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Abstract
It has been found that bilinguals and children from minority backgrounds lag behind
monolinguals or those in the majority culture, with respect to prevalence, assessment,
and treatment for attention-deficit/hyperactivity disorder (ADHD). This suggests that
bilingualism might be yet another factor giving rise to variability in ADHD. Using regres-
sion methods, we analyzed parent reports for 394 primary school-age children on back-
ground and language experience, ADHD-related behavior, and structural language skill in
English to explore whether bilingualism is associated with levels of ADHD-related behav-
ior. Bilingualism as a category was associated with slightly lower levels of ADHD-related
behavior. Bilingualism as a continuous measure showed a trend of being associated with
lower levels, but this did not quite reach significance. Structural language skill in English
was the main predictor of levels of ADHD-related behavior; higher skill predicting lower
levels. More investigation is required to confirm whether these effects occur across differ-
ent populations, to understand which, if any, aspects of bilingualism give rise to variability,
and if need be, to address these as far as possible.
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Introduction
Attention-deficit/hyperactivity disorder (ADHD) is the most common neurobeha-
vioral condition reported in childhood, with prevalence at around 5.29–7.1% of the
under-18 population worldwide (G. Polanczyk et al., 2007; G. V. Polanczyk et al.,
2014; Willcutt, 2012). ADHD is a clinical umbrella term for a set of behaviors,
namely inattentiveness, hyperactivity, and impulsivity, which may or may not occur
together (Diagnostic and Statistical Manual of Mental Disorders, fifth edition,
(American Psychiatric Association, 2013)). The inattentive child may be easily dis-
tracted by nonrelevant stimuli, indulge in excessive daydreaming, or may have
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difficulty in organizing tasks and activities. The hyperactive/impulsive child may
show excessive motor activity being unable to sit still for any period of time, or
may act rashly, making decisions without foresight (W. Roberts et al., 2015).
The affected population is recognized as being clinically heterogeneous (Faraone
& Biederman, 1998, p. 951). ADHD is a disorder that results from higher-than-nor-
mal levels of symptoms that are typical of all children, and for which different indi-
viduals may be affected to different degrees in the domains of inattentiveness and
hyperactivity/impulsivity (Roberts et al., 2015, p. 62).

The etiology of ADHD has been described as involving the interaction of genet-
ics, neurobiology, and adverse environmental conditions, including psychosocial
adversity resulting from family conflict and exposure to parental psychopathology
(Biederman et al., 1995; Faraone & Biederman, 1998; Fuller-Thomson & Lewis,
2015; Neale et al., 2010; Russell et al., 2015). It is often described as a categorical
condition, but it may be better understood as dimensional rather than categorical.
Given the important role of environment in the etiology of ADHD, this heteroge-
neity is not surprising. In addition to environmental risk factors, variability in
ADHD is known to be associated with age and sex. ADHD-related behavior tends
to decrease as the individual matures (Faraone et al., 2006; Ramtekkar et al., 2010).
Studies have also found that males generally show a slightly higher level of ADHD-
related behavior than females, although it is still debated as to why this may be the
case (Gershon, 2002; Owens et al., 2015, p. 243; Ramtekkar et al., 2010).

Another aspect of life experience that might add to variability is language expe-
rience, that is, whether the individual speaks, or is exposed to, more than one lan-
guage, as opposed to a single one. Studies have reported that children and
adolescents from minority ethnic backgrounds tend to lag behind those from non-
minority ethnic backgrounds, with respect to both prevalence and treatment of
ADHD (Eiraldi et al., 2006; Haack et al., 2016; Robert. E. Roberts et al., 2006;
Rothe, 2005; Stevens et al., 2004). In the UK, it has been reported that children from
Indian, Pakistani, Bangladeshi, and Chinese backgrounds showed near-significantly
(p= .06) lower ADHD prevalence than White or African-Caribbean children (Ford
et al., 2003). Finally, it has been reported that in the EU, bilingual children are less
likely to be referred for assessment, or diagnosed with, ADHD (Clark, 2012).
Among other things, proficiency in the majority language of reporting caregivers,
cultural influences on caregiver expectation of development (Rothe, 2005; Stevens
et al., 2004), or knowledge about ADHD (Eiraldi et al., 2006) have been suggested to
play a part in these differences.

Added to these varied factors associated with bilingualism in society is the pos-
sibility that bilingualism may influence ADHD at the cognitive level. This is because
as with ADHD, bilingualism has been said to be associated with changes in atten-
tion. Studies have repeatedly found that bilinguals, regardless of the language cur-
rently in use, cannot “switch off” their other language(s), but must constantly
monitor all languages during both comprehension and production (Bobb et al.,
2013; Colomé, 2001; Costa et al., 2008; Costa & Santesteban, 2004; Kroll &
Bialystok, 2013). The question has therefore been raised as to whether, for individ-
uals with ADHD, practising bilingualism has any effect on attentional difficulties,
positive or negative, or none at all.
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Observed differences in prevalence, assessment, and treatment of ADHD among
minority and bilingual children as compared to others should motivate further
investigation to determine what aspects or consequences of these experiences might
underlie those differences. Such research could be beneficial both to the individuals
and communities involved, society as a whole, as well as our understanding of
whether and how language experience might impact the cognitive profile of the
child with ADHD. However, there is a dearth of research in this area. To date, there
have been only three published studies investigating the interaction of bilingualism
and ADHD, all focusing on the interactive effects of bilingualism and ADHD as
categories on performance in tasks purporting to target cognitive abilities associated
with attentional control – so-called executive functions. Two of these involved
young adult populations (Bialystok et al., 2016; Mor et al., 2015).The third study
looked at a general child population (8–11 years old). It investigated bilingualism
both as a category and as a continuous measure and ADHD rating as a continuous
measure (Sorge et al., 2017).

The concept of executive function is a complex and controversial one. There are
difficulties related to its definition, if and how many components are involved, and
whether these components can be distinguished and reliably targeted and measured
(Castellanos et al., 2006; Miyake et al., 2000; Paap & Greenberg, 2013; Rabbitt, 2005;
Toplak et al., 2013; Zelazo & Müller, 2002). Further, it has been established that
deficits in executive function are neither necessary nor sufficient in explaining all
instances of ADHD (Coghill et al., 2014; Nigg et al., 2005; Willcutt et al., 2005)

The present study makes no use of the concept of executive function or executive
function measures for these reasons. We propose instead that investigating interac-
tions between bilingualism and ADHD-related behavior at the self-regulatory level
could provide its own valuable insights into variability in ADHD associated with
bilingualism, while avoiding complexity and controversy linked to executive func-
tion. These three studies are, of course, nevertheless very important for the field and
have been instrumental in developing the concepts and approaches for the present
study. One finding in Bialystok et al. (2016), though not the main one, was particu-
larly relevant; that bilinguals as a group scored lower (better) on two measures of
hyperactivity/impulsivity, significantly on one (Bialystok et al., 2016, p. 7). We like-
wise compare ratings of ADHD-related behavior between monolinguals and bilin-
guals as groups, but for a community sample of primary school children; the first
study to do so. Following the approach taken by Sorge et al. (2017), we treat bilin-
gualism both as a category and a continuous measure. In a further step, we also look
for possible associations with particular aspects of bilingual experience, for example,
oral and literacy competency, and frequency of bilingual communication between
caregiver and child, and age of onset of bilingualism.

In addition, we have included structural language skill in English in our analyses.
It is well established that children with ADHD have a higher prevalence of difficul-
ties with language (Camarata & Gibson, 1999; Geurts & Embrechts, 2008; Hawkins
et al., 2016; Sciberras et al., 2014). Therefore, it is important to account for effects
from language ability when investigating ADHD-related behavior. We selected a
measure of structural language skill as opposed to a pragmatic measure, as structural
language skill provides a good measure of language ability without duplicating
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behavior intrinsic to diagnosis of ADHD, as would likely be the case with a prag-
matic language use measure, for example, interrupting others or having difficulty
with turn-taking. Our research questions are as follows, in a community ascertained
sample of children:

(1) Are there differences in ADHD-related behavior between bilinguals and
monolinguals when bilingualism and monolingualism are defined
categorically?

(2) Does bilingualism explain variance in ADHD-related behavior when bilin-
gualism is conceptualized as a continuous measure?

(3) Are there particular aspects of bilingualism that explain variance in ADHD-
related behavior when bilingualism is conceptualized as a continuous, mul-
timodal experience?

RQ 1 was addressed by looking at the whole sample, while RQs 2 and 3 were
addressed by looking within the bilingual sample. For RQ1, it was predicted that
there would be an effect for bilingualism as a category on levels of ADHD-related
behavior, such that those children reported as bilinguals would show lower levels of
ADHD-related behavior than monolinguals. For RQ 2, it was predicted that “more”
bilingualism would be associated with lower levels of ADHD-related behavior. For
RQ 3, it was predicted that oral and literacy proficiency, more regular usage, and
earlier age of onset of bilingualism would be inversely proportional to level of
ADHD-related behavior. We further predicted that higher structural language skill
in English would be associated with lower levels of ADHD-related behavior.

Method
Ethics approval for the reported study was granted by the University of Cambridge
Psychology Research Ethics Committee (Reference number: PRE.2016.049).
Caregivers gave their informed, written consent on behalf of their children. The data
that support the findings of this study are available in Reshare.

Instruments

Data were collected via three questionnaires. All questionnaires were available in
English only.

Language and family background questionnaire (LBQ)
The language and family background questionnaire (LBQ), based on the Alberta
Language Environment Questionnaire (Paradis, 2011), is composed of 5 sections.
Section 1 gathers general information about the child, for example, date of birth,
place of birth, date of arrival in the UK if born in another country. The final question
in this section asks caregivers to name each language (including English) their child
can speak and/or understand, listing all even if the child displayed little ability in any
of these languages. If any language in addition to English was noted, sections 2 and 3
were completed so as to provide more detail about bilingualism. In section 2, parents
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noted the age of onset of bilingualism for their child and rated their child’s speaking,
understanding, reading, and writing competences in all their languages. Section 3
gathered information about the frequency of use of English versus non-English lan-
guages between the child and caregivers. A Likert scale of 1 – 5 was used to indicate
the child’s speaking, understanding, reading, and writing proficiency in all their lan-
guages including English (1= not competent (some, but little ability); 5= very com-
petent (fluent, very comfortable, high ability). For language use between child and
caregiver (0 – 1), any score over 0.5 indicates prevalence of English, while any score
of less than 0.5 indicates prevalence of non-English languages. Section 4 asks ques-
tions about family circumstances in order to establish socioeconomic status (SES).
These are based on a standardized composite of the Family Affluence Scale (Currie
et al., 2008) and the average level of education attained by the child’s caregivers
(1= primary school; 2= secondary school; 3 – bachelor’s degree; 4=master’s degree;
5= doctoral degree). Finally, section 5 asks questions about any cognitive-related,
intellectual, or academic difficulties experienced by the child or members of their
immediate family.

Social skills improvement system-rating scales (SSIS-RS) parent form
The social skills improvement system-rating scales (SSIS-RS) (Gresham & Elliott,
2008) was used to gather information on ADHD-related behavior. It is a question-
naire designed to assist in screening of children and young people in education, who
may be suspected of having social skills deficits and who exhibit problem behaviors
to such an extent that it affects their daily lives. The questions are divided into two
domains: Social Skills and Problem Behaviors. It is a multirater system, whereby
parents, teachers, and students, if old enough, provide ratings on observance of pos-
itive behaviors (social skills), for example, communication, cooperation, assertion,
responsibility, and self-control, and negative (problem) behaviors, for example,
externalizing, ADHD-related behavior (as “hyperactivity/inattention”), and autism
spectrum. Teacher and parent raters provide frequency-based ratings on a four-
point Likert scale (0= never; 1= sometimes; 2= often; 3= almost always). The
SSIS-RS was normed on a sample United States population of 4,700 children from
across 36 states. Reliabilities of the Social Skills and Problem Behavior scales are
high with alpha coefficients in the mid to upper .90s, and median subscale reliabil-
ities in the high, mid, and low .80s for teacher, parent, and student forms, respec-
tively. Only the parent form was utilized in the present study. Reliability of the
ADHD-subscale at standardization is good at α= 84 (boys), α= .85 (girls), and
α= .85 (combined) for ages 5–12 years.

The SSIS-RS ADHD subscale was developed with reference to symptoms out-
lined in the disruptive behaviors disorder (DBD) Rating Scale in the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) (American Psychiatric Association, 2000). It is made up of 2 state-
ments related to inattentiveness, 4 to hyperactivity/impulsivity, and 1 to opposi-
tional defiant disorder (ODD). Scores are summed and a child could be rated
between 0 and 21: 0 being “below average,” 1 and 9, “average,” and 10 and 21, “above
average,” for the age group of 5–12 years. The inclusion of a statement related to
ODD in the SSIS-RS ADHD subscale is based on the established high degree of
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comorbidity observed between ADHD and ODD (Burns et al., 2001; Jensen et al.,
2001; Thorell & Wåhlstedt, 2006). Behavior related to ODD might therefore be an
indication of difficulties related to ADHD. Our study was designed with the RDoC
framework (National Institute of Mental Health, 2009, 2018) in mind, which sug-
gests examining the full range of variation from normal to abnormal. This approach
has been specifically suggested for the study of EF and ADHD (Cuthbert, 2014). The
SSIS-RS, being an instrument of high sensitivity, seemed well suited to capture
this range.

Children’s communication checklist, version 2 (CCC2)
Language skills in English were measured using the Structural Language
Composite subscale of the CCC2 (Bishop, 2003). Only the English-language ver-
sion of this questionnaire was used, and parents were instructed to rate their
children’s ability for English only. The CCC2 is used to screen children who
are likely to have a language impairment and to identify pragmatic language
use deficits in children with communication problems. It is an observer-rater
questionnaire designed to be completed by the child’s parent, carer, or someone
else who has regular contact with the child and has had the opportunity to
observe their communicative behavior frequently over a long period of time.
The CCC2 is made up of 70 statements grouped into 10 subscales of 7 items each,
which refer to positive and negative communication behaviors; the rater indi-
cates on a 4-point Likert scale (0–3), how often these are observed in the child.
Reliability at standardization for all scales is at least acceptable at α = .65
(Bishop, 2003, p. 35). The 10 subscales are speech, syntax, semantics, coherence,
inappropriate initiation [of communication], stereotyped language, use of con-
text, nonverbal communication, social relations, and interests. The subscales
assess different skills relevant to communication, for example, the speech sub-
scale asks whether the child “leaves off beginnings or ends of words”; the syntax
scale asks whether he or she “produces utterances that sound babyish because
they are just 2 or 3 words long”; the semantics scale asks whether he or she
“mixes up words of similar meaning”; and the coherence scale asks whether
he or she “gets the sequence of events muddled up when telling a story or
describing an event.” Summing up the scores from these 4 subscales yields
the structural language composite (SLC).

Procedure
Invitations to participate in the study were sent to 333 state-funded primary schools
across Cambridgeshire and London in the UK. Fourteen schools accepted the invi-
tation. Thirteen of these schools fell under a local authority in which the percentage
of children with English as an additional language (EAL) ranged from 12.6 to 25%,
and the remaining one, 37.6–50% (Strand et al., 2015). Totally, 2800 packs compris-
ing an information letter, an opt-in consent form, and the three questionnaires, were
distributed to children to take home. Where siblings took part, an individual pack
was completed and returned for each child.
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Preliminary analysis and analysis plan

Reliabilities for the SSIS-RS and CCC2 within the study sample were found to be
good at α= .82 and excellent at α= .96, respectively.

Bilingual proficiencies were measured using the non-English language in which
the child was reported to be the strongest (language A). Other aspects of bilingual-
ism included were: level of bilingual use with caregivers, measured as the proportion
of time a non-English language was used between caregiver and child, and age of
onset of language A. Three sets of multiple regressions were run. Following Sorge
et al. (2017), bilingualism was treated as a category in analysis of the whole sample,
while for the bilingual sample, bilingual ability was treated as a continuous variable.
This was measured as a composite of oral proficiency in language A, literacy profi-
ciency language A, and bilingual use with caregivers. In the first set of regressions,
we looked for effects of language status (“0”= bilingual, “1”=monolingual) as a
category on ADHD-related behavior. In the second set of regressions, analysis
within the bilingual group was carried out to see whether bilingual ability was asso-
ciated with levels of ADHD-related behavior. In the third set, we looked to see if we
could identify a specific aspect of bilingual experience associated with ADHD-
related behavior.

Regressions were initially run including predictor and target variables and all
other variables that correlated significantly with levels of ADHD-related behavior.
If bilingualism, bilingual ability, or any aspect of bilingualism proved to be a signif-
icant predictor of ADHD-related behavior, then a reverse step would be taken to
determine the value of variance due to these predictors.

Results
Participants

Totally, 401 packs were returned. Of these, seven contained incorrect or incomplete
information and data from these were not used, leaving a sample population of 394
children (213 Girls; 181 Boys) included in the study. Age range across the whole
sample was (5;1-11;8, M= 8.17; SD= 1.63). In total, 331 (84%) participants were
born in the United Kingdom, with another 19 (5%) born in the United States of
America, Australia, and Ireland, and the remaining 44 (11%) born in Spain,
France, Portugal, Italy, Belgium, Austria, Germany, Norway, Sweden, Finland,
Latvia, Poland, Bulgaria, Romania, Greece, Israel, Jordan, Hong Kong, China,
India, Singapore, Japan, Thailand, Fiji, Nigeria, Uganda, and Brazil. There were
39 non-English languages used in the homes, and school instruction for all children
was in English. Among those children in the group “bilinguals,” the majority spoke
one language in addition to English (n= 119); some, an additional two languages
(n= 35); others, an additional three (n= 8), and finally others, an additional four
languages (n= 2). All 394 children, including those with reported cognitive-related
diagnoses and difficulties were included in the analysis. Among monolinguals, the
following cognitive-related diagnoses and possible diagnoses were reported: ADHD
(n= 1), ADHD, and SPD (Sensory Processing Disorder, n= 1); autism (n= 1),
ADOS (Autism Diagnostic Observation Scehdule) and suspected ADHD (n= 1),
autistic traits and diagnosed with Social Communication Disorder (n= 1); dyslexia
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(n= 8); Global Developmental Delay (n= 1); microdeletion syndrome (n= 1).
Among bilinguals, the following cognitive-related diagnoses and possible diagnoses
were reported: suspected ADHD (n= 1), suspected of both having ADHD and
being on autism spectrum (n= 1), suspected of having both ADHD and dyslexia
(n= 1); dyslexia (n= 1); Global Developmental Delay (n= 1).

Descriptive statistics and bilingualism as a category

Table 1 reports descriptive statistics for the whole sample. There were 230 mono-
linguals (121 girls; 109 boys) and 164 bilinguals (92 girls; 72 boys). There was no
difference in average age between monolinguals and bilinguals. The mean age for
monolinguals was 8 years; 4 months (SD= 1;7, with a range of 5;1 – 11;8. For biliin-
guals, the mean age was 8;1 (SD= 1;7, with a range of 5;3 – 11;4). SES was well
distributed in the sample, with a skew to the right of the distribution (range:
0 – 14: M= 10: MED= 10. Monolinguals scored slightly higher on the Family
Affluence scale, though this was not significant. Bilinguals on the other hand scored
significantly higher on education level obtained by caregiver 1 (W= 24030,
p< .001) and caregiver 2 (W= 18839, p= .01). Overall bilinguals scored signifi-
cantly higher on SES measures than monolinguals (W= 22610, p< .001). There
was no significant difference in structural language composite (SLC) score.

Table 1. Descriptive statistics, whole sample

Variable Group n Mean SD
Pairwise
comparison

Chronological Age (years) Bilinguals 164 (f= 92;
m= 72)

8;1 1;7 W= 17277
(p= .155)

Monolinguals 230 (f= 121;
m= 109)

8;4 1;7

Family Afluence Score Bilinguals 164 6.79 1.49 W= 18160
(p= .56)

Monolinguals 230 6.92 1.39

Level of Education Caregiver 1 Bilinguals 164 3.42 1.19 W= 24030
(p< .001)

Monolinguals 229 2.83 1.16

Level of Education Caregiver 2 Bilinguals 152 3.28 1.16 W= 18839
(p= .01)

Monolinguals 215 2.93 1.3

Socioeconomic Status
(z-score, composite*)

Bilinguals 164 0.11 0.8 W= 22610
(p< .001)

Monolinguals 230 −0.10 0.7

Structural Language Composite Bilinguals 160 40.25 11.02 W= 17169
(p= .529)

Monolinguals 223 41.19 10.33

ADHD-related Behavior Bilinguals 164 4.82 3.26 W= 18032
(p= .456)

Monolinguals 230 5.27 3.87

f= females, m=males; all distributions were non-normal; therefore, nonparametric t-tests (Wilcoxon rank-sum test)
were run. SES was a composite of education levels of caregiver 1, caregiver 2 (where available), and the Family
Afluence Scale (Currie et al., 2008).
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Finally, for ADHD-related behavior, the mean for both bilingulas (4.82) and mono-
linguals (5.27) fell within the “normal” range according to the SSIS-RS ADHD sub-
scale(1 – 9). There was also no significant difference in level of ADHD-related
behavior between bilinguals and monolinguals; the median for both language
groups was the same, although the mean score in the monolingual group was
slightly higher. This comparison, however, did not take into consideration factors
like age, SES, sex, or language skills.

Correlational analysis (Spearman’s rho) of background variables with
ADHD-related behavior level for the whole sample is shown in Table 2. Age corre-
lated negatively and significantly with ADHD-related behavior level (rs=−0.10,
p< .05). That is, caregivers of younger children reported higher levels of
ADHD-related behavior than caregivers of older children. There was also significant
correlation for sex and ADHD-related behavior (rs= 0.17, p< .001) with males
showing significantly higher levels. Structural language skills (measured via SLC)
correlated negatively and significantly with ADHD-related behavior level
(rs=−0.37, p= 0.000), meaning the higher the level of language skill, the lower
the level of behavior. Although there was a small effect for SES, this was not signifi-
cant. Therefore, only age, sex, and SLC, were carried forward to the next stage
of analysis as independent variables in a regression along with the test variable,
language status, and ADHD-related behavior level as the dependent variable.

These results are shown in Table 3. This model was significant
(F (5, 376)= 21.84, p< .001), with an R2 of 0.225 (adjusted R2= 0.215). Age
and sex emerged as significant predictors of ADHD-related behavior, with
younger children and males showing higher levels. Language status also emerged
as a significant predictor of ADHD-related behavior, with bilingualism as a category
being associated with slightly lower levels, accounting for a small but significant
proportion of the variance (R2= 0.011, p= .0347), based on both unadjusted
and adjusted R2. Structural language skill in English, however, measured through
the SLC, accounted for the greatest variation (R2= 0.17, p< .001), with better lan-
guage skill predicting lower ADHD-related behavior.

Bilingualism as a continuous measure

Descriptive statistics for the bilingual group are reported in Table 4, and the distri-
bution of oral and literacy proficiency skills is shown in Figure 1, along with

Table 2. Correlations (Spearman’s rho) between ADHD-related behavior levels, background
characteristics, and SLC for whole sample

Age Sex SES SLC (English)

Sex 0.04

SES −0.02 0.10

SLC (English) 0.01 −0.12 0.11

ADHD-related Behavior −0.10* 0.16*** 0.02 −0.37***

***Correlation significant at the 0.001 level, **correlation significant at the 0.01 level, *correlation significant at the 0.05
level. Note: female coded as “0,” male coded as “1,” SLC= Structural Language Composite subscale (CCC2).
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language use with caregivers and age of onset of language A. Oral and literacy pro-
ficiencies were calculated by totalling scores for speaking and understanding and
reading and writing, respectively. Language use with caregivers was given as the pro-
portion of time English is used between child and caregivers. Bilingual ability was a
composite of oral proficiency, literacy proficiency, and bilingual use with caregivers.
For this latter score, language use with caregivers was inverted and multiplied by 10
to match oral and literacy proficiency scores. Bilingual ability is the mean of these
three scores.

Figure 1 shows that for language A, around 27% of bilingual children were very
highly proficient, orally, with around 49% scoring over 7.5 and another 26% score
below 5. For literacy proficiency, it is almost the opposite, with 29% scoring less than
2.5, and 54% scoring less than 5; only 17% score higher than 7.5. Conversation
between child and caregiver is heavily weighted towards English, with around
75% of parents reporting conversations in English at least half the time, and
48% over three quarters of the time. It is clear also from Table 4 that the bilinguals
in this study are dominant in English. Oral proficiency in language A is around two-
thirds of that in English, while literacy in language A is half of what it is in English.
Further, there is wide variety in the frequency of use of non-English languages.
English is used 70% of the time between child and caregivers. While the mean
for bilingual ability is close to the median at 4.90, it is clear that there is a wide range
(1.33 – 9.33). Aside from the peaks at the higher end of oral proficiency and the lower
end of literacy proficiency, there is not much variation across these measures, as was
reflected in their negative kurtosis values (Table 4). Correlations (Spearman’s rho)

Table 3. Results of multiple linear regression predicting ADHD-related behavior based on age, sex, SES,
structural language use, and language status

ADHD-related behavior n= 382 ΔR2 B SE B β p

Step 1 0.216 (adjusted 0.208) <.001

Constant 12.392 1.041 < .001

Age −0.001 0.000 −0.115 = .015

Sex 0.772 0.331 0.108 = .02

SES 0.024 0.337 −0.003 = .944

SLC −0.141 0.016 −0.422 < .001

Step 2 0.225 (adjusted 0.215)

Constant 12.184 1.041 < .001

Age −0.001 0.112 −0.119 = .001

Sex 0.746 0.108 0.104 = .024

SES 0.040 −0.003 0.006 = .905

SLC −0.143 0.015 −0.427 < .001

Language Status1 0.698 0.329 0.970 = .035

1Bilingual coded as “0,” monolingual coded as “1”.
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Table 4. Descriptive statistics bilinguals

Variable n Mean SD Range Kurtosis

Speaking English (scale of 1 – 5) 164 4.78 .54 1 – 5 4.48

Understanding English (scale of 1 – 5) 164 4.86 .38 1 – 5 6.85

Reading English (scale of 1 – 5) 164 4.62 0.76 1 – 5 3.94

Writing English (scale of 1 – 5) 164 4.18 0.93 1 – 5 0.26

Speaking Language A (scale of 1 – 5) 164 3.12 1.55 1 – 5 −1.53

Understanding Language A (scale of 1 – 5) 164 3.54 1.51 1 – 5 −1.26

Reading Language A (scale of 1 – 5) 160 2.51 1.38 1 – 5 −1.02

Writing Language A (scale of 1 – 5) 159 2.15 1.22 1 – 5 −0.37

Language Use with Caregivers* 160 0.70 0.23 0.20 – 1.0 −0.85

Age of Onset Language A (in years) 161 0.98 2.24 1.14 – 1.48 3.07

Bilingual Ability** 155 4.90 0.18 1.33 – 9.33 −1.28

*Proportion of time English is used between child and caregiver; Language A is the non-English language in which the
child has the highest oral and literacy proficiencies; **composite of oral proficiency, literacy proficiency, and bilingual use
with caregivers. For this score, language use with caregivers was inverted and multiplied by 10 to match oral and literacy
scales. Bilingual ability is the mean of these three scores.

Figure 1. Graphs showing the variation of levels of aspects of bilingualism in the study.
Proficiency is the sum of speaking and understanding scores in language A; literacy is the sum of reading and writing
scores in Language A; age of onset of language A is measured in years.
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Table 5. Correlations (Spearman’s rho) between ADHD-related behavior levels, SLC, and language experience for bilinguals

Age Sex SES
Age Onset

A
Oral Prof.

Eng.
Oral Prof.

A
Lit. Prof
Eng.

Lit Prof
A

Bilingual Use
CGs

Bilingual
Ability

SLC
(English)

Sex −0.05

SES −0.01 0.03

Age Onset A 0.03*** −0.11 −0.09

Oral Prof. Eng. 0.19 −0.06 0.14 0.02

Oral Prof A 0.03*** −0.07 0.06 −0.43*** −0.15

Lit. Prof Eng. 0.60*** −0.08 0.10 0.27*** 0.52*** −0.03

Lit. Prof. A 0.28*** −0.08 0.14 −0.35*** 0.06 0.65*** 0.25**

Bilingual Use CGs −0.07 0.09 −0.09 −0.26** −0.28 0.77 −0.15 0.44***

Bilingual Ability 0.09 −0.09 0.05 −0.41 −0–14 0.94*** 0.03 0.81*** 0.84

SLC (English) −0.01 −0.17 0.13 0.02 0.39*** 0.08 0.31*** 0.20* 0.09 0.08

ADHD-related behav-
ior

−0.09 0.09 −0.04 −0.02 −0.14 −0.16* −0.23* −0.18* 0.09 −0.17* −0.43***

***Correlation significant at the 0.00 level, *correlation significant at the 0.05 level; female coded as “0,” male coded as “1”; A= language A; Oral Prof= speaking and understanding proficiency; Lit
Prof= reading and writing proficiency; Lang. use CGs= language use with caregivers; SLC= Structural Language Composite subscale CCC2.
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between all variables for the bilingual sample are shown in Table 5. Oral proficiency
in language A correlated negatively and significantly with ADHD-related behavior
level (rs=−0.16, p= .029), as did literacy in English (rs= −0.23, p= .014) and
literacy in language A (rs= −0.18, p= .015). SLC again correlated negatively
and significantly with ADHD-related behavior level (rs=−0.43, p= 0.000).

The results for the second multiple regression, looking at bilingual ability, SLC,
and ADHD-related behavior, are shown in Table 6. This regression was significant
(F (2, 149)= 18.73, p< .001), with an R2 of 0.20 (adjusted R2= 0.19). SLC signifi-
cantly predicted lower levels of ADHD-related behavior, accounting for 17% of
variance (p< .001). While bilingual ability was also associated with lower levels
of ADHD-related behavior (3% of variance), this did not reach significance
at p= .091.

Results from the third regression (Table 7) with literacy in English, oral and
literacy proficiency in language A, and SLC as independent variables, and level
of ADHD-related behavior as the dependent variable in the bilingual sample,
are shown in Table 7. A significant regression equation was found
(F (4, 155)= 9.47, p< .001), with an R2 of 0.20 (adjusted R2= 0.18). SLC alone
emerged as a predictor of ADHD-related behavior level accounting for a significant
proportion of variance (R2= 0.13).

Discussion
The aim of the present study was to investigate relations between ADHD-related
behavior and bilingualism as a category (RQ1), bilingualism as a continuous mea-
sure (RQ2), and certain aspects of bilingualism, also as continuous measures (RQ3).
For RQ1, there was a significant association between bilingualism and slightly lower
levels of ADHD-related behavior. For RQ2, there was an association between bilin-
gual ability and lower levels of ADHD-related behavior, but this fell short of reach-
ing statistical significance. For RQ3, no associations were found between individual
aspects of bilingualism (oral and literacy proficiencies, frequency of bilingual use
with caregivers, or age of onset of bilingualism) and ADHD-related behavior.
We are inclined to accept these results, as our findings for other variables known

Table 6. Results of multiple regression predicting ADHD-related behavior in the bilingual sample on
bilingual ability (composite score of oral and literacy proficiences in language A and proportion of
use of non-English languages with caregivers)

Bilingual Group n= 160 ΔR2 B SE B β p

0.170 (adjusted 0.163) <.001

Step 1 Constant 9.400 0.864 < .001

SLC −0.117 0.021 −0.4101 < .001

Step 2
n= 152

0.201 (adjusted 0.190)

Constant 10.523 0.994 < .001

SLC −0.121 0.021 −0.423 < .001

Bilingual Ability −0.178 0.105 −0.125 =.091
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to significantly predict levels of ADHD-related behavior, age, sex, and SES are in line
with the established literature. In addition, language difficulties including lower
structural language skill have been consistently found in children with ADHD,
as discussed in the introduction.

Our main conclusion is that bilingualism as a category may be associated with lower
levels of ADHD-related behavior, answering RQ1. While the effect was small, that does
not necessarily argue against this conclusion. Outcomes for all covariables known to be
associated with ADHD-related behavior were as expected, and our sample size is one of
the largest of its kind. The results suggest something similar yet different to the obser-
vation in Bialystok et al. (2016), in which young bilingual adults with ADHD scored
lower (better) than monolinguals with ADHD on two ADHD rating scales used; sig-
nificantly on one of them. These are, of course, only two studies. There needs to bemore
research, probably a meta-analysis of studies looking at child, adolescent, and adult
ADHD, to examine how difficulties in different domains abate or exacerbate with age.

This conclusion raises more questions than it answers, complicating discussion
around minority and bilingual children in relation to ADHD prevalence, detection,
and treatment. As we have controlled for age, sex, SES, and structural language skill,
we are left to explain this result either through cultural differences, which might
have affected reporting of behaviors, or some change to the cognitive profile due
to bilingual experience, or a cumulative effect of both. From a cultural standpoint,
bilinguals made up 42% of the sample, which suggests parents in these bilingual
families are almost as willing as parents in monolingual English families, to volun-
teer information about their child’s behavior. Of the whole sample, 89% of children
were born in majority English-speaking countries (84% in the UK), and the remain-
ing 11% born in 27 different countries: mostly from Western Europe, followed by
Eastern Europe, South America, Africa, Asia, and Oceania. Further, 39 languages
were spoken overall. The bilinguals involved therefore represent a wide variety
of cultures, making it less likely that reporting of behavior among bilinguals was
dominated by cultural bias or carer expectation of development. High SES and high
educational attainment among bilingual caregivers in the study may also speak
against ignorance of ADHD.

Taking this line leaves us with the explanation that in some way bilingual expe-
rience changes the cognitive profile of the child exhibiting ADHD-related behavior.

Table 7. Results of multiple regression predicting ADHD-related behavior in the bilingual group on sex,
structural language composite score, literacy proficiency in English, and oral and literacy proficiency in
language A

Bilingual Group n= 156 ΔR2 B SE B β p

0.21 (adjusted 0.19) <.001

Constant 12.164 1.525 < .001

SLC −0.113 0.022 −0.393 < .001

Literacy English −0.232 0.159 −0.117 = .147

Oral Proficiency Language A −0.148 0.106 −0.138 = .165

Literacy Language A −0.033 0.130 −0.026 = .802
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Indeed, this is the hypothesis tested in Mor et al. (2015), Bialystok et al. (2016), and
Sorge et al. (2017), although, as noted in the introduction, there are many complex-
ities surrounding executive function conception, definition, and measurement.
More research needs to be carried out to arrive at clearer understanding of the
cognitive abilities used and affected in ADHD and also in bilingualism. Likewise,
larger scale studies using as many dimensions as possible need to be carried out
involving bilingual and minority populations, to tease apart cultural factors from
cognitive ones.

With reference to RQ2, it was surprising that association between bilingual abil-
ity (a continuous measure) and lower levels of ADHD-related behavior did not
reach significance. Similarly surprising were the results for aspects of bilingualism
(RQ3), where no association was found between any of these and level of ADHD-
related behavior. It is possible that this was because bilinguals in our sample were
dominant in English. Overall, there might have been not enough variation in the
bilingual sample in degree of bilingualism to detect significant association with lev-
els of ADHD-related behavior. It is also possible that our measures of bilingual pro-
ficiencies and usage were not sensitive or detailed enough. For language A, we used a
1-5 Likert scale (for each of speaking, understanding, reading, and writing). For
usage, we asked only about conversations between caregiver and child and not
between the child and any other relative. We also did not ask about clubs, classes,
media interaction, etc., in languages other than English, which could have impacted
the results. Our scales for oral proficiency and usage were only about communica-
tion in general. Perhaps had we used more detailed and sensitive measures, on par
with the SLC in English (CCC2), which asked 28 questions covering speech, syntax,
semantics, and coherence, we would have obtained a more fine-grained idea of lan-
guage A, and values for specific aspects of skills in language A more closely related to
ADHD-related behavior. It could be proposed that collecting similarly detailed and
isolated structural language skill in language A might reveal a similar effect for that
language on levels of ADHD-related behavior. However, a second explanation is also
available. It might be that the experience of having to use more than one language in
and of itself suffices to bring about the effects obtained in this study. That is, there is
something categorically different between monolingual and bilingual development
not related to level of bilingual experience, but to the binary experience of using more
than one language. It was found, for example, that among 4- to 6-year-olds, children
regularly exposed to multilingual environments were significantly better at taking the
perspective of the other individual than monolingual children; in addition, making
significantly less egocentric choices than monolinguals (Fan et al., 2015).

Our result regarding structural language skill is important as it extends findings in
the literature regarding associations between language skill and ADHD-related behav-
ior, as cited in the introduction; supporting both that language difficulties may be an
indication of attention difficulties and that language difficulties should be considered
when devising and implementing intervention strategies. Further, language difficulties
and ADHD-related behavior are often discussed in terms of difficulties with pragmat-
ics or discourse. The clear association between structural language skill and levels of
ADHD-related behavior at different levels of analysis in the present study provides
further evidence that these difficulties extend to structural aspects in language use
and is evident even at low levels of ADHD-related behavior.
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Aside from those already mentioned, there are other factors to consider when
interpreting our results. First, whereas there were children who were at-risk, assessed,
or diagnosed with ADHD, these were few. One explanation for this could be the high
levels of SES in the sample. While all levels were represented, the mean was at 10 out
of a total score of 14. Many studies have reported associations between low SES and
ADHD (Rowland et al., 2018; Russell et al., 2015, 2016). Notably, SES for bilinguals
was significantly higher than for monolinguals, which suggests our bilingual sample
may not be representative of the general population. It might also be that parents of
bilingual children were hesitant to take part in the study. Looking back at difficulties
reported for participants, there is an imbalance with many more monolingual chil-
dren reported as having them than bilingual children. Differences in the way children
are brought up across different cultures, or fears about possible additional difficulties,
might have played a role how behaviors were reported. Finally, while the SSIS-RS, as a
sensitive instrument, may have the advantage of detecting all individuals whose
behavior relate to ADHD, it may also detect individuals whose behavior might
not. Therefore, it cannot be ruled out that some children whose behaviors do not ulti-
mately relate to ADHD have been included in the analysis.

In conclusion, the present study investigated associations between bilingualism
and levels of ADHD-related behavior in a community sample of primary school
children. It was found that there was a small but significant association between
bilingualism as a category and lower levels of ADHD-related behavior. There
was also a small effect for bilingualism as a continuous measure; however, this
did not quite reach significance. We also found that higher structural language skill
was significantly associated with lower levels of ADHD-related behavior both in the
whole sample and in the bilingual sample. These results support previous findings
that bilingualism does not further burden the child who may exhibit ADHD-related
behavior, and that even at low levels of ADHD-related behavior, there are associ-
ations with language skills. In addition, the results suggest that investigations at the
self-regulatory level could add value to research into ADHD and bilingualism.
It adds to the nascent literature in this area, which nevertheless is important for
scientific understanding, the individuals involved, and society at large.

Acknowledgments. The authors would like to thank the parents, children, and schools who participated in
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