attempts (7) 3.68 
(2.16) 

3.81 
(2.10) 

4.64 
(1.68) 

ns 

Outcome (2) .89 
(.81) 

.92 
(.80) 

1.23 
(.75) 

ns 

Table 5-5: plot analysis outcome measures of the frog story in means and SD 
(between brackets) for SLI, ADHD and TD groups. Contrasts are reported in the 
last column 

In terms of raw scores (Table 5-5), the order between the three 

groups is fairly consistent, with the TD children having the highest, 

the SLI children having the lowest and the ADHD children scoring in 

between. However, this finding is, with one exception, not reflected 

in the statistical results, probably due to the rather large variation in 

scores35. Furthermore, the two internal responses, being sad and 

being happy, are almost never formulated explicitly by any of the 

children in this study. This is in line with Blankenstijn and Scheper's 

(2003) findings. 

 The only clear statistical difference is in the category of setting 

elements. Within this category, two plot elements are distinguished: 

                                                        
35 Without Holm’s correction (see Section 4.5.2), the group effect for the 
dependent variable total number of plot elements is significant too, F(2, 
64)=3.42, p=.039, $p

2=.10; SLI=ADHD<TD (see Table 5-5). This fits with 
Blankenstijn and Scheper’s (2003) finding that psychiatrically impaired children 
produced a lower number of plot elements than typically developing children. 
The uncorrected result in this analysis is mentioned here, because it at least 
teaches us that problems in this area cannot too readily be dismissed.  
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(1) introduction of boy, dog and frog, and (2) boy possesses frog. 

Table 5-6 displays the figures for these two setting elements.  

 

Frog story  
Setting elements 
(subdivision) 

SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Introduction of boy, dog 
and frog 

.58 
(.51) 

.85 
(.37) 

.86 
(.35) 

SLI<ADHD=TD 

Boy possesses frog .47 
(.51) 

.35 
(.49) 

.86 
(.35) 

SLI=ADHD<TD 

Table 5-6: subdivision of setting elements of the frog story in means and SD 
(between brackets) for SLI, ADHD and TD groups. Contrasts are reported in the 
last column 

There is a nearly significant difference between the three groups on 

the first setting variable, F(2, 64)=3.121, p=.051, !p
2=.08. The ADHD 

and TD groups have more or less equal scores. This is also what 

Blankenstijn and Scheper (2003) found, when comparing their 

group of psychiatrically impaired children with their group of 

typically developing children. The SLI group performs below the 

scores of the ADHD and TD groups. For the second setting variable, 

we find a significant difference between the three groups, F(2, 

64)=8.125, p<.05, !p
2=.20. The ADHD and SLI groups have lower 

scores than the TD group. The two clinical groups expressed the 

boy’s possession of the frog far less often. This is important later on 

in the story in order to understand why the boy is motivated to 

search for the frog. Blankenstijn and Scheper (2003) also found that 

their psychiatrically impaired children only started to produce this 

element at eight or nine years of age. Their TD children were also 

late, showing an increased production of this setting element 

between seven and eight years of age. The TD children in this study 

are slightly older and, unlike the ADHD and SLI children, generally 

express the possessive relation between the boy and the frog.  
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There was no significant difference on the variable search attempts 

(see Table 5-5). However, a closer examination of the structure of the 

search attempts shows some interesting trends, which will be 

reported separately. 

 As explained in Section 4.3.1, a search attempt is scored when the 

subject and the verb expressing the search are produced. 

This so-called state of affairs may or may not be followed by a 

location (for example in the room) and a goal (for example the frog). 

Additionally, the outcome of the search attempt may or may not be 

explicitly related. As such, the category of search attempts is a 

composite measure (Blankenstijn and Scheper, 2003).  

 

Frog story  
Subdivision in search attempts (7) 

SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

+SA, -loc., -goal, -outcome  
 
+SA, +loc., +/-goal, +/-outcome 
 
+SA, +/-loc., +goal, +/-outcome 
 
+SA, +/-loc., +/-goal, +outcome 
 
+SA, +loc., +goal, +outcome (GAO) 
 

1.05 
(1.43) 
1.68 
(1.67) 
1.05 
(1.35) 
1.26 
(1.05) 
.32 
(.75) 

.85 
(1.01) 
2.31 
(1.74) 
1.23 
(1.34) 
1.27 
(1.19) 
.46 
(.71) 

.41 
(.50) 
3.55 
(1.74) 
1.82 
(1.50) 
2.09 
(1.38) 
.90 
(.97) 

Table 5-7: subdivision of the seven search attempt elements of the frog story in 
means and SD (between brackets) for SLI, ADHD and TD groups. MANOVA not 
significant, Wilks’ !=.777, F(10, 120)=1.612, p>.05, "p

2=.12 

Looking at the raw figures in Table 5-736, we see that both ADHD 

and SLI children articulate more search attempts consisting solely of 

                                                        
36 The totals in Table 5-5 are lower than the totals in Table 5-7. This is because 
some of the search attempts were counted more than once, to provide 
information for different analyses. For example, when a state of affairs was 
coded with a location and a goal, but without an outcome (coded as +SA, +loc., 
+goal, -outcome), this was added to the totals of both the second and the third 
analyses.  
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a state of affairs. TD children make more use of the other 

possibilities. That is, they tend to make more complex search 

attempts. As already pointed out, the most sophisticated way to 

express a search attempt is to produce it as a goal-action-outcome 

unit (GAO-unit; Trabasso and Nickels, 1992). These units can be 

seen as mini-plots on their own, within the overall plot of the frog 

story. Complete productions show that the speaker is able to take the 

listener’s perspective into account by adding the extra information 

that the listener needs to fully understand the various search 

attempts. Blankenstijn and Scheper (2003) found that only a few of 

their typically developing children and even fewer psychiatrically 

impaired children were able to do this in an adult-like way. They find 

that the major progress in this area is made after the age of 8 or 9. 

This is confirmed in this study. The number of complete GAO-units 

produced by the ADHD, SLI and TD children was very low, although 

the TD children seemed to do better than both the ADHD and the 

SLI children.  

5.1.4 Interim summary on narrative task measures 

For the narrative variables that showed significant differences, the 

SLI group always had lower scores than the TD children. The ADHD 

children were worse than the TD children on only a relative few of 

the narrative variables: number of non-analyzable utterances, 

number of setting elements and MLU in words. They were equal to 

the SLI children on the first two, and fell in between the SLI and TD 

group on the third one. Examination of the raw scores indicated that 

these patterns were common also in variables that showed no 

significant group differences. It is the question whether this implies 

that the language problems of ADHD are generally less severe, or 

whether specific individuals show language problems. This issue 

will be returned to in Section 5.7. 
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5.2 Sentence imitation task 

Significant group differences emerge from the ANOVA for the one 

dependent measure, the number of items repeated correctly, on the 

sentence imitation task (also see Section 4.3.2 and Table 4-5), F(2, 

64)=31.42, p<.05, $p
2=.50. The significant contrast is reported in 

Table 5-8. The ANCOVA with non-verbal IQ as a covariate reveals the 

same pattern of results. 

 
ZIT SLI 

(n=19) 
ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Items repeated correctly  
(out of 20) 

9.00 
(4.47) 

15.88 
(3.80) 

17.18 
(1.89) 

SLI<ADHD=TD 

Table 5-8: outcome measure (number of items repeated correctly, out of 20) of the 
sentence imitation task (ZIT) in means and SD (between brackets) for SLI, ADHD 
and TD groups. The contrast is reported in the last column 

The SLI group clearly repeats fewer items correctly than both the 

ADHD and the TD group. This was expected on the basis of the 

literature (see Section 2.1.2). The ADHD group and the TD group do 

not differ significantly from each other. This was not as expected 

(Section 2.2.2).  

 Moreover, as already mentioned in Section 4.3.2, additional 

qualitative analyses on the error categories of this sentence imitation 

task were performed by Dijkhuizen (2010). This study showed that 

errors in the agreement marking on the main verb and 

ungrammatical omissions of the determiners were typical of the SLI 

group. However, no error categories were found to characterize the 

group of ADHD children, not even for those ADHD children that 

scored below the clinical cut-off point of the task.  

 The repetition of sentences yields data for evaluating the level of 

children’s linguistic proficiency, in particular their grammatical 

proficiency. Apparently, children with ADHD do not experience 
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grammatical problems as measured with the sentence imitation task 

in this study.  

5.3 Non-word repetition task 

There is a significant main effect of group for the two dependent non-

word repetition variables (also see 4.3.2 and Table 5-2), Wilks’ 

#=.777, F(4, 126)=4.24, p<.05, $p
2=.1237. Subsequent ANOVAs with 

Holm’s correction show significant effects of group for number of 

items repeated correctly, F(2, 64)=6.06, p<.05, $p
2=.16 and 

percentage of phonemes repeated correctly, F(2, 64)=4.51, p<.05, 

$p
2=.12. The significant contrasts are presented in Table 5-9. 

Controlling for non-verbal IQ with a MANCOVA does not alter the 

results.  

 

NWR SLI 
(n=19) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Items repeated correctly 
(out of 16) 

4.32 
(2.54) 

6.88 
(2.16) 

6.23 
(2.79) 

SLI<ADHD=TD 
 

Phonemes repeated 
correctly (%) 

68.59 
(13.51) 

76.89 
(12.20) 

79.40 
(10.14) 

SLI<TD  

Table 5-9: outcome measures (number of items repeated correctly, out of 16; 
percentage of phonemes repeated correctly) of the non-word repetition task (NWR) 
in means and SD (between brackets) for SLI, ADHD and TD groups. Contrasts are 
reported in the last column 

The SLI group repeats fewer items correctly than both the ADHD and 

the TD group. Furthermore, the SLI group has lower scores than the 

TD group on percentage of phonemes repeated correctly. The ADHD 

group does not differ from the SLI group on the one hand and the 

TD group on the other hand. As mentioned in Section 2.1.2, the non-

word repetition task measures phonological memory, and deficits in 
                                                        
37 However, this result has to be interpreted cautiously, because Box’s test of 
equality of covariance matrices turned out to be significant (see Section 4.5.2). 
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phonological memory affect both lexical learning and 

comprehension of grammar. These in turn can explain problems 

with complex grammar. Previous studies indicated that SLI children 

have difficulties with the non-word repetition task (see Section 2.1.2), 

but ADHD children do not (see Section 2.4). The results of the non-

word repetition task in this study are therefore as expected.  

5.4 Language questionnaire 

The CCC-II-NL measures the child’s general language use, focusing 

in particular on pragmatics. The primary goal of this questionnaire 

is to obtain information on a broad range of pragmatic variables that 

supplements the more in-depth pragmatic analyses of the language 

samples (see Sections 4.3.1 and 5.1.3). An additional advantage is 

that it offers a different perspective on the pragmatic skills of the 

children, since it is filled in by their parents, and not by the 

researcher. Information on various other aspects of language, for 

example phonology, syntax and semantics is also collected with the 

help of this questionnaire. The CCC-II-NL contains 10 scale scores 

and three composite scores.  

 The results are reported in Table 5-10. When interpreting the 

findings, it is important to keep in mind that high scores signal low 

performance. That is, a child with a high score performs worse than 

a child with a low score on a particular scale or composite of the 

CCC-II-NL. So, for example, on the scale speech production the SLI 

children are performing worse than ADHD children, and they in turn 

perform worse than TD children.  

 A significant overall group effect is found for the 10 dependent 

scale score variables, Wilks’ #=.346, F(20, 100)=3.50, p<.05, $p
2=.41. 

Subsequent ANOVAs with Holm’s correction reveal significant 

group effects for speech perception, F(2, 59)=13.21, p<.05, $p
2=.31, for 

syntax, F(2, 59)=20.71, p<.05, $p
2=.41, for semantics, F(2, 59)=12.92, 
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p<.05, $p
2=.31, for coherence, F(2, 59)=15.34, p<.05, $p

2=.34, for 

inappropriate initiation, F(2, 59)=17.64, p<.05, $p
2=.37, for stereo-

typed language, F(2, 59)=9.03, p<.05, $p
2=.23, for use of context, F(2, 

59)=15.45, p<.05, $p
2=.34, for non-verbal communication, F(2, 

59)=9.66, p<.05, $p
2=.25, for social relations, F(2, 59)=6.412, p<.05, 

$p
2=.18, and for social interests, F(2, 59)=4.791, p<.05, $p

2=.14. The 

significant contrasts are presented in Table 5-10. The MANCOVA 

with non-verbal IQ as covariate reveals the same pattern of results.  

 In the remainder of this section, the findings for the scale scores 

will first be discussed, followed by a discussion of the composite 

scores. The SLI group has worse scores than the TD group on all 

variables. On seven individual scales, the SLI and ADHD group are 

not significantly different, both being worse than the TD group. On 

the speech production and syntax scales, the SLI group scores worse 

than the ADHD group and the ADHD group in turn scores worse 

than the TD group. On only one variable, the inappropriate initiation 

scale, does the ADHD group score the worst.  

 This result could be expected on the basis of the diagnosis. The 

impulsivity symptom cluster in an ADHD diagnosis (Section 2.2.1), 

very much resembles the inappropriate initiation scale (for example 

‘often blurts out the answer before questions have been completed’, 

and ‘often has difficulty awaiting turn’). 

The finding that the SLI group and the ADHD group are comparable 

on seven variables (semantics, coherence, stereotyped language, 

context, non-verbal communication, social relations and interests) 

clearly shows that the ADHD children as a group have problems in 

specific areas of language, including pragmatics.  

 A significant overall effect for group is also found for the three 

dependent composite score variables, Wilks’ #=.414, F(6, 

114)=10.526, p<.05, $p
2=.36. 
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CCC-II-NL SLI 
(n=14) 

ADHD 
(n=26) 

TD 
(n=22) 

Contrasts 
 

Scale speech production 16.00 
(2.57) 

12.58 
(3.90) 

10.31 
(2.68) 

SLI>ADHD>TD 
 

Scale syntax 15.21 
(2.08) 

11.80 
(3.16) 

9.23 
(2.51) 

SLI>ADHD>TD 
 

Scale semantics 13.29 
(1.90) 

12.35 
(2.51) 

9.32 
(2.92) 

SLI=ADHD>TD 
 

Scale coherence 14.14 
(2.25) 

13.00 
(2.67) 

9.82 
(2.48) 

SLI=ADHD>TD 
 

Scale inappropriate 
initiation  

11.36 
(1.95) 

13.27 
1.78 

9.50 
(2.72) 

ADHD>SLI>TD 
 

Scale stereotyped language 12.64 
(2.92) 

11.88 
(2.75) 

8.95 
(3.02) 

SLI=ADHD>TD 
 

Scale context 13.50 
(2.07) 

13.27 
(2.86) 

9.36 
(2.85) 

SLI=ADHD>TD 
 

Scale non-verbal 
communication 

12.64 
(2.37) 

12.81 
(2.50) 

9.86 
(2.51) 

SLI=ADHD>TD 
 

Scale social relations 11.50 
(2.56) 

12.62 
(2.70) 

9.68 
(3.14) 

SLI=ADHD>TDa 
 

Scale interests 11.79 
(2.26) 

12.00 
(2.08) 

10.05 
(2.55) 

SLI=ADHD>TD 

General communication 
composite 

108.79 
(12.52) 

100.86 
(15.28) 

76,36 
(15,76) 

SLI>ADHD>TD 

Pragmatics composite 50.14 
(6.64) 

51.23 
(7.65) 

37.68 
(9.42) 

SLI=ADHD>TD 

Social interactions 
composite 

-11,36 
(4.83) 

.96 
(9.85) 

.41 
(7.64) 

SLI<ADHD=TD 

 

a SLI>TD is only marginally significant (p=.07)  
 
Note that the SLI group (n=14) is smaller than usual (n=19), due to missing CCC-II-
NL questionnaires (see Section 4.5.1) 
Note that a high score means low performance (except for the social interaction 
composite; see Section 4.3.3) 

Table 5-10: outcome measures of language questionnaire (CCC-II-NL) in means 
and SD (between brackets) for SLI, ADHD and TD groups. Contrasts are reported 
in the last column 
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Subsequent ANOVAs with Holm’s correction show significant group 

effects for all three variables, for the general communication score, 

F(2, 59)=25.15, p<.05, $p
2=.46, for the social interaction score, F(2, 

59)=11.80, p<.05, $p
2=.29, and for the pragmatic score, F(2, 59)=18.69, 

p<.05, $p
2=.39. Again, controlling for non-verbal IQ in a MANCOVA 

does not alter the results. 

 A score above 104 for the general communication composite 

means that a child scores above the 90th percentile, and a score 

above 110 means that a child scores above the 95th percentile38. These 

high scores, signalling a low performance, are within the clinical 

range of the instrument. The SLI children as a group score in 

between the 90th and the 95th percentile. The ADHD children as a 

group fall just outside the clinical range, with scores between the 85th 

and the 90th percentile. The TD children as a group score better than 

both the SLI and the ADHD group, in the normal range, with a mean 

score between the 40th and the 45th percentile (see Table 5-10). The 

relatively bad performance of the SLI group and the relatively good 

performance of the TD group are as expected. The ADHD children 

as a group show up as having substantial problems in general 

communication. Their scores are just within the normal range, but 

are significantly different from the children in the TD group. The fact 

that pragmatic variables constitute an important part of the general 

communication score can account for this result. Problems with 

pragmatics were expected (see Section 3.4).   

 The cut-off for the pragmatic composite score is 53. Scores above 

53 are indicative of scores above the 90th percentile, i.e. the clinical 

range. The TD group performs the best of the three groups, in the 

normal range, between the 35th and 40th percentile. The scores of 

both the SLI group and the ADHD group fall just outside the clinical 

                                                        
38 The percentile equivalents for the general communication composite, the 
pragmatic composite and the social interaction composite can be found in the 
CCC-II-NL manual (Geurts, 2007).  
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range, being between the 80th and the 85th percentile for the SLI 

group and between the 85th and 90th percentile for the ADHD group 

(see Table 5-10). The difference between the two groups is not 

significant. These scores confirm the prediction that ADHD children 

have problems with pragmatics (see Section 3.4).  

 In comparison with the previous two composite scores, the social 

interaction score is used somewhat differently in the CCC-II-NL 

instrument (also see Section 4.3.3). It is normally used in research 

contexts to classify children, reflecting a differentiation between 

structural language problems on the one hand and pragmatic 

language problems, like the ones seen in autism spectrum 

disorders, on the other hand. Children with a low negative social 

interaction score will mainly have structural language problems. 

Children with a high positive social interaction score will mainly 

have pragmatic problems. As can be seen from Table 5-10, the 

ADHD group and the TD group score neither low nor high. 

However, the SLI group’s scores are negative and lower than the 

scores of both the ADHD and the TD group. This indicates that 

structural language problems are salient. This is not surprising 

considering the fact that these kinds of problems form the basis of 

the diagnosis of SLI (see Section 2.1.1).  

 A further discussion of individual scores on the CCC-II-NL will be 

presented in Section 5.7.  

5.5 Comparisons of the language measures 

In the previous sections, we evaluated the performance of the 

ADHD, SLI and TD groups per language measure. Since the various 

outcome measures are difficult to compare directly, five of the most 

global measures were transformed into z-scores, with a mean of 0 

and a SD of 1. These were the percentage of morpho-syntactic errors 

in the frog-story (OMS-%; Table 5-4), the total number of plot 
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elements in the frog-story (PE-number; Table 5-5), the pragmatic 

composite in the children’s communication checklist (PC-CCC; 

Table 5-10), the items repeated correctly in the sentence imitation 

task (ZIT-correct; Table 5-8), and the items repeated correctly in the 

non-word repetition task (NWR-correct; Table 5-9).  

 
Outcome 
measure 

SLI 
≤-1 

SLI 
≈0 

SLI 
≥+1 

ADH 
≤-1 

ADH 
≈0 

ADH 
≥+1 

TD 
≤-1 

TD 
≈0 

TD 
≥+1 

OMS-% 53% 47% 0% 4% 92% 4% 0% 86% 14% 

PE-number 16% 79% 5% 12% 88% 0% 5% 72% 23% 

PC-CCC 7% 93% 0% 19% 77% 4% 0% 55% 45% 

ZIT-correct 58% 42% 0% 8% 80% 12% 0% 100% 0% 

NWR-
correct 

47% 53% 0% 4% 75% 23% 18% 59% 23% 

Total 36% 63% 1% 9% 82% 9% 5% 74% 21% 

Table 5-11: distribution of SLI (n=19; PC-CCC: 5 missing cases), ADHD (n=26), and 
TD (n=22) children across scoring categories on each of the language outcome 
measures. All outcome measures were transformed into z-scores (and reversed 
when necessary) to make comparisons possible. Scores less than 1 SD from the 
mean are considered to reflect normal performance (≈0) Scores equal to or more 
than 1 SD from the mean are considered to reflect a relatively bad (≤-1) or relatively 
good (≥+1) performance. Group performances are given in percentages, to correct 
for the different sample sizes 

When necessary for correct interpretation, we also reversed the z-

scores. Scores less than 1 SD from the mean were considered to 

reflect normal performance. Scores equal to or more than 1 SD from 

the mean were considered to reflect either bad (≤-1) or good (≥+1) 

performance. Group performances were calculated in percentages in 

order to correct for the different sample sizes. We used this 

information to evaluate within-group performance (Section 5.5.1) and 

individual performances (Section 5.5.2). 
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5.5.1 Within-group comparisons 

Table 5-11 displays the results of the five outcomes for the ADHD, 

SLI and TD children. All three groups are divided in groups with 

bad, normal or good performance as defined above. 

 More SLI children (36%) fall into the subgroup displaying a bad 

performance compared to the ADHD and TD children. More TD 

children (21%) fall into the category with good performance. ADHD 

children’s scores fall in between. Looking at the individual outcome 

measures, it is apparent that the phonological (NWR-correct) and 

grammatical tasks (OMS-% and ZIT-correct) are particularly difficult 

for the SLI children. The pragmatic tasks (PE-number and PC-CCC) 

are difficult for both the SLI and the ADHD children. The PC-CCC is 

particularly difficult for the ADHD children with 19% in the category 

with bad performance. These findings reflect the results discussed in 

Sections 5.1 to 5.4.  

 In sum, the results on these five global outcome measures 

indicate that ADHD children are different from TD children and 

again from SLI children. In the following section, the individual 

variation in scores will be explored.  

5.5.2 Individual comparisons 

In order to explore possible clustering of problems in individual 

children, Table 5-12 displays the results of the individual 

performances of the ADHD, SLI and TD children on the five selected 

global outcomes (see Section 5.5.1).  

 The table should be read as follows: the score ‘2-1’ for the 

individual SLI1, in the first column, means that this particular child 

had two out of five scores equal to or more than 1 SD below the 

mean. That is to say, he performed poorly on two of the selected 

outcome measures.  
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Group 
+nr. 

Nr.  
≤-1 

Nr. 
≥+1 

Group 
+nr. 

Nr.  
≤-1 

Nr. 
≥+1 

Group 
+nr. 

Nr.  
≤-1 

Nr. 
≥+1 

SLI1 2 1 ADH1 0 0 TD1 0 1 

SLI2 2 0 ADH2 1 0 TD2 0 3 

SLI3 1 0 ADH3 2 1 TD3 0 1 

SLI4 3 0 ADH4 0 1 TD4 1 0 

SLI5 2 0 ADH5 0 2 TD5 0 0 

SLI6 2 0 ADH6 0 2 TD6 0 3 

SLI7 0 0 ADH7 0 0 TD7 1 2 

SLI8 4 0 ADH8 0 0 TD8 0 2 

SLI9 0 0 ADH9 0 0 TD9 0 1 

SLI10 0 0 ADH10 4 0 TD10 0 0 

SLI11 4 0 ADH11 1 1 TD11 0 0 

SLI12 2 0 ADH12 1 0 TD12 0 1 

SLI13 3 0 ADH13 2 0 TD13 0 0 

SLI14 4 0 ADH14 0 0 TD14 1 1 

SLI15 1 0 ADH15 0 1 TD15 1 1 

SLI16 2 0 ADH16 0 0 TD16 0 1 

SLI17 2 0 ADH17 0 0 TD17 0 1 

SLI18 0 0 ADH18 0 0 TD18 1 0 

SLI19 0 0 ADH19 0 1 TD19 0 3 

   ADH20 0 0 TD20 0 1 

   ADH21 0 0 TD21 0 1 

   ADH22 0 1 TD22 0 0 
   ADH23 1 0    

   ADH24 1 1    

   ADH25 0 0    

   ADH26 0 0    

Table 5-12: overview of scores of individual SLI (n=19), ADHD (n=26), and TD 
(n=22) children. In each column, the scores reflect poor (left-hand side) versus 
good (right-hand side) performance, based on counts of z-scores being equal to or 
more than 1 SD from the mean. This is counted over the five most important 
outcome measures (cf. Table 5-11)  
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The same child had one out of five scores equal to or above 1 SD 

from the mean, thus performing relatively well on one of the selected 

outcome measures. By implication, the other two scores were in the 

normal range.   

 Table 5-13, derived from the figures in Table 5-12 (which will 

therefore not be further discussed), shows the percentage of 

children in the ADHD, SLI and TD groups that score equal to or 

more than 1 SD below the mean, that is, have a bad performance on 

either none of the five global outcomes, on one or two outcomes, or 

on three or more outcomes. 

 The same options are also displayed for the scores that are equal 

to or more than 1 SD above the mean. Thus, for example, the upper 

left cell reporting figures for the SLI group shows that 26% of the SLI 

children do not perform below average on any task. On the other 

hand, 48% perform below average on one or two tasks, and the 

remaining 26% are below average on more than three tasks. 

 

Scores  
 

SLI 
0 

SLI 
1-2 

SLI 
3-5 

ADH 
0 

ADH 
1-2 

ADH 
3-5 

TD 
0 

TD 
1-2 

TD 
3-5 

≤-1SD from 
mean 

26% 48% 26% 69% 27% 4% 77% 23% 0% 

≥+1SD from 
mean 

95% 5% 0% 65% 35% 0% 32% 54% 14% 

Table 5-13: percentage of SLI (n=19), ADHD (n=26) and TD (n=22) children that 
score, respectively, 0/5, 1-2/5 or 3-5/5 times ≤-1 SD from the mean, and, likewise, 
≥+1 SD from the mean 

It is clear that the majority of SLI children have poor scores, 

although 26% fall in the normal range on all tasks. Since these 

children must be performing below average on language to get the 

diagnosis SLI, this indicates that the measures are not sufficient to 

pick up all language problems. TD children usually have the best 

scores, and more often have a good performance. A few TD children 
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have poor scores, but only on one of the five tasks (see Table 5-12). 

The scores of the ADHD children fall somewhere in between. There 

are fewer ADHD children with poor scores than in the SLI group. In 

fact, only one child performs poorly on four tasks (also see Table 

5-12). There are also fewer children with good scores in the ADHD 

group than in the TD group. The good scores of the ADHD children 

are found on the repetition tasks in particular (cf. Table 5-11). 

5.6 Correlations between the language measures  

The partial correlations between the five global language outcome 

measures are calculated across all groups, controlling for IQ and 

correcting for the number of correlations with Holm’s correction 

(Table 5-14). 

 

 OMS-% PE-number PC-CCC ZIT-correct NWR-correct 

OMS-% -     

PE-number -.24 -    

PC-CCC .24 -.19 -   

ZIT-correct -.69** .39** -.24 -  

NWR-
correct 

-.34* .40** .09 .54** - 

Table 5-14: partial correlations between the five main language outcome measures 
(controlling for IQ); * = p<.01 after Holm’s correction for number of correlations; 
** = p<.001 after Holm’s correction for number of correlations 

The large correlation (.54) between the two repetition tasks (NWR 

and ZIT) is not surprising. There is also a significant correlation 

between each of the two repetition tasks and OMS-% on the one 

hand (-.69/-.34) and PE-number on the other hand (.39/.40). A 

relation between OMS-% and ZIT-correct might be expected since 

both involve grammatical knowledge. The relation between OMS-% 

and NWR-correct is not so transparent. The correlation between PE-
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number and the two repetition measures is not clear at all. There is 

no significant correlation between the two pragmatic measures. 

Possibly these pragmatic measures are considering quite different 

aspects of pragmatics.  

5.7 ADHD sub-groups 

The main goal of the previous sections was to compare the three 

research groups. That is, the ADHD group was compared to the SLI 

group on the one hand and the TD group on the other hand. We 

found that the ADHD group performed worse than the TD group on 

some variables. However, for other variables, no difference was 

found between the ADHD group and the TD group. The SLI group 

almost always had the lowest scores (see Table 5-3 to Table 5-10). In 

this section we want to explore the performance of the children in the 

ADHD group. As has already been shown in earlier research (see 

Section 2.2.2), a differentiation is often made between an ADHD 

group with language problems and an ADHD group without 

language problems. From Table 5-13, we know that 31% of the ADHD 

children have low scores on one or more of the five global outcome 

measures. However, this picture is not refined enough to be able to 

explore the relationship with executive functioning (see third 

research question in Section 3.4). In Section 5.7.1 we will therefore 

consider the effect of dividing the ADHD group and explore the 

scores of the ADHD sub-groups on various language tasks. In the 

following section, Section 5.7.2, the relationship with reading 

problems will be discussed.  

5.7.1 ADHD sub-groups with and without language problems  

If the ADHD group is to be split into two groups, that is, with and 

without language problems, the first thing to consider is how to 

define the presence of a language problem. As discussed in Section 

4.3, norm groups are available for only two of the instruments; for 

Proefschrift_EP_def_na eerste drukproef.docx.pdf   126 10/14/12   12:47 PM



 
Results of language measures | 109 

the language questionnaire (CCC-II-NL) and for the sentence 

imitation task (ZIT). These two instruments also have a cut-off score 

that separates normal scores from scores indicative of language 

problems. Therefore, as a first step, we will look at the ADHD 

children’s scores on the CCC-II-NL (see Section 4.3.3) and on the 

ZIT (see Section 4.3.2).  

 The CCC-II-NL gives a general communication score. This score 

is composed of different scales and reflects different language areas, 

but focuses on pragmatics. A score of equal to or above 110 

represents the cut-off for the lowest 5%. That is, these children 

perform very poorly. A score of equal to or above 104 identifies the 

lowest 10% (also see Table 5-10).  

 The focus of the measurement of language impairment in 

sentence imitation tasks is on grammar (also see Section 2.1.2). The 

main outcome measure of the ZIT is the number of items repeated 

correctly. To obtain the lowest 5%, a cut-off of equal to or below 15 

(out of 20) has to be used (Aan de Wiel and Drubbel, 1990; also see 

Table 5-8). There has been no research with SLI or children with 

ADHD using this specific sentence imitation task. However, research 

using other sentence imitation tasks shows that they can be used as 

a clinical marker for SLI (Conti-Ramsden, 2001; also see Section 

2.1.2). Moreover, children with ADHD have been shown to have 

difficulties with this task as well, although less so than children with 

SLI (Redmond, 2005; also see Section 2.4).  

 Table 5-15 and Table 5-16 present the mean scores on the CCC-II-

NL and the ZIT. In both these tables, the ADHD group is divided 

into two sub-groups, based on a 5% cut-off as discussed above.  

In Table 5-15, the groups are divided on the basis of the CCC-II-NL. 

Eight of the 26 ADHD children have language problems according 

to this instrument.  
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The Kruskal Wallis test for the general communication composite of 

the CCC-II-NL confirms that performance on the composite score is 

affected by group membership, H(3)=40.81, p<.001. 

 

CCC-II-NL General communication 
composite 

Number of children 

ADHD+LP(CCC) 
ADHD-LP(CCC) 
SLI 
TD 

119.63 (3.07) 
92.67 (10.13) 
108.79 (12.53) 
76.36 (15.76) 

8 
18 
14 
22 

Table 5-15: general communication composite scores of the language questionnaire 
CCC-II-NL in means and SD (between brackets) for ADHD, SLI and TD groups. 
The ADHD group is divided into a group with language problems according to the 
CCC-II-NL (ADHD+LP(CCC)) and a group without language problems according to 
the CCC-II-NL (ADHD-LP(CCC)). Note that a high score signals low performance 

Post hoc Mann-Whitney U tests with Holm’s correction show 

significant differences between the ADHD+LP(CCC) and the ADHD-

LP(CCC) groups (U=.00), between the ADHD-LP(CCC) and the SLI 

groups (U=38.50), between the ADHD-LP(CCC) and TD groups 

(U=71.50), between the ADHD+LP(CCC) and the SLI groups 

(U=22.00), between the ADHD+LP(CCC) and TD groups (U=.00), 

and, finally, between the SLI and TD groups (U=12.00). Thus, the 

differences can be represented as ADHD+LP(CCC)>SLI>ADHD-

LP(CCC)>TD. 

 As discussed in Section 5.4, the general communication 

composite of the CCC-II-NL differentiated between the ADHD, SLI 

and TD groups, with the ADHD children performing better than the 

SLI children, but worse than the TD children. When we divide the 

ADHD groups into two groups (one with language problems 

according to the CCC-II-NL and one without language problems 

according to the CCC-II-NL) eight out of 26 ADHD children (31%), 

perform very poorly. Interestingly, these children even have worse 

scores than the SLI group as a whole. Furthermore, the scores of the 
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remaining ADHD group fall between the scores of the SLI group on 

the one hand and the TD group on the other hand. That is, taking 

out a poorly performing ADHD subgroup still leaves us with the 

other ADHD children who are not performing as well as the TD 

children on the general composite score of the CCC-II-NL.  

 Table 5-16 shows the division of the ADHD group on the basis of 

the sentence imitation task (ZIT). In this case, children with 

language problems as defined by the ZIT (+LP(ZIT)) have a score of 

15 or lower, and fall in the lowest 5% of a norm group. This is the 

case for 10 children in the ADHD group. 

 

 
 

Number of correctly 
repeated items 

Number of children 

ADHD+LP(ZIT) 
ADHD-LP(ZIT) 
SLI 
TD 

12.3 (3.68) 
18.13 (1.41) 
9.00 (4.47) 
17.18 (1.89) 

10 
16 
19 
22 

Table 5-16: number of correctly repeated items on the sentence imitation task (ZIT) 
in means and SD (between brackets) for ADHD, SLI and TD groups. The ADHD 
group is divided into a group with language problems according to the ZIT 
(ADHD+LP(ZIT)) and a group without language problems according to the ZIT 
(ADHD-LP(ZIT)) 

The Kruskal Wallis test for the number of items repeated correctly on 

the ZIT confirms that performance on this outcome measure is 

indeed affected by group membership, H(3)=44.85, p<.001. Post hoc 

Mann-Whitney U tests with Holm’s correction show significant 

differences between the ADHD-LP(ZIT) and the ADHD+LP(ZIT) 

groups (U=.00), between the ADHD-LP(ZIT) and the SLI groups 

(U=5.50), between the ADHD+LP(ZIT) and TD group (U=16.00), 

and, finally, between the SLI and TD groups (U=15.00). However, no 

significant differences are found between the ADHD+LP(ZIT) and the 

SLI groups (U=49.50) and the ADHD-LP(ZIT) and TD groups 
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(U=127). Thus, the differences can be represented as ADHD+LP(ZIT) 

=SLI<ADHD-LP(ZIT)=TD.  

 Section 5.2 showed that the numbers of items repeated correctly 

on the sentence imitation task differentiates the SLI group on the one 

hand from the ADHD and TD groups on the other hand, with the 

former group having the lowest scores. When dividing the ADHD 

groups into two groups (one with language problems according to 

the ZIT and one without language problems according to the ZIT) 10 

out of 26 ADHD children (38%) perform very poorly. These 

children’s scores fall in the lowest 5% of the scores of a norm group 

and cannot be differentiated from the scores of the SLI group. 

However, the scores of the remaining children with ADHD cannot be 

differentiated from the scores of the TD group.  

 

Both the language questionnaire and the sentence imitation task 

show that a substantial subgroup of ADHD children (31% and 38% 

respectively) performs poorly, that is, in the clinical range, when 

compared to a large norm group. Since the two instruments 

measure different aspects of language ability, it is interesting to look 

at the overlap between the scores on both language instruments in 

these ADHD sub-groups (see Table 5-17).  

 

 ADHD-LP(CCC) ADHD+LP(CCC) 

ADHD-LP(ZIT) 
ADHD+LP(ZIT) 

n=12 (46.15%) 
n=6  (23.08%) 

n=4  (15.38%) 
n=4  (15.38%) 

Table 5-17: relationship between scores on the language questionnaire (CCC-II-NL) 
and on the sentence imitation task (ZIT) in the ADHD group (number and 
percentage; total of 26 children) 

Twelve (46%) of the children in the ADHD group have normal 

scores on both measures. The other 14 (54%) of the ADHD children 

have scores falling in the lower 5th percentile when compared to a 

norm group on at least one of the measures. From these children, 
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six (23%) perform poorly on the ZIT, but not on the CCC-II-NL and 

four (28.5%) perform poorly on the CCC-II-NL, but not on the ZIT. 

Another four children (28.5%) perform poorly on both measures.  

 We have seen that the language questionnaire is better than the 

sentence imitation task in differentiating the ADHD sub-groups from 

the SLI group and the TD group. Furthermore, it is more specific in 

the kind of language abilities it actually measures. It also focuses on 

pragmatics, the language domain of interest in this study, since it is 

hypothesized that this language domain is related to executive 

functioning (see Section 3.3). Nevertheless, as well as eight children 

performing poorly on the CCC-II-NL, six other children perform 

poorly on the ZIT and thus also have language problems. Although 

these are of a different nature, namely grammatical, we do not want 

to neglect them. Language problems will therefore be defined as a 

very poor score on the CCC-II-NL, and /or the ZIT. It could be the 

case that the population in the two ADHD sub-groups have different 

characteristics in terms of age in months, gender and IQ. These data 

are presented in Table 5-18.  

 There is, however, no significant difference between age in 

months of the ADHD+LP and the ADHD-LP group, F(1, 24)=.159, 

p>.05. With regard to gender, as described in Section 4.1.4, the 

ADHD group was selected with 80% boys and 20% girls, in order to 

reflect the distribution in the general population. For the two ADHD 

sub-groups, the division of gender is certainly in the right direction, 

but not as good as it was for the ADHD group as a whole. 

Compared to this 80:20 split, the ADHD+LP group has a somewhat 

higher percentage of boys, as opposed to the ADHD-LP group with a 

slightly lower percentage. 

 Since language problems tend to occur more often in boys than 

in girls, this is not completely unexpected (see Section 2.1.2). There 

is no significant difference in non-verbal IQ between the two ADHD 

groups, F(1, 24)=1.514, p>.05.  
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 ADHD 
(n=26) 

ADHD+LP 
(n=14) 

ADHD-LP 
(n=12) 

Age in months 
(mean and SD) 
 

97.73  
(6.32) 

96.50 
(6.98) 

99.17 
(5.37) 

Gender (% and n)    

male 81% (21) 86% (12) 75% (9) 

female 19% (5) 14% (2) 25% (3) 

    

Non-verbal IQ  
(mean and SD) 

108.65  
(12.55) 

111.43  
(9.83) 

105.42 
(14.91) 

    

Table 5-18: age in months, gender and non-verbal IQ in the ADHD group as a 
whole, in the ADHD group with language problems (ADHD+LP) and in the ADHD 
group without language problems (ADHD-LP) 

5.7.1.1 Narrative in the ADHD sub-groups  
We will now return to the variables of the narrative task to see how 

they relate to this division into sub-groups. Section 5.1, about the 

results of the frog story narrative, showed that there were variables 

that differentiated between the ADHD group as a whole on the one 

hand and the SLI and /or the TD group on the other hand. However, 

there were several variables where the contrasts did not reach the 

required level of significance (see Table 5-3, Table 5-4 and Table 5-5 

for an overview). The large variation in scores might, at least partly, 

explain these results.  

 It could be possible that the ADHD subgroup with language 

problems performs worse than the ADHD group without language 

problems on the variables of the narrative task. However, neither of 

the three MANOVAs, one for each of the three categories of 

variables (general, grammatical and pragmatic outcome measures; 

see Section 4.3.1) reaches significance, so that further statistical 

analyses cannot be done.  
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The scores of the ADHD sub-groups are presented in Table 5-19, 

Table 5-20 and Table 5-21. The subsequent discussion will be done 

on the basis of the raw figures presented in these tables and their 

interpretation is therefore suggestive.  

 

Frog story  
General measures 

ADHD+LP 
(n=14) 

ADHD-LP 
(n=12) 

Total number of T-units 45.93 
(12.70) 

44.83 
(14.59) 

Utterances not related to story  3.21 
(4.73) 

1.00 
(1.13) 

Non-analyzable utterances 4.93 
(2.30) 

3.25 
(2.45) 

Mean length of utterance - words  6.12 
(1.06) 

6.73 
(1.06) 

Subordinate conjunctions (%) 2.66 
(2.70) 

6.41 
(5.55) 

Dysfluencies (%) 27.18 
(27.44) 

24.68 
(11.68) 

Direct speech (%) 10.98 
(16.32) 

7.78 
(12.40) 

Table 5-19: general outcome measures of the frog story in means and SD (between 
brackets) for ADHD+LP and ADHD-LP groups. MANOVA not significant, Wilks’ 
!=.620, F(7, 18)=1.577, p>.05, "p

2=.38 

Considering the general outcome measures of the frog story (see 

Table 5-19), we see that the ADHD+LP group uses a more or less 

equal amount of T-units as the ADHD-LP group to tell the frog story. 

However, the ADHD+LP group uses more utterances that are not 

related to the story, and does have a somewhat higher number of 

non-analyzable utterances. The mean length of utterances in words is 

more or less the same. The ADHD+LP group uses a lower 

percentage of subordinate conjunctions, and a higher percentage of 

dysfluencies than the ADHD-LP group. Finally, the percentage of 
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direct speech is higher for the ADHD+LP group. In general, we 

expected that the ADHD+LP group would have more problems with 

the narrative task than the ADHD-LP group and the observations 

from Table 5-19 are in the expected direction. 

 The ADHD+LP group also has a considerably higher percentage 

of errors on all grammatical variables of the frog story (Table 5-20), 

as could be expected.  

 

Frog story  
Grammatical measures 

ADHD+LP 
(n=14) 

ADHD-LP 
(n=12) 

Morpho-syntactic errors (%) 26.48 
(18.21) 

18.11 
(9.87) 

Morphological errors (%) 6.14 
(6.09) 

3.42 
(4.53) 

Syntactic errors (%) 20.34 
(17.01) 

14.69 
(8.54) 

Clustered errors (%) 3.45 
(3.47) 

2.74 
(3.29) 

Table 5-20: grammatical outcome measures of the frog story in means and SD 
(between brackets) for ADHD+LP and ADHD-LP groups. MANOVA not significant, 
Wilks’ !=.859, F(3,22)=1.20, p>.05, "p

2=.14 

We also expected that the ADHD+LP group would use fewer plot 

elements than the ADHD-LP group. In Table 5-21, we see that, in 

terms of raw scores, the total number of plot elements and the 

number of goals indeed is a little lower for the ADHD+LP group, 

compared to the ADHD-LP group. However, overall, the differences 

between the two groups are minimal. 

 In sum, the ADHD children who had a low performance on the 

language questionnaire and/or the sentence imitation task (i.e. the 

ADHD+LP group) also performed worse on the frog story in terms 

of raw scores. This was more so for the grammatical than for the 

plot analysis variables. However, there were no statistical differences. 
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This was probably due to the small and unequal samples, and the 

large variation in narrative scores.  

 

Frog story  
Plot analysis measures 

ADHD+LP 
(n=14) 

ADHD-LP 
(n=12) 

Plot elements (total) 8.93 
(3.56) 

9.50 
(3.68) 

Setting elements 
 

1.21 
(.70) 

1.17 
(.72) 

Initiating events 
 

3.14 
(1.23) 

3.17 
(1.27) 

Internal responses 
 

.07 
(.27) 

.17 
(.39) 

Search attempts 3.79 
(2.19) 

3.83 
(2.08) 

Goals .71 
(.73) 

1.17 
(.83) 

Table 5-21: plot analysis outcome measures of the frog story in means and SD 
(between brackets) for ADHD+LP and ADHD-LP groups. MANOVA not significant, 
Wilks’ !=.833, F(5,20)=.530, p>.05, "p

2=.12 

5.7.1.2 Non-word repetition in the ADHD sub-groups  
The NWR task measures receptive and expressive phonological 

functioning (Coady and Evans, 2008). It also taps other 

neuropsychological abilities, including executive functioning 

(Miniscalco and Gillberg, 2009). As described in Section 4.3.2, we 

administered a Dutch non-word repetition task, the same task that 

was reported upon in De Bree (2007). It contains 16 non-words of 

two to five syllables in length that conform to the Dutch phonotactic 

system. Miniscalco and Gillberg (2009) found that children with a 

neuropsychiatric disorder (NPD; including children with attention-

deficit hyperactivity disorder) and language impairment are easily 

picked up by a NWR screening test. Children with SLI often also 

exhibit poor NWR performance. For example, Conti-Ramsden at al. 
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(2001) found that 75% of children with SLI have problems with this 

task.  

 In this study, we found that the SLI children indeed perform worse 

on the NWR task (see Section 5.3). However, the children with 

ADHD performed just as well as the children in the TD group (on 

the variable number of items repeated correctly), or did not differ 

from either the children in the SLI or the children in the TD groups 

(on the variable percentage of phonemes repeated correctly). The 

results of the study by Miniscalco and Gillberg (2009), would 

predict that the ADHD-LP group outperforms the ADHD+LP group 

on the NWR task. When looking at the raw figures (Table 5-22), the 

ADHD-LP group indeed has higher scores on both variables of the 

task. However, although there is a trend towards significance, the 

MANOVA does not reach the required level of significance. This 

means that further statistical analysis cannot be done. 

 

NWR ADHD+LP 
(n=14) 

ADHD-LP 
(n=12) 

Items repeated correctly 
(out of 16) 

6.21 
(2.12) 

7.67 
(2.02) 

Phonemes repeated correctly  
(%) 

72.15 
(12.48) 

82.42 
(9.61) 

Table 5-22: outcome measures (number of items repeated correctly, out of 16; 
percentage of phonemes repeated correctly) of the non-word repetition task (NWR) 
in means and SD (between brackets) for ADHD+LP and the ADHD-LP groups. 
MANOVA not significant, Wilks’ !=.801, F(2,23)=2.863, p=.08, "p

2=.20   

As discussed above, the non-significant MANOVA result may be due 

to the small number of children in the unequal ADHD sub-groups. 

Another explanation for the non-significant result might be that the 

non-word repetition task measures another language domain, 

phonology, instead of focusing mainly on pragmatics (CCC-II-NL) 

and/or grammar (ZIT).  
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Section 5.7.2 will also discuss findings of the non-word repetition 

task, albeit from a different perspective. That is, these results will not 

be related to language problems, but to reading problems in ADHD. 

5.7.2 ADHD sub-groups with and without reading problems  

Section 4.1.4 showed that reading problems were also assessed in 

this study. On the basis of these data, we were able to divide the 

ADHD group in two subgroups (i.e. with reading problems (+RP) 

and without reading problems (-RP)). There is no significant 

difference in age between the ADHD+RP and the ADHD-RP group, 

F(1,24 )=.457, p>.05. With regard to gender, the division is certainly 

in the right direction. However, the ADHD+RP group has a 

somewhat higher percentage of boys, as opposed to the ADHD-RP 

group with a slightly lower percentage of boys than the expected 

80:20 split. Furthermore, there is no significant difference in non-

verbal IQ between the two ADHD sub-groups, F(1, 24)=2.198, p>.05 

(see Table 5-23).  

 

 ADHD 
(n=26) 

ADHD+RP 
(n=8) 

ADHD-RP 
(n=18) 

Age in months 
(mean and SD) 
 

97.73  
(6.32) 

99.00 
(6.65) 

97.17 
(6.27) 

Gender (% and n)    

male 81% (21) 87.5% (7) 77.8% (14) 

female 19% (5) 12.5%  (1) 22.2% (4) 

    

Non-verbal IQ 
(mean and SD) 

108.65  
(12.55) 

114.00  
(15.78) 

106.27  
(10.46) 

Table 5-23: age in months, gender and non-verbal IQ in the ADHD group as a 
whole, in the ADHD group with reading problems (ADHD+RP) and in the ADHD 
group without reading problems (ADHD-RP). For reasons of comparability, group 
division is based on the mean score of two reading tasks, in accordance with 
Rispens and Parigger (2010; cf. Table 4-3, with six instead of eight ADHD+RP 
children) 
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Indeed, when comparing the figures in Table 5-23 and Table 5-18, 

presenting the same characteristics for the ADHD group with 

language problems and the ADHD group without language 

problems, we see that they are very much alike. There is in fact 

considerable overlap between the sub-groups. This was already 

visualized in Figure 2-1, where three circles represent three groups 

of children: one with symptoms of inattention/hyperactivity-

impulsivity, one with language problems and one with reading 

problems. The three circles overlap in four places.  

 Out of the 30 children with ADHD symptoms, nine had additional 

language problems, and three had additional reading problems. 

Moreover, 10 children with ADHD symptoms had both language and 

reading problems. On the other hand, out of the 33 children with 

language problems, six also had reading problems. There were only 

three children with language problems-only. Similarly, there were 

only eight children with ADHD symptoms-only. So, there is a huge 

amount of symptom overlap.  

We correlated measures of ADHD, language and reading and indeed 

found significant correlations (see Table 5-24); a large correlation 

between ADHD and language and a medium to large correlation 

between language and reading. We will come back to this issue in 

Section 8.3. 

 We will now explore whether or not ADHD children with reading 

problems experience more problems with non-word repetition than 

ADHD children without reading problems. 

Research in the field of non-word repetition is normally carried out 

in groups of children with SLI. However, it may very well be that only 

those SLI children who also present with reading problems (RP) are 

challenged by the non-word repetition task. 
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 ADHD  Language  Reading  

ADHD -   

Language  .48** -  

Reading  .15 -.39* - 

Table 5-24: correlations between ADHD (defined as the combined score of the 
inattention and hyperactivity-impulsivity scales of the VVGK, n=62), language 
(defined as the general communication composite of the CCC-II-NL, n=67) and 
reading (defined as the combined score of the EMT and Klepel, n=67). For ADHD 
and language, higher scores mean poorer performance; for reading, higher scores 
mean better performance. * = p<.01 after Holm’s correction for number of 
correlations; ** = p<.001 after Holm’s correction for number of correlations  

This was suggested in, for example, Rispens and Baker (in press) 

and Rispens and Parigger (2010). In the latter study, 7- and 8-year-old 

children with SLI (n=29) did a NWR task with non-words of 2, 3, 4 or 

5 syllables in length. TD children of the same age (n=15) did the task 

too. SLI children without reading problems (n=11) did not differ on 

any of the four conditions from the TD children. SLI children with 

reading problems (n=18) scored significantly more poorly on the 3, 4 

and 5 syllable conditions compared to the TD group. Non-word 

repetition performance was especially poor on the 3 and 4 syllable 

conditions for the SLI+RP children, compared to the SLI-RP children. 

Furthermore, the data seemed to underline the dependency relation 

between non-word repetition and literacy development39.  

 Table 5-25 shows that the raw scores are in the expected direction, 

with the ADHD+RP group having the lowest scores. However, the 

MANOVA turns out not to be significant, and further statistical 

analyses cannot be done.  

 From Rispens and Parigger (2010), we know that the mean 

number of items repeated correctly is 5.82 for the SLI-RP group, and 

3.94 for the SLI+RP group. We also know the mean percentage of 

phonemes repeated correctly: 79.50 for the SLI-RP group and 70.75 

                                                        
39 Also see Parigger and Rispens (2010).  
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for the SLI+RP group. So, in terms of raw scores, the SLI+RP group 

is doing worse than the ADHD+RP group. 

 

NWR ADHD+RP 
(n=8) 

ADHD-RP 
(n=18) 

TD 
(n=15) 

Items repeated correctly 
(out of 16) 

6.13 
(2.36) 

7.22 
(2.05) 

6.60 
(2.77) 

Phonemes repeated correctly 
(%) 

75.88 
(11.39) 

77.34 
(12.83) 

82,53 
(8.26) 

Table 5-25: outcome measures (number of items repeated correctly, out of 16; 
percentage of phonemes repeated correctly) of the non-word repetition task (NWR) 
in means and SD (between brackets) for ADHD+RP and the ADHD-RP groups, as 
well as for the TD group. For reasons of comparability, this TD group is taken from 
Rispens and Parigger (2010). MANOVA not significant, Wilks’ !=.820, 
F(4,72)=.1.875, p>.05, "p

2=.13 

This might be related to the literacy level of the children. Although 

we do not have data on the general literacy level of the children in 

this study, it is probable that the ADHD children have a higher 

literacy level than the SLI children. 

5.8 Summary of language measures 

This chapter focused on the first of the three research questions of 

this study, which was previously discussed in Sections 2.4 and 3.4: 

 

Do children with ADHD differ in language production in comparison with 

typically developing children and do they differ from SLI children?  

 

Children with ADHD were found to differ in language production in 

comparison with typically developing children, most notably so when 

looking at pragmatics. Moreover, the ADHD group could be 

differentiated from the SLI group since they did better on 

phonological and grammatical measures. However, in the case of 
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pragmatics, there was less of a difference between the two groups, 

both performing more poorly than the typically developing group. 

These findings were reflected also in the within-group and individual 

comparisons. Moreover, a considerable overlap was found for 

symptoms of inattention/hyperactivity-impulsivity, language pro-

blems and reading problems. 
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