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Comparing Pragmatic Abilities Across Multiple Languages in Adults

with ADHD: Insights from a self-report questionnaire

Attention-Deficit/Hyperactivity Disorder (ADHD) is associated with pragmatic language
impairments in children, but less is known about the communicative abilities of adults
with ADHD, especially when using a second or third language.

In this study, we developed a questionnaire to collect self-report measures of a set of
pragmatic skills in a person’s first, second and third language, comparing adults with and
without an ADHD diagnosis. One hundred seventy-nine multilingual adults with (N=91)
and without ADHD (N=88) completed the survey. As predicted, adults with ADHD
reported more pragmatic difficulties than the control group. More specifically, people
with ADHD showed pronounced impairments in regulating their behavior in spoken
interactions in the form of excessive talking, frequently interrupting others, and speaking
without thinking first. Notably, these types of hyperactive and impulsive behaviors were
significantly reduced when people with ADHD communicated in a second or third
language. For pragmatic difficulties related to inattention such as concentrating on a
conversation, both groups tended to be more inattentive in their third language compared
to their first and second language. The understanding of non-literal language was only
affected by ADHD in the first language and was generally more taxing in a language with
lower proficiency levels.

Our study contributes to a more nuanced understanding of how ADHD affects different
kinds of communicative abilities in multilingual adults. It also has implications for
clinical practice, highlighting the importance of assessing symptoms of inattention,
hyperactivity, and impulsivity in a person’s dominant language.

Keywords: ADHD, Pragmatics, Multilingualism, Inattention, Hyperactivity,

Impulsivity, Non-literal language.



Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) often leads to communicative
challenges. In fact, during diagnostic interviews, examples from language and
communication are used to illustrate symptoms of inattention, hyperactivity, and
impulsivity. The commonly used “Diagnostic Interview for ADHD in adults” (DIVA-5,
Kooij et al., 2019) for instance, lists frequent topic shifts or difficulties focusing on a
conversation as indicative of inattention symptoms, and a tendency to talk too much or
frequently interrupting others as examples of hyperactivity/impulsivity symptoms. These
kinds of communicative behaviors can severely disrupt the establishment and
maintenance of social relationships (Kok et al., 2016; Strine et al., 2006).

However, an important aspect of communication difficulties linked with ADHD
has been underexplored in prior research: multilingualism. Like the global population at
large, a significant proportion of individuals with ADHD are multilingual speakers, using
different languages to communicate in different contexts. To our knowledge, it is
currently unclear whether communication skills are equally affected by ADHD across all
languages of an individual. Potential differences in how pragmatic difficulties manifest
in different languages of a multilingual speaker could have important clinical
implications. There is evidence that immigrants tend to have a lower prevalence of ADHD
compared to the majority population (e.g., Hansen et al., 2023; Schmengler et al., 2021;
Slobodin & Masalha, 2020, but see also Lehti et al., 2016). The discussion on why this is
the case often centers around factors such as genetic predisposition, differences in pre-
and postnatal environment, use of health services as well as cultural factors. However,
importantly, many immigrants also have a different mother tongue and are second
language speakers of the majority language in which they are assessed. Since the
assessment of ADHD is heavily based on interviews with the clients and their family
members, the diagnostic process could be affected by lower levels of language
proficiency as well as the presence of an interpreter. Another relevant factor, which has
not been assessed yet is whether communication-related symptoms of inattention,
hyperactivity and impulsivity can be equally well detected in a person’s second language
than in their first language. In this study, we present first findings of a newly developed
questionnaire, assessing the presence of communicative ADHD-related symptoms across
multiple languages of an individual.

Pragmatic abilities in ADHD

ADHD can have negative effects on many aspects of a person’s life, from their physical
and mental health to educational achievements and quality of life (cf. Faraone et al.,
2021). ADHD also considerably affects the domains of language and communication,
including expressive and receptive language skills, but crucially also pragmatic skills
(Carruthers et al., 2021; Green et al., 2014; Korrel et al., 2017). Pragmatic abilities refer
to the capacity to use language appropriately in different social settings (e.g., at work or
home) and with different groups of people (e.g., friends, colleagues, strangers). These
may manifest as conversational turn-taking abilities, i.e., switching smoothly between
speaker and listener roles while maintaining the flow and coherence of a conversation (cf.



Sacks et al., 1978). Another set of pragmatic skills is related to understanding what a
speaker intends to convey with non-literal uses of language (cf. Grice, 1989). This is for
instance required when interpreting ironical utterances (e.g., “Interesting talk!” after
attending a boring lecture), metaphors (e.g., “John is a lion” meaning John is very strong),
or indirect requests (e.g., “It is cold” to ask someone to close the window).

A recent systematic review summarizing the results of 34 studies reporting on
2845 children concludes that children with ADHD are more likely to exhibit pragmatic
communication difficulties than their typically developing peers (Carruthers et al., 2021).
Pragmatic difficulties prevailed even when controlling for general language abilities,
indicating that pragmatic abilities might be disproportionally affected in ADHD
(Hawkins et al., 2016; Staikova et al., 2013). Examples of impaired conversation skills
include inappropriate initiations, excessive talking, interrupting others, and lack of
coherence (Green et al., 2014). Concerning narrative performance, children with ADHD
were found to produce less coherent narratives than typically developing children, more
likely omitting significant events, and including more ambiguous referential expressions
(e.g., Kuijper et al., 2015; Papaeliou et al., 2015). Furthermore, children with ADHD also
seem to have difficulties with understanding certain types of non-literal language uses,
including irony (Caillies et al., 2014; Ludlow et al., 2017) and metaphors (Adachi et al.,
2004). Interestingly, there is evidence that children with ADHD are explicitly aware of
pragmatic rules, but that symptoms of inattention, hyperactivity and impulsivity might
interfere with their application in social contexts (Bignell & Cain, 2007; Kim & Kaiser,
2000).

While much is known about pragmatic impairments in children and adolescents
with ADHD, research on pragmatic abilities in adults with ADHD is still scarce. We know
that adults with ADHD tend to experience more communication difficulties with their
partners, especially in taxing situations (Wymbs, 2021). Furthermore, adults with ADHD
show more speech disfluencies (Engelhardt et al., 2010) and produce more
ungrammatical sequences (Engelhardt et al., 2009), potentially because they start
speaking before speech planning has been completed. In the comprehension of metaphors
and referential expressions, adults with  ADHD manage to arrive at the correct
interpretation but seem to do so in a less efficient manner than neurotypical adults (Nilsen
et al., 2013; Segal et al., 2015). This hints at the presence of different pathways to
achieving the same communicative outcomes. Despite some research in this area, we still
lack an in-depth understanding of how symptoms of inattention, hyperactivity and
impulsivity affect different aspects of communication. Considering that approximately
2.5 percent of adults are diagnosed with ADHD (Faraone et al., 2021), a better
understanding of the communicative abilities of adults with ADHD will improve our
knowledge of the developmental trajectory of this common neurodevelopmental disorder
and lay the foundation for targeted training and intervention programs for adults.

ADHD and second language learning

Even though ADHD often co-occurs with learning disabilities (DuPaul & Volpe, 2009)
and is related to poorer academic performance (e.g., Daley & Birchwood, 2010),
individuals with ADHD do not inherently lack the capacity to acquire new skills such as



learning additional languages. In a series of studies, Sparks and colleagues (Sparks et al.,
2004, 2005, 2008) found that students with ADHD did not show deficits in language and
literacy skills in their first language and successfully passed courses on learning a foreign
language. Another study suggests that young bilingual adults with ADHD even have a
bigger vocabulary size than their bilingual peers without ADHD (Brouillard & Byers-
Heinlein, 2023). This research indicates that individuals with ADHD do not necessarily
have a disadvantage in language learning, but they might need to use different learning
strategies to achieve the same outcome (Katdonek-Crnjakovi¢, 2021; Paling, 2020).
Furthermore, the evidence to date suggests that for individuals with ADHD learning
additional languages does not negatively impact cognitive performance or ADHD-related
symptoms (Koder et al. 2022).

To our knowledge, there is currently no research on whether individuals with
ADHD also struggle with pragmatics in their second language. However, there has been
a substantial amount of research on pragmatic abilities in a second language more
generally (cf. e.g., Taguchi, 2019). Pragmatic knowledge in adult second language
learners builds on the pragmatic system of the first language and improves with increasing
language proficiency (e.g., Taguchi, 2011). Second language learners are for instance
slower and less accurate in processing verbal irony, but only with lower levels of language
proficiency (e.g., Ellis et al., 2021; Shively et al., 2008). In speech production, cognitive
control mechanisms are arguably needed to suppress activation of other languages,
especially the more dominant ones (Bialystok, 2017; Green & Abutalebi, 2013). This
could be especially challenging for individuals with ADHD who have a higher likelihood
of attentional control deficits (Hervey et al., 2004), potentially affecting aspects of their
pragmatic performance. As far as we are aware, there are no studies comparing pragmatic
abilities of individuals with ADHD in their first and second language(s).

Current study

The main goal of the present study is to investigate pragmatic abilities in adults with
ADHD, across multiple languages, using a newly developed self-report questionnaire.
We address the following research questions:

(1) Do adults with ADHD show impairments with specific pragmatic skills,
compared to a control group of adults without ADHD? And if so, what kinds of
pragmatic skills are affected?

(2) Are pragmatic difficulties comparable if a person with ADHD communicates in
their first language compared to a second or third language?

Our exploratory study will give new insights into whether the widely attested
pragmatic impairments in children with ADHD prevail into adulthood, and if so, what
specific areas of communication are particularly affected. Furthermore, it will improve
our understanding of how pragmatic difficulties related to inattention, hyperactivity, and
impulsivity manifest in a second and third language, in which speakers have lower levels
of language proficiency. Our results will also have clinical implications as immigrants
are often assessed in a non-native language.



Methods
Materials

We developed a questionnaire to assess pragmatic difficulties across multiple languages.
The survey was implemented using a web-based tool for data collection from the
University of [blinded for peer review] and could be answered in Norwegian or English.
No person-identifying information about the participants was collected, which is why an
application to the Norwegian Agency for Shared Services in Education and Research
“Sikt” was not required. The questionnaire took participants approximately 10-15
minutes to complete.

The questionnaire consists of three sections. The first section collects background
information such as age, gender, country of residence and education level. For
participants with ADHD, the section also includes a question asking at what age they
received an official ADHD diagnosis. The second section gathers information regarding
the language background of participants, while the third and main section involves
participants rating statements about pragmatic difficulties in their first, second and
potentially third language. The complete survey is accessible in the Appendix, and the
corresponding data can be found at
https://osf.io/zn9tb/view only=791144ee7b2d49c8b26c451e1b06dffe. In the following,
we will describe sections 2 and 3 in more detail.

Language profile

To assess the language background of the participants, we used several questions from
the Bilingual Language Profile (BLP) (Birdsong et al., 2012). The BLP is a self-report
questionnaire designed to construct a comprehensive bilingual profile and has been tested
for validity (Solis-Barroso & Stefanich, 2019) and reliability (Olson, 2023). We asked
participants to list up to three languages in which they are proficient (including their
native language(s)), presenting them in order of competence. For each language, we asked
a total of 10 questions selected from the BLP tapping into participants’ language history,
language use, and language proficiency. The language proficiency ratings followed the
BLP scoring system with a scale from 0 (“not very well”) to 6 (“very well”). For the
Norwegian version of the questionnaire, the selected questions from the BLP were
translated from English to Norwegian and the translation was checked by two native
speakers.

Rating of pragmatic difficulties

In section 3 of the questionnaire, participants needed to assess whether they had
difficulties with 18 different pragmatic skills, using a 7-point scale from “strongly agree”
to “strongly disagree”. Participants rated the same 18 statements for their first, second
and potentially third language. Fifteen of these statements were taken from the
“Diagnostic Interview for ADHD in adults” (DIVA-5, Kooij et al., 2019), which is
available in English and Norwegian. The DIVA-5 is a frequently used diagnostic
interview guide for assessing ADHD in adults, exhibiting high validity (e.g., Pettersson
et al., 2018). It contains 18 questions about the core symptoms of ADHD, based on the
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classification in DSM-5 (American Psychiatric Association, 2013). Under each question,
there are several examples of possible answers listed, based on common descriptions
provided by adult patients in clinical practice. We selected examples that dealt with a
broad range of pragmatic communication skills. This resulted in 15 statements, of which
6 were from the inattention section of the DIVA-5 and 9 from the
hyperactivity/impulsivity section. In addition, we included 3 questions on non-literal
language, tapping into participants’ understanding of irony, jokes, and metaphors. Two
open-ended questions at the end of the questionnaire tapped into participants’ own
experiences on how ADHD has affected their learning and use of additional languages.
This qualitative data is reported in Koder, Rummelhoff & Garraffa (under review).

Participants

A total of 181 adults residing in Norway participated in the study. The inclusion criteria
for participating were 1) being 18 years of age or older, and 2) speaking two or more
languages. All participants were sent to a starting page, where they could choose the
language of the questionnaire (English or Norwegian), and if they had officially been
diagnosed with ADHD, and then being sent directly to one of four versions of the
questionnaire. Two participants with ADHD were excluded, as the pattern of their
answers (giving same response to all questions in the second half of the questionnaire)
suggested that they had given random responses. Ultimately, there were 91 participants
in the ADHD group, and 88 participants in the control group. Of those 179 participants,
147 filled in the questionnaire in Norwegian and 32 in English. Participants with ADHD
were recruited via an article on ADHD and multilingualism published in URO (Kdder &
Rummelhoff, 2023), the members’ magazine for the Norwegian ADHD association. In
addition, a link to the survey was shared in different Norwegian social media groups,
targeting people with and without ADHD. The survey was open for several months in
2023 and took participants about 10-15 minutes to complete. Participation in the study
was voluntary and anonymous.

Gender

Non-binary (5)
Prefer not to say (1)

ADHD Control
N=91 N=88

Age (in years) Mean: 34.1 Mean: 29.0
Range: 18-61 Range: 18-63
Male (20) Male (20)
Female (65) Female (67)

Non-binary (0)
Prefer not to say (1)

Primary school (6)
Secondary school (24)

Primary school (0)
Secondary school (20)

Level of Education Bachelor’s degree (37) Bachelor’s degree (32)
Master’s degree (23) Master’s degree (30)
PhD (1) PhD (6)

Age of ADHD Mean: 29

Diagnosis Range: 7-57




| (in years) |
Table 1. Background information of study participants.

Table 1 provides an overview of the participant characteristics in the ADHD group
and a control group consisting of people who indicated that they had no official ADHD
diagnosis. For both groups (with and without ADHD) we did not register whether
individuals had additional disorders such as autism spectrum disorder or dyslexia. Both
groups are comparable in their distribution of gender, level of education, and age range.
Note that in both groups female respondents are overrepresented. Individuals with ADHD
were mostly diagnosed as adults (mean age of diagnosis: 29 years).

Table 2 contains information about the proficiency in participants’ first (L1),
second (L2) and third language (L3) if applicable, divided by language modality
(speaking, understanding, and reading) and group (ADHD, Control). Not all participants
reported speaking a third language (ADHD: 66, Control: 72). In the ADHD group, 66
respondents listed Norwegian as their L1, and 15 listed Norwegian as their L2. In the
control group, 57 respondents listed Norwegian as their L1, and 9 listed it as their L2. For
participants who did not report Norwegian or English as their L1, and thus filling out the
questionnaire in their L2 or L3, all participants reported good overall proficiency (score
of 4 or above out of 6) in the language of the questionnaire.

BLP L1 L2 L3

(score 1-6) Means (SD) | Means (SD) | Means (SD)

Speaking ADHD 5.83 (0.58) |5.09 (1.06) 3.51 (1.66)

Control 5.97 (0.95) |5.02(0.95) 3.63 (1.41)

| Understanding | ADHD 5.89 (0.50) [5.57(0.79) |4.30(1.52)

Control 5.97 (0.14) [5.45(0.85) |4.26 (1.50)

| Reading | ADHD 5.78 (0.74) |5.38(1.04) |4.12(1.63)

Control 5.95(0.25) |[5.28(1.09) 4.23 (1.46)

N ADHD 5.83(0.61) |[5.35(0.98) |3.97 (1.63)

| overall proficiency | Control 5.96 (0.19) |5.25(0.98) | 4.04 (148)

Table 2. Language proficiency in a first (L1), second (L2) and third (L3) language,
divided by group (ADHD, Control) and modality (speaking, understanding, reading).

The rating of language proficiency was done on a parametric scale (0-6). To check
if there were significant differences in reported proficiency between participants with and
without ADHD, we conducted t-tests (with Bonferroni corrections) of the overall
proficiency scores, a composite of the speaking, understanding, and reading scores. As
expected, we found a significant decrease in proficiency from L1 to L2 to L3 for both
groups (p < .001), which confirms that participants listed their languages in order of
competence, as instructed. While proficiency in L2 and L3 did not differ between the
ADHD group and the control group, there was a significant difference in reported
proficiency in L1, with participants with ADHD indicating lower proficiency levels than
the control group (p=0.005). This potentially reflects self-awareness of the
communicative deficits faced by adults with ADHD (cf. Paling, 2020).



Results

Overview of communicative difficulties

Table 3 shows participants’ ratings (from “strongly agree” to “strongly disagree”) of 18
statements tapping into communicative difficulties related to (a) inattention, (b)
hyperactivity/impulsivity, and (c) non-literal language. To be able to compare the ratings
between different groups of participants (ADHD and Control) and participants’ different
languages (L1, L2, L3), we converted the Likert-scale ratings into numeric values from 1
to 7 and calculated means and standard deviations. A rating of 4 means that a participant
neither agreed nor disagreed with a certain statement, while ratings below 4 indicate that
a participant agreed with a statement, meaning that they have difficulties with this specific
aspect of communication. Statements with ratings above 4 on the other hand, indicate that

participants did not experience a specific communicative difficulty.

Statement Statement ADHD Control group
type Means (SD) Means (SD)

L1 L2 L3 L1 L2 L3

(n=91) [ (n=91) | (n=66) | (n=88) | (n=88) | (n=72)
1. 1 do not read Inattention 3.94 4.01 3.90 4.39 4.85 4.85
instructions carefully (204) [(187) | (199 |87 [(173) (192
2. 1 do not like Inattention 5.52 5.04 3.89 6.68 5.50 4.32
reading due to mental (2.95) |[(1.99) |(2.01) |(0.92) | (1.53) | (2.19)
effort
3. I have difficulty Inattention 4.87 471 3.90 6.86 5.63 4.46
concentrating on a (1.90) |(1.88) |(1.80) | (0.51) | (1.46) | (2.08)
conversation
4. | often change the Inattention 3.42 4.09 4.43 5.14 5.42 5.18
subject of the (1.83) | (1.71) | (1.61) | (192) | (1.39) | (143
conversation
5. I easily get Inattention 2.35* | 251* | 3.47 2.43* | 3.08* 3.86
distracted by the (1.62) | (1.54) | (1.93) | (2.01) | (1.99) | (193
conversations of
others
6. | have difficulty in | Inattention 4.53 4.45 3.6 6.53 5.75 4.48
filtering and/or (12.94) | (1.81) |(1.73) |(0.97) | (1.23) | (1.96)
selecting
information
7. | talk during Hyperactivity/ | 4.03 414 4.64 5.59 5.48 5.32
activities when this is | Impulsivity (1.79) | (1.72) | (1.69) | (1.51) | (1.36) | (1.47)
not appropriate
8. | have difficulty in | Hyperactivity/ | 4.53 4.82 5.10 6.18 5.71 5.76
speaking softly Impulsivity (1.97) [(1.80) | (1.63) |(1.42) | (145 | (149
9. | have a tendency Hyperactivity/ | 3.09* | 3.83 4.87 443 5.15 5.66
to talk too much Impulsivity (1.84) [(1.83) | (1.78) |(1.87) |(1.68) | (1.50)
10. 1 do not give Hyperactivity | 4.31 4.50 5.24 5.84 5.93 6.20
others room to /Impulsivity (1.80) | (1.63) | (1.56) | (1.29) | (1.28) | (1.23)
interject during a
conversation
11. I need a lot of Hyperactivity/ | 3.93 3.85 3.95 5.65 4.83 4.20
words to say Impulsivity 2.97) | (1.74) |(1.72) | (1.52) | (1.65) | (1.77)
something
12. | have difficulty Hyperactivity/ | 3.13* | 3.86 4.76 5.68 5.69 6.13
waiting my turn Impulsivity (1.67) | (L.72) [ (171) | (158 | (134 [ (120




during

conversations

13. I interrupt others | Hyperactivity/ | 2.84* | 3.59 4.72 4.94 5.49 6.01
frequently Impulsivity (1.52) |(1.83) | (1.70) | (1.76) | (1.59) | (1.31)
14. 1 give people Hyperactivity/ | 2.47* | 3.67 4.47 4.65 5.28 5.68
answers before they Impulsivity (1.43) |(1.85) |(1.86) | (1.85) | (1.63) | (1.50)
have finished

speaking

15. | say things Hyperactivity/ | 2.64* | 3.60 4.53 3.44 4.56 541
without thinking first | Impulsivity (1.40) [ (.75 (@181 |[(1.79 | (173) |(159
16. | have difficulties | Non-literal 5.26 5.09 3.86 6.57 531 3.99
understanding irony language (1.81) | (2.71) |(192) | (0.78) | (1.65) | (2.05)
or sarcasm

17. 1 have difficulties | Non-literal 5.56 5.03 3.84 6.55 5.20 3.89
understanding jokes language (1.62) [(1.71) | (1.90) |(0.84) | (1.67) | (2.03
18. | have difficulties | Non-literal 5.65 4.85 3.80 6.60 5.21 3.72
understanding language (1.72) |(1.80) |(1.92) |(0.72) | (1.72) | (2.06)
metaphors

Table 3. Means and SD for 7-point Likert-scale ratings of 18 statements concerning
communicative difficulties, divided by group (ADHD, Control) and languages (L1, L2,
L3). Marked in bold* are values significantly lower than 4 (“neither agree nor disagree”).

To identify communicative difficulties in different groups of participants and
different languages, we examined all mean scores below 4 (n=32) to determine their
statistical significance compared to the neutral point (“neither agree nor disagree”). To
analyze this ordinal data, we used a non-parametric one-sample Wilcoxon signed rank
test in R (version 4.3.1) and adjusted the p-values for multiple comparisons using
Bonferroni corrections. The significant differences are marked in bold in Table 3.

For communicative difficulties related to inattention, only statement 5 (“I easily
get distracted by the conversations of others “) was significant in adults with ADHD, in
both their first and second language. However, results showed that also neurotypical
adults tend to get easily distracted by other people’s conversation in their first and second
language. For communicative difficulties linked to hyperactivity or impulsivity,
participants with ADHD reported significant difficulties with five pragmatic skills:
talking too much, difficulty waiting one’s turn, interrupting others frequently, giving
people answers before they have finished speaking, and speaking before thinking.
Importantly, these skills were only impaired in participants with ADHD and not the
neurotypical control group. Furthermore, these difficulties were only significant in the
first, but not the second or third language. On average, the understanding of irony, jokes
and metaphor was not significantly impaired in the ADHD or control group, even though
some individuals indicated difficulties with non-literal language.

Effects of ADHD and language

To investigate how Group (ADHD, Control) and Language (L1, L2, L3) influence
participants’ ratings of communicative difficulties, we analyzed the data with Cumulative
Link Mixed Models for ordinal data in R (version 4.3.1). As effects might be different for
communicative abilities related to (a) inattention, (b) hyperactivity/impulsivity, and (c)
nonliteral language comprehension, we built three separate models, each including as
fixed effects Group, Language and their interaction, and random intercepts for items and



random intercepts and slopes per Language for participants. Note that the model for
nonliteral language comprehension includes only random intercepts for items and
participants as it failed to converge with random slopes. All models were significantly
better than the null models, excluding the fixed effects or their interaction. Post hoc
comparisons with the “Ismeans” function (Tukey contrasts) were performed to determine
which contrasts were significant.

For the inattention statements (Table 3, statements 1-6,), participants with ADHD
reported more communicative difficulties than neurotypical participants across all three
languages, inthe L1 (6 =-1.54, SE = 0.19, z = -8.28, p <.0001), L2 (# =-0.89, SE = 0.17,
z =-5.19, p <.0001), and L3 (4 = -0.70, SE = 0.21, z = -3.37, p = .01). For participants
with ADHD, the ratings were not modulated by language (L1, L2, L3). By contrast,
neurotypical participants reported to be more inattentive in communication in their L2
compared to their L1 (4 = -0.65, SE = 0.13, z = -4.89, p <.0001), and their L3 compared
to their L2 (f =-0.52, SE =0.14, z = -3.62, p =.004) and L1 (f# =-1.17,SE=0.18,z = -
6.36, p <.0001).

For the statements concerning hyperactivity and impulsivity in communication
(statements 7-15, Table 3), participants with ADHD also had generally lower ratings than
control participants. This was the case across all languages, the L1 (5 =-2.66, SE = 0.28,
z=-9.39, p<.0001), L2 (B =-1.95, SE =0.29, z = -6.77, p <.0001), and L3 (5 = -1.39,
SE =0.33, z =-4.28, p =.0003). For the group with ADHD, ratings were higher in the L2
compared to the L1 (# = 0.90, SE = 0.16, z = 5.80, p <.0001) and L3 compared to both
L1 (f=1.98, SE=0.23,z=28.48, p<.0001) and L2 (# = 1.08, SE = 0.19,z=5.71, p
<.0001), meaning that participants with ADHD rated themselves as being less hyperactive
and impulsive in conversations conducted in their second and third language. The
neurotypical control group showed a similar tendency, but only the difference between
the L1 and L3 was significant (4 = 0.71, SE = 0.23, z = 3.07, p <.0001).

For the statements concerning non-literal language comprehension (statements
16-18, Table 3), participants with ADHD indicated a lower understanding than
neurotypical participants only for the L1 (# = -2.30, SE = 0.38, z = -6.14, p <.0001), but
not the L2 or L3. Within the group of people with ADHD, non-literal language
understanding was rated as higher in the L1 than the L2 (4 = 1.00, SE =0.17,z =5.99, p
<.0001) and L3 (5 = 2.50, SE = 0.20, z = 12.74, p <.0001), and higher in the L2 than the
L3 (6 = 1.50, SE =0.19, z = 8.11, p <.0001). This is similar to the control group whose
non-literal language comprehension also decreased from the L1 to the L3.

Discussion
With a newly developed questionnaire, we assessed difficulties with pragmatic
communication skills in adults with and without an ADHD diagnosis. Participants had to
indicate their agreement with 18 statements on a 7-point scale for each of their (up to
three) languages. Being the first study on this topic, our study is exploratory rather than
confirmatory in nature.

We found that people with ADHD assessed themselves generally as having more
difficulties in communication than a control group of adults who did not have an ADHD
diagnosis. Adults with ADHD scored lower on all three types of pragmatic skills:



communicative abilities related to (a) inattention, (b) hyperactivity and impulsivity, and
(c) non-literal language understanding. This is in line with previous research showing that
ADHD has negative effects on a wide range of pragmatic abilities (Carruthers et al., 2021;
Green et al., 2014). The strongest pragmatic difficulties were reported for turn-taking
abilities, where hyperactivity and impulsivity symptoms seem to impede successful
communicative exchanges with others. Adults with ADHD report for instance that they
talk excessively, interrupt others frequently, and speak without thinking first — all
potential indicators that they struggle with effectively controlling and coordinating their
communicative behavior in relation to both their conversation partner and the topic at
hand. This confirms that impairments in conversational abilities attested in children with
ADHD (cf. Carruthers et al., 2021; Green et al., 2014) are to some extent also present in
adults. As communication plays a pivotal role in building and sustaining social
relationships, deviating from conversational norms can have negative social
consequences. Other areas of pragmatics such as understanding non-literal language
(irony, metaphor, jokes) do not seem to pose difficulties for people with ADHD on a
group level, even though ratings in the L1 were significantly lower than those of the
control group. This is in line with previous research suggesting that impairments in
inferring non-literal meanings are only mild (Caillies et al., 2014; Segal et al., 2015).
Based on our results, it appears that pragmatic challenges in adults with ADHD are more
pronounced in speech production than speech comprehension. However, to tap into
differences in language comprehension, fine-grained measures such as eye-tracking
might be needed to capture differences in on-line processing between adults with and
without ADHD (see e.g., Kéder & Falkum, 2021).

In this study we compared ratings of pragmatic difficulties in individuals’ first,
second, and potentially third language, ordered by language competence. We found that
impairments in communication related to hyperactivity and impulsivity tended to
decrease from the L1 to the L3, particularly for the ADHD group. This means that people
with ADHD seem to interrupt others less frequently and limit excessive talking when
speaking their second language. The gradual decrease in symptom severity between the
L1, L2 and L3 suggests that this effect could be caused by a decrease in language
proficiency. With lower levels of language proficiency, speech production processes
become less automatized and therefore slower and more effortful (Gollan et al., 2008).
Note that we also found significant differences in communicative impulsivity and
hyperactivity symptoms when comparing speakers with ADHD in their first and second
language, even though the sample consisted of very advanced L2 speakers. This raises
the question whether speaking a second language by itself might recruit attentional
control mechanisms (cf. e.g., Bialystok & Craik, 2022; Green & Abutalebi, 2013).
Numerous studies support the existence of a "foreign language effect,” indicating that
using a foreign language significantly impacts moral judgments and decision-making,
possibly due to increased psychological distance and enhanced cognitive control (Circi et
al., 2021; Costa et al., 2014; Keysar et al., 2012). In our case, utilizing a second language
could potentially foster more regulated and less impulsive behaviors in interactions,
particularly beneficial for individuals with ADHD. However, at this point our findings
from a self-report measure need to be taken with caution. Future studies using



observational and experimental methods are needed to confirm whether
hyperactive/impulsive behaviors are indeed less frequent when a person with ADHD
speaks in their second or third language compared to their first language, and whether
this effect is modulated by language proficiency, frequency of use, and the contexts of
language use. In addition, it would be interesting to compare para- and nonverbal
behavior across languages in adults with and without ADHD.

For communicative difficulties related to inattention, we found the opposite
effect. All participants tended to be more inattentive in their L3 compared to their L1 and
L2. For instance, reading and concentrating on a conversation was rated as more effortful
in a third than the first language. A similar result was obtained for irony, metaphor, and
jokes, which are generally harder to process in a language, participants are less proficient
in (cf. Ellis et al., 2021; Shively et al., 2008). We suggest that processing linguistic input
in a language speakers have lower competence in requires allocating additional
attentional resources, which might in turn be lacking for other tasks. This could result in
seemingly increased inattention symptoms when interacting in a second or third language,
for both individuals with and without ADHD.

Clinical implications

Our research has important implications for clinical practice. There is a world-wide trend
that people with an immigration background tend to be at risk of being under-diagnosed
for ADHD (e.g., Hansen et al., 2023; Schmengler et al., 2021; Slobodin & Masalha, 2020,
but see also Lehti et al., 2016). While this could be the result of multiple factors, from
genetic predisposition to knowledge of the healthcare system, limited attention has so far
been given to language-related factors. A client with an immigration background might
get assessed and interviewed in the majority language, which might not be their first
language. What impact this has on the validity of the assessment of a multilingual speaker
is unclear. The findings from our study indicate that communicative symptoms of
hyperactivity and impulsivity are most strongly pronounced in a person’s first language,
i.e., the language they have the highest competence in. Conducting diagnostic interviews
and tests in a person’s second or third language might therefore mask communicative
hyperactivity and impulsivity symptoms, increasing the risk of underdiagnosing ADHD
in multilingual speakers who are not evaluated in their dominant language. Further
research is necessary to determine whether the current tools for assessing ADHD are
equally valid for multilingual speakers.

Limitations

It is important to acknowledge and address several limitations of the current study. First,
the results of this study are based on a self-rating questionnaire, which always entails the
risk of a potential self-report bias. Previous research indicates that self-ratings tend to be
less reliable in people with ADHD, mainly due to the tendency that people with ADHD
underestimate their own impairment (Butzbach et al., 2021; Manor et al., 2012). Also,
there is evidence that children with ADHD generally rate their own competence higher
than children without ADHD, called the positive illusionary bias (see for example Crisci
et al., 2022). However, there is less evidence that this also applies to adults with ADHD



(Abu-Ramadan et. al, 2023), and to our knowledge no indication that this extends to the
self-rating of language skills. Nevertheless, we cannot exclude the possibility that
individuals with ADHD in our study exhibit a positive illusionary bias. However, the fact
that individuals with ADHD reported more pragmatic difficulties than the control group
suggests that — despite a potential positive illusionary bias — differences between the
groups are present and potentially even more pronounced than our data indicates.

Another limitation is that the ADHD group in our study consisted of mostly female
respondents, many of whom received their diagnosis in adulthood. Since ADHD is
approximately twice as frequently diagnosed in men than in women (Willcutt, 2012), this
raises the question of how generalizable our findings are to the general population of
adults with ADHD.

As our main goal was to investigate whether using different languages was different
for individuals with and without ADHD, additional measures such as intelligence,
executive functions and memory were not evaluated. In addition, we wanted to make sure
the questionnaire was short and quick to fill in, to avoid individuals with ADHD losing
vigilance or interest and risking them not completing or giving random answers to quickly
finish. Therefore, it is important to note that there might be possible confounding
variables that we did not account for, such as executive function or theory of mind
abilities, that previous studies suggest might have overlapping properties with some
pragmatic abilities (cf. Bosco et al, 2018; Matthews et al., 2018).

Moreover, it is important to note that we did not gather information on ADHD-
related medication usage or the presence of potential co-occurring conditions like autism
spectrum disorder (ASD) or different language disorders, which could potentially
influence the ratings provided by individual participants (Bora & Pantelis, 2016;
Redmond, 2016). Our deliberate choice to include all individuals with an ADHD
diagnosis in our study, regardless of their medication status or comorbidities, was made
in recognition of the well-documented heterogeneity within the ADHD population.
Similarly, some participants in the control group might have disorders other than ADHD
that affect their pragmatic abilities. However, with a substantial sample size of 179
participants, we are confident that the distinctions we observed between groups indeed
represent genuine variations in the communicative experiences of individuals with and
without ADHD.

Conclusion

Pragmatic difficulties associated with ADHD, such as excessive talking or frequent
interruptions, can significantly affect interpersonal relationships. Therefore, it is crucial
to gain insight into the prevalence of these communicative challenges in adulthood across
all languages a person with ADHD speaks. On a group level, we found the strongest
pragmatic impairments in speech production, particularly with respect to inappropriate
turn-taking behavior. Crucially, these issues were most pronounced in a person’s first (or
dominant language) and less so in their second or third language. Future studies could
investigate in more detail how individual differences in the ADHD population, such as
the clinical presentation of ADHD (primarily inattentive, primarily hyperactive-
impulsive, or combined), co-morbidities, executive attention abilities, L2 proficiency and



usage, or gender affect communicative behaviors and outcomes. A more nuanced
understanding of how ADHD affects pragmatic abilities across languages would be an
important basis for improving diagnostic procedures and developing targeted intervention
and training programs for multilingual speakers.
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