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Abstract
This study examined the semantic and syntactic abilities of monolingual versus bilingual children with concurrent LI
and ADHD in English. Sixteen children aged 4 to 7 years of age presenting with concurrent LI and ADHD
participated in the study, eight were in the monolingual group and eight in the bilingual group.A story retell task was
used to elicit narratives from each participantwhich were then analyzed for various syntactic and semantic
productions. No differences were found between the 2 groups in useof grammatical morphology, percentage of mazes
produced, and mean length of utterance. The bilingual group had higher rates of complex sentences and lexical
diversity, while the monolingual group produced a higher number of utterances per narrative sample.The study
concluded that bilingualism presents no disadvantage for children with concurrent LI and ADHD and, in this
particular study, indicated an advantage for sentence complexity and vocabulary diversity.
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1. Introduction
According to the Diagnostic and Statistical Manual of Mental Disorders (5thEdition; DSM-5; American Psychiatric
Association, 2013), Attention Deficit-Hyperactivity Disorders (ADHD) are characterized by developmentally
inappropriate levels of hyperactivity, impulsivity, and/or inattentive behaviors which may impair daily functioning.
ADHD can be classified as either of the inattentive or hyperactivity type, or a combined attention-deficit hyperactivity
type, and onset must occur prior to the age of 12. Symptoms must be present for at least 6 months, and it must occur in
at least 2 contexts.
In addition to their primary deficits, children with ADHD also show a number of associated difficulties in language
development and academic functioning. They are approximately five times more likely to have language delays
compared with typically developing children. Various studies have found comorbidity of ADHD and language
disorders in approximately 35% - 50% of children affected by ADHD and with rates as high as 90% in studies of
clinically referred samples. (Baker & Cantwell, 1992; Beitchman et al., 2001; Cohen et al., 2000; Jonsdottir et al.,
2005; Mueller & Tomblin, 2012; Tannock&Schachar, 1996). An area of language difficulty believed to be closely
associated with ADHD is that of pragmatics. Pragmatics refers to the appropriate use of social and language skills,
which includes timing and the quantity of interaction within a given context (Docking, Munro, Cordier & Ellis, 2013).
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Many children with ADHD have trouble with turn-taking, topic maintenance, and other pragmatic aspects of language,
at times as severe as those observed in children with ASD (Geurts&Embrechts, 2008; Helland, Birnger, Helland, &
Heimann, 2012; Helland & Heiman, 2007). In addition, these children’s pragmatic deficits include decreased
expressive output during spontaneous conversations, and dysfluencies in tasks that require planning and organization of
responses (Bruce, Thernland&Nettelbladt, 2006).
Kim and Kaiser (2000) investigated semantic and syntactic abilities, among other variables, in English speaking
monolingual children, 11 children with ADHD and 11 typically developing (TD) children from 6 to 8 years old. The
results showed that children with ADHD performed poorer than TD children on sentence imitation and word
articulation as measured by the Test of Language Development-2 Primary (TOLD-P2, Newcomer &Hammil, 1991).
Additionally, children with ADHD received significantly lower scores than TD children on the composite measures of
spoken language (including picture vocabulary, oral vocabulary, sentence imitation, grammatical understanding,
grammatical completion, word discrimination, and word articulation) (Papaeliou C., Maniadaki, K., & Kakouros,
2015).
Bialystok and colleagues (2016) found that linguistic processing becomes more effortfulin bilinguals, including
possible reduction in vocabulary in each language and slower word retrieval. However, bilingualism was also found to
enhance aspects of cognitive processing, in particular, executive control. Conversely, Attention-Deficit/Hyperactivity
Disorder (ADHD) is associated with a weakened executive control system (Sorge,Toplak & Bialystok,2016). These
two experiences, bilingualism and ADHD, may have similar effects on measures of language proficiency but opposite
effects on the executive control system.
Bialystok and colleagues (2016) also conducted a study to investigate the relation between bilingualism and ADHD on
language proficiency and executive control in young adults. The groups of participants included either monolingual
participants with ADHD (Mon-ADHD), bilingual participants with ADHD (Bil-ADHD), monolingual participants with
no reported diagnosis of ADHD (Mon-NoADHD), and bilinguals with no reported diagnosis of ADHD (BilNoADHD). All participants completed tests of language proficiency (vocabulary achievement), ADHD ratings, and
executive control. Results of the study indicated that bilingualism had a detrimental effect on vocabulary, as both
bilingual groups (ADHD and NoADHD) performed more poorly than both monolingual groups (ADHD and
NoADHD). There was no significant difference between the 2 monolingual groups. Surprisingly, there was no
difference between any of the groups in one of the executive control tasks (flanker task), but in the other executive
control task (stop-signal task), the Bil-ADHD group did worse than all 3 other groups, suggesting that instead of
helping participants with ADHD, bilingualism hindered their performance. The authors suggested that this discrepancy
may happen because bilingualism may place extra stress in an executive control that is already compromised in ADHD.
This study was done on college students and as such included participants that were high achievers in spite of their
diagnosis of ADHD. Perhaps these results are not typical of most adults with ADHD and even less so of children with
ADHD. To date, we have no comparable study done with children.
In contrast with children with ADHD, children with Specific Language Impairments (SLI) demonstrate deficits in more
specific areas of spoken language (i.e., grammatical morphology, syntax, and lexical diversity). Their difficulties may
vary due to stages of language acquisition, severity or persistence of impairment (Auza et al., 2018). These difficulties
with specific aspects of grammar go beyond a general 2-year delay in language development. As cited in Paradis,
Genesee and Crago (2011) these difficulties are specific to vocabulary size, narrative skills, or general grammatical
abilities such as sentence length (Leonard, 1998; Rice, 2003). According to Paradis, Genesee and Crago (2011),
specific grammatical forms causing them difficulty varies across languages. For example, English-speaking children
with SLI have specific problems with the auxiliary verbs and suffixes that indicate the tense of the verb (Rice &Wexler,
1996). They make errors with the suffix /s/ on the verb go, despite their ability to use similar /s/ sound to make the
plural or possessive form.
Although children with SLI are a heterogeneous group, delays in morphosyntactic ability (Rice, 2004) and
phonological memory (Dollaghan& Campbell, 1998) have been associated as clinical markers of SLI. Children with
SLI demonstrate delays in syntax characterized by a failure to combine words spontaneously at 18 to 24 months (e.g.,
Paul, 1996; Rescorla & Roberts, 2002). Syntactic structures appear to be acquired in roughly the same order as
typically developing children, although they make more errors for longer periods of time and use higher rates of
ungrammatical sentences (Rescorla & Roberts, 2002). Children with SLI also show difficulties in learning grammatical
morphemes, including certain bound morphemes (plural s, possessive s, past tense -ed, copula be verbs), auxiliary
verbs (is, do, can), and small, closed-class morphemes (such as articles a and the).
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In a research forum, Rice (2016) presents an overview of various group comparisons between children with SLI and
children with other characteristics or disorders that affect language development, such as bilingualism and ADHD.
Regarding bilingualism and SLI, Rice notes that English language learners (ELLs) with SLI acquire English more
slowly than they acquire ELLs with typical language development. Further, she also highlights important differences
that exist in the linguistic subdomains in ELLs with SLI. More specifically, morphological and nonword repetition
abilities are what differentiates the groups the most, morphosyntax errors observed in ELLs are not the same as those
observed in ELL children with SLI. Rice also notes that other research by Paradis and colleagues (2011), comparing
English- or French speaking children with and without SLI with simultaneous bilingual English and French speaking
children with and without SLI, revealed that there is no added disadvantage to learning two languages and that
bilingual children with SLI show language skills similar to those of their monolingual peers with SLI.
The literature states that grammatical morphology is often a point of difficulty for both children with language
impairment (LI) and bilingual children (Boerma, Wijnen, Leseman, &Blom, 2017). Children with SLI are characterized
by weakness in various language domains, but their deficit in grammatical morphology is particularly prominent
(Boerma, Wijnen, Leseman, &Blom, 2017).
The comorbidity of ADHD and Language Impairment (LI) is widely recognized, but inadequately understood. In an
attempt to further investigate whether LI an ADHD represent shared co-occurring disorders, Redmond et al. (2015)
compared performances on nonword repetition, sentence recall, and tense marking tasks with children aged seven to
nine with LI only, co-occurring ADHD and LI, and TD. The results revealed substantial group effects for the different
language measures. In regards to all three tasks, the TD children performed significantly better than the other groups.
However, the results did not support ADHD and LI comorbidity as representing interactive disorders or one that
involves ADHD as a separate risk factor for children’s primary LIs. They found that ADHD had little impact
compared to performances of children with SLI, as the results between the two groups were statistically small. Further
analyses determined a weak, but positive association between the children’s ADHD symptoms and sentence recall
tasks.
In summary, research has shown that monolingual children with ADHD perform more poorly than children with typical
language development on measures of language (e.g. sentence imitation, word articulation, spoken language measures)
(Redmond, 2004). On the other hand, research with bilingual children with ADHD indicate that while they show
reduced vocabulary in each of their languages, bilingual children with ADHD show enhanced cognitive processing,
especially executive control. Additional research has found no statistical difference between monolingual and bilingual
children with ADHD on tasks measuring language and impulse control (Bialystok et al., 2016). Nonetheless,
researchers conclude that more comprehensive measures for evaluating all language aspects of children with ADHD
continues to be needed. Research with monolingual children with SLI has shown that they have difficulty with specific
grammatical forms, but that these differ across languages and that although the children acquire the same language
structures as their typically developing peers, the acquisition is delayed, but not deviant. Although research is limited
on bilingual children with SLI, particular deficits have been outlined. Bilingual children with SLI demonstrate
limitations with later, more demanding structures (i.e., tense, agreement, object clitics, word order in wh- questions,
and subordinate clauses) (Hakansson, 2017).
This study attempted to characterize the spontaneous syntactic and semantic English language abilities of bilingual
versus monolingual children with concurrent LI and ADHD in a story retell task. We hypothesized that the
monolingual group would perform better than the bilingual group in this task.

2. Methods
Participants of this study were 16 children with LI and high risk for ADHD divided into 2 groups of 8 children. The
monolingual group had 5 males and 3 females and were aged 5 years and 1 month to 6 years and 1 month (mean=5;6).
The bilingual group had 7 males and 1 female and were aged 4 years and 11 months to 6 years (mean age=5;7). All
participants were part of a summer program aimed at improving behavior in children at risk for ADHD. This larger
program selected children based on a comprehensive screening battery that included a t-score of 60 and above on any
of the Externalizing Composites of the Behavior Assessment System for Children, Second Edition (Reynold
&Kamphaus, 2008; BASC-2), Teacher Report, (Attention Problems, Hyperactivity, and Aggression) and a baseline
assessment that included a diagnostic interviewto ascertain the presence of a behavioral disorder and impairment, and
parent questionnaires regarding their children’s self-regulation skills and behavioral, social, emotional, and academic
functioning. Assessment measures of children’s intellectual, academic, school readiness and self-regulation skills were
also obtained during this initial assessment. (For a complete description of this screening process, see Graziano et al.
2014.)
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Parents were also given the choice of having their children’s language skills evaluated. Those who chose to accept the
evaluation were scheduled to go to a speech-language clinic where the children were evaluated by masters level
speech-language pathology students supervised by certified speech-language pathologists. During the evaluation,
parents completed a bilingual questionnaire (Gathercole et al., 2013) while their children were evaluated with the
Preschool Language Scale, Fifth Edition (PLS-5, Zimmerman, Steiner & Pond, 2013). All children scored at least 1
standard deviation below the mean on the PLS-5. Table 1 details all participant demographics including their Total
Language Score on the PLS-5, as well as their Auditory Comprehension score (AC) and their Expressive
Communication score (EC).
Table 1. Subjects’ age, gender, and PLS-5 scores (AC=Auditory Comprehension; EC=Expressive
Communication)
MONOLINGUAL GROUP
SUBJ#
11
12
13
14
15
16
17
18
MEANS

AGE
5,1
5,5
5,1
5,2
6,1
5,8
5,7
5,8
5,6

GENDER
M
F
F
M
M
M
F
M

AC
73
69
70
65
75
81
83
96
76.5

EC
74
64
78
74
85
68
65
78
73.3

TOTAL
PLS
72
64
73
68
79
73
73
86
73.5

AC
85
83
80
72
73
69
89
76
78.4

EC
72
70
70
70
75
73
72
77
72.4

TOTAL
PLS
77
76
71
71
73
69*
77
77
74.5714

BILINGUAL GROUP
SUBJ#
21
22
23
24
25
26
27
28
MEANS

AGE
4,11
5,7
5,2
5,1
7,1
6,0
4,10
5,9
5,7

GENDER
M
M
M
M
F
M
M
M

According to responses to the bilingual questionnaire, all the monolingual children had no formal exposure to Spanish
with the exception of 1 child who had inconsistent exposure to Spanish by the maternal grandparents, but the parents
reported no use of Spanish by the child. The bilingual group was fairly homogeneous in their exposure to the 2
languages. All of the children were born in the US to bilingual parents who exposed their children to both languages
early on, 6 of them from birth, and 2 starting at age 3. All of the children were reported to speak mostly English (from
60 to 100% of the time) and their current Spanish exposure comes mainly from regular interactions with grandparents.
2.1 Procedures
During the summer program, English narrative language samples were collected by having the children retell a story
presented to them using a wordless picture book (“Frog, Where Are You” by Mercer Mayer, 1969). The children
listened to the story told by the graduate student clinician using a script and then they were asked to go back to the
beginning of the book and retell the story while looking at the pictures. Each child’s narrative was audio recorded and
later transcribed by the graduate clinicians who collected it. Each transcription was then checked by another graduate
clinician and any disagreements were resolved by a third reviewer.
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The final transcripts were then coded and analyzed using the Systematic Analysis of Language Transcripts (SALT)
software program (Miller& Iglesias, 2008). Language samples were analyzed for Mean Length of Utterance in
morphemes (MLU), Type-Token Ration (TTR), which is a measure of vocabulary diversity that varies from 0 to 1
(proportion of number of different words divided by number of total words), grammatical morpheme usage, mazes
(false starts, fillers, repetitions, and revisions), unfinished (abandoned) utterances, and percentage of complex
utterances. T-tests were performed to compare results for the bilingual versus monolingual groups.

3. Results
Tables 2 and 3 show data from the SALT analysis of language samples obtained during the story retell task from each
subject. The columns display the following SALT measures: mean length of utterance, Type Token Ratio, percentage
of mazes produced, percentage of abandoned utterances, percentage of complex utterances, number of utterances, and a
listing of grammatical morphemes used incorrectly.
Table 2: Monolingual Group SALT Analysis Data
Monolingual
NUMBER
1
2
3
4
5

CHILD MLU
6.12
4.66
5.32
5.25
6.8

CHILD
TTR
0.2
0.33
0.37
0.37
0.42

%MAZE
69
38
69
57
75

ABAND
UTT
15
20
35
22
1

6
7
8
MEANS

3.95
7.68
7.88
5.96

0.38
0.32
0.44
0.35

32
58
64
57.75

18
3
3
14.63

MORPH
ed; 's; 3s ir past
ed; ir past
NO ir past
ed; ir past
NO

% COMPLEX
8.99
1.98
5.88
12.50
24.56

# UTT
89
101
102
72
57

ed.'s;ir past
3s
NO

1.28
12.90
14.29
10.30

78
62
28
73

%
COMPLEX
3.70
11.90
30.00
19.44
23.08
26.67
10.53
18.52
17.98

# UTT
54
42
30
36
39
45
38
27
38

Table :3 Bilingual Group SALT Analysis Data
Bilingual
NUMBER
1
2
3
4
5
6
7
8
MEANS

CHILD
MLU
5.32
6.25
8.29
5.67
7.74
7.59
5.80
6.31
6.62

CHILD
TTR
0.41
0.34
0.38
0.59
0.32
0.4
0.45
0.61
0.44

%MAZE
31
81
47
28
38
36
68
74
50.38

ABAND UTT
15.7
1
6
4
4
7
12
7.1

MORPH
3s
NO
NO-IR Past
NO-IR Past
NO-IR Past
NO-IR Past
3s
NO-IR PAST

T-tests were performed to compare monolingual and bilingual subjects’ usage of syntax and semantics. Analysis of the
measures revealed the groups’ results were mixed in both syntactic and semantic measures. For the bilingual group, the
results demonstrated significantly higher percentage of complex utterances (t = -1.86. p < .05) and significantly higher
Type Token Ratio (t = -1.80, p < .05) compared to the monolingual group. For the monolingual group, the results
demonstrated significantly higher number of utterances (t = 3.74, p < .05) compared to the bilingual group. Results also
revealed no differences in use of grammatical morphology, percentage of mazes produced (t = 0.80, p = 0.2) and mean
length of utterance (t = -1.04, p = 0.15), between the groups.

4. Discussion
As studies have shown, children with ADHD display a considerable amount of language difficulties. These difficulties
include but are not limited to: mazes, false starts, fillers, revisions, and repetitions. After gathering language samples
from monolingual and bilingual children with ADHD (ages 4 to 7),the results confirmed that the children with ADHD
and LI did have difficulties in all these areas.
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Following the analyses of syntactic measures, the results revealed no significant differences in: grammatical
morphology, percentage of mazes produced, and mean length of utterance. As previously stated by researchers Boerma,
Wijnen, Leseman, &Blom (2017) grammatical morphology is often a point of difficulty for both children with language
impairment and bilingual children. Our findings show that both monolingual and bilingual children demonstrated no
difference in their use of grammatical morphology. Nonetheless, it was noted that both groups had difficulties in the
production of irregular past tense. Our results indicated that even though MLU was low for both groups, there wasno
significant difference between the two groups, thus indicating that MLU was not affected by monolingual or bilingual
status.
On the other hand, our analyses did reveal significant differences in: percentage of complex sentences, Type Token
Ratio (TTR), and number of utterances produced. It was surprising to find that there was a significant difference in the
complexity of their sentences given that we did not find a significant difference in the MLU between the two groups. A
higher TTR in the bilingual group was noted compared to the monolingual group. It is possible that a higher TTRin the
bilingual group will be due to their exposure to the vocabularies of two language systems. Lastly, the monolingual
group was found to have a higher number of utterances when compared to their bilingual counterparts.Perhaps this is
because monolinguals may have a higher level of confidence in their use of the English language. Even though
percentage of mazes was quite high for both groups, which is expected in children with ADHD, there was no difference
between the two groups.

5. Conclusion
Monolingual and bilingual 4 to 7-year-oldchildren with ADHD demonstrated similar results when syntactic and
semantic tasks were examined. The results of the present study indicated that bilingual children were not at a
disadvantage as we had predicted.Bilingual participants demonstrated better performance on certain measures. These
included a higher percentage of complex utterances as well as higher TTR, when compared to monolingual
participants.Perhaps extraneous variables that we were not able to control for, such as differences in SES between the
groups, could have had an impact on the results. It is also possible that the small sample size of this study impacted its
results. Future studies should include more subjects. The inclusion of control groups such as monolingual and
bilingual children with SLI and no ADHD as well as children with ADHD and no SLI would also allow for
comparisons that are more thorough.
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