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Abstract
Objective: We analyzed adult ADHD symptoms in a cross-cultural context, including investigating the occurrence 
and potential correlates of adult ADHD and psychometric examination of the Adult ADHD Self-Report Scale (ASRS) 
Screener. Method: Our analysis is based on a large-scale research project involving 42 countries (International Sex Survey, 
N=72,627, 57% women, Mage=32.84; SDage=12.57). Results: The ASRS Screener demonstrated good reliability and 
validity, along with partial invariance across different languages, countries, and genders. The occurrence of being at risk 
for adult ADHD was relatively high (21.4% for women, 18.1% for men). The highest scores were obtained in the US, 
Canada, and other English-speaking Western countries, with significantly lower scores among East Asian and non-English-
speaking European countries. Moreover, ADHD symptom severity and occurrence were especially high among gender-
diverse individuals. Significant associations between adult ADHD symptoms and age, mental and sexual health, and 
socioeconomic status were observed. Conclusions: Present results show significant cross-cultural variability in adult 
ADHD occurrence as well as highlight important factors related to adult ADHD. Moreover, the importance of further 
research on adult ADHD in previously understudied populations (non-Western countries) and minority groups (gender-
diverse individuals) is stressed. Lastly, the present analysis is consistent with previous evidence showing low specificity 
of adult ADHD screening instruments and contributes to the current discussion on accurate adult ADHD screening and 
diagnosis. (J. of Att. Dis. 2024; 28(4) 512-530)
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Introduction

Attention deficit/hyperactivity disorder (ADHD) is one of 
the most common childhood psychiatric disorders (e.g., 
Polanczyk & Jensen, 2008), where symptoms have tradi-
tionally been considered to diminish or cease in late adoles-
cence or early adulthood (Hill & Schoener, 1996). Although 
it is now known that impairing levels of symptoms often 
persist into adulthood (Caye et al., 2016; Kooij et al., 2010), 
screening, diagnosis, and treatment of ADHD in adults lag 
behind those in children and require further exploration.

Two central features of ADHD include inattentiveness and 
impulsiveness/hyperactivity which are inconsistent with the 
child’s developmental level (American Psychiatric 
Association [APA], 2013). The abovementioned factors have 
been found to be consistent across cultures for children (e.g., 
Bauermeister et al., 2010), suggesting common genetic and 
neurobiological underpinnings of the disorder, which are at 
least to some degree, not dependent on cultural factors (Meyer, 
2005). At the same time, the basic character of adult ADHD 
across cultures did not undergo similar scrutiny, and previous 
analysis suggests significant cultural variability in its preva-
lence, rate of diagnosis, and treatment (Fayyad et al., 2017;  
Gómez-Benito et al., 2019; Timimi & Taylor, 2004). The pres-
ent study focuses on the subject of adult ADHD screening in a 
cross-cultural context, employing and psychometrically eval-
uating one of the most established measures for adult ADHD 
assessment, the Adult ADHD Self-Report Scale (ASRS) 
Screener (Kessler et al., 2005, 2007).

The ASRS Screener and Adult ADHD 
Assessment

The extended version of the ASRS Screener and its direct pre-
decessor, the ASRS, were developed by the World Health 
Organization (WHO) World Mental Health Initiative as previ-
ously existing measures of adult ADHD failed to address all 
18 Diagnostic and Statistical Manual of Mental Disorders 
(DSM) IV symptoms (Kessler et  al., 2005, 2007). Further 
analysis showed that the same, or even higher, diagnostic pre-
cision of the full 18-item ASRS can be achieved with 6 items, 
creating a unidimensional, shortened version of the full scale 
(i.e., the ASRS Screener). This version of the screener offered 

the best psychometric properties and was characterized by a 
sensitivity of 68.7% and specificity of 99.5%, with a total 
classification accuracy of 97.9% and high internal consistency 
(Kessler et al., 2005, 2007). Moreover, the ASRS Screener has 
demonstrated good test-retest reliability (Matza et al., 2011) 
as well as high sensitivity to identify ADHD in clinical sam-
ples (e.g., for people seeking treatment for substance use dis-
orders; Van De Glind et  al., 2013). Recently, the ASRS 
Screener has been updated to better fit DSM-5 diagnostic cri-
teria for adult ADHD (APA, 2013), although its 6-item length 
remained unchanged (Ustun et al., 2017). In the current cross-
cultural analysis, we are using the original DSM-IV version. 
Initial work on a clinical sample showed that DSM-IV and 
DSM-5 versions achieve almost identical psychometric char-
acteristics in terms of sensitivity, specificity, and positive and 
negative predictive value (Bastiaens & Galus, 2018).

It is worth noting that adult ADHD screening—including 
the ASRS Screener—is limited by several challenges. First, 
positive adult ADHD diagnosis currently requires symptoms 
to be present during childhood, that is, knowledge about recent 
level of symptoms is not sufficient for a diagnosis. Secondly, 
symptoms of ADHD are non-specific and can appear in the 
course of a wide variety of conditions, including anxiety, 
mood, and substance use disorders (e.g., National Collaborating 
Centre for Mental Health UK [NCCMH UK], 2009). Lastly, 
self-report measures are also prone to multiple biases and may 
be manipulated by respondents (Lovett & Harrison, 2021). 
Therefore, clinicians should not rely on self-report alone for 
ADHD assessment, as multiple factors may result in high 
false-positive rates in self-report screening measures.

Available reports show that the rate of clinical diagnosis 
of ADHD in the US and some other Western countries has 
undergone a several-fold increase in the 21st century (e.g., 
McCarthy et al., 2012; Olfson et al., 2013), which is possibly 
facilitated by the limitations of screening tools to assess 
ADHD accurately. However, exaggeration of symptoms by 
individuals to obtain prescription medications (i.e., stimu-
lants to enhance cognitive performance or for recreational 
purposes) or disability accommodations have been linked to 
ADHD overdiagnosis (e.g., Lovett & Harrison, 2021). Given 
these factors, a surge of ADHD diagnoses in the US has been 
termed as an epidemic problem (Paris et al., 2015). On the 
other hand, adults with ADHD often describe experiencing 
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significant concerns in multiple domains that may not be 
adequately appreciated or identified by clinicians (Ginapp 
et al., 2022, 2023). This indicates that further work is needed 
to better understand the disorder and its repercussions.

An important research avenue in adult ADHD research 
lies outside of the so-called “WEIRD” populations (i.e., 
Western, Educated, Industrialized, Rich, and Democratic 
populations) involving groups underrepresented in research 
(e.g., Fayyad et al., 2017; Gómez-Benito et al., 2019). Much 
prior research on adult ADHD has been based on student 
samples (Lovett & Harrison, 2021), which calls for research 
efforts targeting populations including older individuals.

Adult ADHD Prevalence and Cultural Context

The prevalence estimates of adult ADHD assessed with the 
ASRS, as well as other screening tools, differ largely across 
studies depending on the sample’s characteristics, grading 
criteria, and cut-off values (e.g., Song et al., 2021). As direct 
cross-cultural comparisons have been rare in previous stud-
ies, it is challenging to determine whether differences in 
estimates may derive from methodological, sample-related, 
cultural, or other types of differences (Polanczyk et  al., 
2007). One notable multi-country initiative that allowed for 
direct-cross cultural comparisons of the prevalence of 
ADHD in adults is the WHO World Mental Health Surveys 
(Fayyad et al., 2017). The study was based on standardized 
interviews administered face-to-face in respondents’ homes, 
assessing a range of DSM-IV disorders. The study involved 
participants from 20 countries and showed that ADHD 
occurrence was estimated to be the highest in Western high-
income countries like France (7.3%), Northern Ireland 
(6.0%), and the USA (5.2%)—and lower in middle/low-
income countries, for instance Iraq and Romania (both 
0.6%; Fayyad et al., 2017).

Occurrence estimates based on self-report surveys 
employing large-scale national samples range from 2.1 to 
11.4% (Adler et al., 2019, N = 22,397, 2.1%, US sample; 
Kessler et  al., 2006, N = 3,199, 4.4%, US sample; 
Polanczyk et  al., 2010, N = 3,007, 5.8%, representative 
Brazilian sample; Vňuková et al., 2021, N = 1,518, 7.8%, 
Czech sample; Weissenberger et  al., 2018, N = 1,012, 
11.4%, Czech sample). In rare cases, reported adult ADHD 
occurrence in general population convenience samples has 
been higher (20.2%; Panagiotidi et  al., 2019, N = 344; 
mostly British sample). In clinical psychiatric popula-
tions, adult ADHD rates typically exceed 20% (e.g., Syed 
et al., 2010, N = 243). Moreover, early conceptualizations 
suggested that ADHD was more prevalent in males (APA, 
2013). Currently, however, some researchers claim this 
disproportion results from the underestimation of female 
cases arising from bias in sampling, differences in symp-
tomatology or presentation or other factors (Simon et al., 
2009).

Although cross-cultural comparative research on ADHD is 
scarce, findings suggest the existence of cultural differences 
regarding perceptions of ADHD and ADHD-like symptoms 
(e.g., Fayyad et al., 2017; Song et al., 2021). As degrees of sup-
port versus discouragement towards hyperactive or impulsive 
behavior may differ between cultures, perceptions of what 
behavior is considered problematic or disordered may also dif-
fer (e.g., Gómez-Benito et al., 2019; Timimi & Taylor, 2004). 
Thus, quantitative research of ADHD occurrence and treat-
ment-seeking individuals may partially reflect cultural expec-
tations and the influence of cultural environment on behavior 
(Kooij et al., 2010).

Present Study Goals and Adult ADHD Related 
Factors

The goal of the present study was to investigate cross-cultural 
variability in adult ADHD symptoms, by analyzing symptom 
severity, occurrence of scoring at risk for adult ADHD, and 
cross-cultural measurement invariance, reliability, and validity 
of the ASRS Screener across analyzed country samples. 
Attention was given to non-Western countries, in which 
ADHD diagnosis is not as established, and to minority samples 
(e.g., gender-diverse individuals). Investigating cross-cultural 
measurement invariance is essential, as it shows whether the 
analyzed underlying construct and employed instrument have 
the same structure, are interpreted in similar ways, and have 
comparable applicability in different languages, countries, or 
subgroups like gender-based ones (e.g., Davidov et al., 2014).

Next, several factors potentially relevant to adult ADHD 
were analyzed, including age, gender, socioeconomic sta-
tus, and mental, physical, and sexual health. Previous anal-
ysis showed that ADHD symptoms may decline with age 
(e.g., Faraone & Biederman, 2005), be more severe in gen-
der minority individuals (Bretherton et al., 2021; Dawson 
et al., 2017), people affected by socioeconomic disadvan-
tage (Russell et al., 2014), and be associated with increased 
odds of various psychiatric disorders (NCCMH UK, 2009).

Method

Procedure

The International Sex Survey (ISS) is a large, cross-sec-
tional, multi-national study, conducted online in 42 coun-
tries.1 The study design was preregistered (https://osf.io/
uyfra).

Translation.  The original (English) version of test battery 
was translated into 25 other languages, according to guide-
lines of a pre-established translation procedure for cross-
cultural studies (Beaton et  al., 2000). The translation 
procedure is also described in more detail in the previously 
published study protocol (Bőthe et al., 2021).

https://osf.io/uyfra
https://osf.io/uyfra
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Data Collection.  Data for the ISS were collected between 
October 2021 and May 2022 in all collaborating countries. 
Participants who responded to the study advertisements 
completed an anonymous survey on the Qualtrics Research 
Suite, which took approximately 25 to 45 minutes. Detailed 
information regarding data collection was described previ-
ously (Bőthe et al., 2021).

To ensure transparency of data use, all published manu-
scripts and conference presentations which employ data 
gathered as part of the ISS project are available using the 
following links: publications, https://osf.io/jb6ey; confer-
ence presentations, https://osf.io/c695n.

Ethics.  The study was conducted in accordance with the 
Declaration of Helsinki. The study procedures were 
approved by appropriate ethics review boards for collabo-
rating countries or, in some cases, the appropriate ethics 
review boards considered the study exempt from additional 
approval as it had already been approved by the ethics 
review boards of the principal investigators’ institutions 
(https://osf.io/n3k2c). All participants were informed about 
the study and provided informed consent.

Participants

On the data preprocessing stage, participants who (a) failed 
more than one out of three attention questions and/or (b) 
produced response patterns suggesting inattentiveness 
(e.g., contradictory answers to several questions, see 
https://osf.io/uyfra for a detailed description). Next, after 
excluding all participants with missing values in the vari-
ables of interest, data collected from 72,627 participants 
(Mage = 32.84, SD = 12.57) were included in the analyses. 
Of all participants, 41,360 identified as women (57.0% of 
the total sample), 28,877 as men (39.8%), and 2,390 (3.3%) 
as gender-diverse individuals. Detailed sociodemographic 
distribution is presented in Table 1.

Measures

The complete set of measures collected, including item 
questions and available responses in all languages, can be 
found following the link: https://osf.io/jcz96. Outlined 
below are measures focal to the current analyses.

Adult ADHD symptom severity was assessed using the 
ASRS Screener (Kessler et al., 2007). This questionnaire is 
a 6-item screening measure for adult ADHD symptoms and 
is an abbreviated version of the 18-item ASRS, developed 
by the World Health Organization (Kessler et al., 2005). It 
measures the frequency of relevant behaviors (on a scale 
from 0 [Never] to 4 [Very often]).

For the ASRS Screener validity analyses, we included 
additional measures. With three separate questions, we 
gathered information about participants’ self-reported (1) 

mental, (2) physical, and (3) sexual conditions. Response 
options were 0 (indicating that a participant is not suffering 
from mental, physical, or sexual condition) and 1 (indicat-
ing that a participant is suffering from mental, physical, or 
sexual condition). As an indicator of relative socioeconomic 
status, respondents were also asked to rate their life circum-
stances in comparison to the others. Response options 
ranged from 1 (among the worst) to 7 (among the best).

Data Analysis

All analytical procedures were performed in the R computa-
tional environment (R Core Team, 2019). Preregistered 
analysis plan can be found using the link https://osf.io/
dk78r. R code used for the statistical analysis can be found 
following the link https://osf.io/w6dvh/?view_only=ce8cc3
7f36d34240b687b548385a89a0.

Descriptive Analysis.  First, descriptive statistics were calcu-
lated for all ASRS Screener items. We rejected the hypoth-
esis that the data were missing non-randomly, based on 
Little’s missing completely at random test, χ2(105) = 106.21, 
p = .449). On this basis, all observations with missing values 
in any of the ASRS Screener items were removed.

Dimensionality.  The dimensionality of the ASRS Screener 
was assessed using CFA. Evaluation of model fit was based 
on established goodness-of-fit metrics (Marsh et al., 2005; 
Schermelleh-Engel et  al., 2003): Comparative Fit Index 
(CFI; ≥.90 adequate; ≥.95 good), Tucker-Lewis Index 
(TLI; ≥.90 adequate; ≥.95 good), and Root-Mean-Square 
Error of Approximation with its 90% confidence interval 
(RMSEA; ≤.10: acceptable, ≤.08: adequate, and ≤.05: 
good; Kenny et al., 2015; Schermelleh-Engel et al., 2003). 
The diagonally weighted least square estimator was used 
for fitting the CFA and measurement invariance models 
(Finney & DiStefano, 2013).

Measurement Invariance.  To minimize measurement bias 
and maximize inter-group comparisons validity, tests of 
measurement invariance were performed with language, 
country, and gender of participants as grouping variables 
(Millsap, 2011; Vandenberg & Lance, 2000). Six levels of 
invariance were tested with increasingly constrained param-
eters: configural (i.e., same structure across groups), metric 
(i.e., same factor loadings across groups), scalar (i.e., same 
item intercepts across groups), and residual (i.e., same 
residual covariance across groups), as well as latent vari-
ance-covariance, and means invariance (Milfont & Fischer, 
2010; Vandenberg & Lance, 2000).

Significant changes in RMSEA (ΔRMSEA ≤ .015) and 
CFI (ΔCFI ≤ .01) suggested which level of measurement 
invariance was achieved (Chen, 2007; G. W. Cheung & 
Rensvold, 2002). We also reported additional goodness-of-fit 

https://osf.io/jb6ey
https://osf.io/jb6ey
https://osf.io/n3k2c
https://osf.io/jcz96
https://osf.io/dk78r
https://osf.io/dk78r
https://osf.io/dk78r
https://osf.io/dk78r
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Table 1.  Participants’ Sociodemographic Characteristics.

Variable N = 72,627 %

Country
  Algeria 19 0.03
  Australia 565 0.78
  Austria 684 0.94
  Bangladesh 254 0.35
  Belgium 584 0.80
  Bolivia 325 0.45
  Brazil 3,222 4.44
  Canada 2,278 3.14
  Chile 1,083 1.49
  China 2,339 3.22
  Colombia 1,707 2.35
  Croatia 2,096 2.89
  Czech Republic 1,518 2.09
  Ecuador 235 0.32
  France 1,526 2.10
  Germany 3,015 4.15
  Gibraltar 44 0.06
  Hungary 9,887 13.61
  India 147 0.20
  Iraq 83 0.11
  Ireland 1,449 2.00
  Israel 1,164 1.60
  Italy 2,015 2.77
  Japan 493 0.68
  Lithuania 1,813 2.50
  Malaysia 1,082 1.49
  Mexico 1,854 2.55
  New Zealand 2,524 3.48
  North Macedonia 1,089 1.50
  Panama 282 0.39
  Peru 2,321 3.20
  Poland 8,231 11.33
  Portugal 1,997 2.75
  Slovakia 967 1.33
  South Africa 1,644 2.26
  South Korea 1,318 1.81
  Spain 2,091 2.88
  Switzerland 1,068 1.47
  Taiwan 2,604 3.59
  Turkey 674 0.93
  United Kingdom 1,245 1.71
  United States of America 2,104 2.90
  Other 987 1.36
Language
  Arabic 120 0.17
  Bangla 227 0.31
  Croatian 2,211 3.04
  Czech 1,472 2.03
  Dutch 467 0.64
  English 12,258 16.88
  French 3,587 4.94

Variable N = 72,627 %

  German 3,238 4.46
  Hebrew 1,145 1.58
  Hindi 12 0.02
  Hungarian 9,681 13.33
  Italian 2,043 2.81
  Japanese 406 0.56
  Korean 1,293 1.78
  Lithuanian 1,888 2.60
  Macedonian 1,134 1.56
  Mandarin—Simplified 2,385 3.28
  Mandarin—Traditional 2,618 3.60
  Polish 8,623 11.87
  Portuguese—Brazil 3,289 4.53
  Portuguese—Portugal 2,002 2.76
  Romanian 64 0.09
  Slovak 1,835 2.53
  Spanish—Latin America 7,844 10.80
  Spanish—Spain 2,079 2.86
  Turkish 706 0.97
Sex at birth
  Female 43,150 59.41
  Male 29,477 40.59
Gender
  Woman 41,360 56.95
  Man 28,877 39.76
  Gender diverse individual 2,390 3.29
Sexual orientation
  Heterosexual 50,098 68.98
  Gay or lesbian 4,110 5.66
  Bi+ 9,152 12.60
  Homo- and heteroflexible 

identities
5,942 8.18

  Asexual 953 1.31
  Questioning or other 2,372 3.27
Highest level of education
  Primary (e.g., elementary 

school)
437 0.60

  Secondary (e.g., high school) 17,166 23.64
  Tertiary (e.g., college or 

university)
55,024 75.76

Currently being in education
  Yes, in primary education  

(e.g., elementary school)
53 0.07

  Yes, in secondary education  
(e.g., high school)

0 0.00

  Yes, in tertiary education  
(e.g., college or university)

27,441 37.78

  No 45,133 62.14
Work status
  Yes, full time 38,651 53.22
  Yes, part-time 10,038 13.82
  Yes, I do odd jobs 6,057 8.34
  No 17,881 24.62

(continued) (continued)

Table 1. (continued)
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Variable N = 72,627 %

Socioeconomic status
  My life circumstances are among 

the best
3,514 4.84

  My life circumstances are much 
better than average

13,062 17.99

  My life circumstances are better 
than average

27,975 38.52

  My life circumstances are average 23,515 32.38
  My life circumstances are worse 

than average
3,724 5.13

  My life circumstances are much 
worse than average

652 0.90

  My life circumstances are among 
the worst

185 0.25

Residence
  Metropolis (population is over 

1 million people)
23,751 32.70

  City (population is between 
100,000–999,999 people)

26,529 36.53

  Town (population is between 
1,000–99,999 people)

18,315 25.22

  Village (population is below 
1,000 people)

4,032 5.55

Relationship status
  Married or common-law 

partners
22,000 30.29

  In a relationship 23,884 32.89
  Widow or widower 393 0.54
  Divorced 2,272 3.13
  Single 24,078 33.15
Having children
  Yes, 1 7,589 10.45
  Yes, 2 9,412 12.96
  Yes, 3 3,498 4.82
  Yes, 4 938 1.29
  Yes, 5 264 0.36
  Yes, 6–9 116 0.16
  Yes, 10 or more 15 0.02
  No 50,795 69.94

Table 1. (continued)

metrics (TLI) to account for model parsimony in model com-
parisons (Marsh et  al., 2005, 2013). In cases where full 
invariance was not achieved, partial invariance tests were 
performed by progressively releasing equality constraints 
(i.e., factor loading, intercept, and residual covariance param-
eters for a given item) in the order according to the expected 
χ2 difference until assumed cut-off values for the changes in 
RMSEA and CFI were met (Milfont & Fischer, 2010) or the 
number of modification indices was exhausted.

For measure invariance tests, based on an a priori Monte 
Carlo simulation (see details in https://osf.io/dk78r), only 
groups consisting of a minimum of 460 participants were 
retained. Accordingly, in the language-based measurement 

invariance tests, 20 of 26 groups met the minimum group 
size criterion, 32 out of 42 groups for country-based tests 
and all three gender groups (i.e., men, women, gender-
diverse individuals) meeting the size criterion for gender-
based tests.

Reliability, Validity, and Screening Threshold.  ASRS Screener 
reliability was assessed using Cronbach’s alpha and 
McDonald’s omega (McDonald, 1970; McNeish, 2018; 
Nunnally, 1978). Validity was assessed by calculating 
ASRS Screener general score correlations with theoreti-
cally relevant characteristics and testing for differences in 
total ASRS Screener scores between participants who iden-
tified themselves as men, women, or gender-diverse indi-
viduals (one-way analysis of variance; η2 is provided as 
effect size as well as Cohen’s d for pairwise comparisons).

Results

Descriptive Statistics and Confirmatory Factor 
Analysis of the Full Sample

A one-factor measurement model was fit to the data with 
acceptable goodness-of-fit (RMSEA = 0.093, 95% CI 
[0.091, 0.095]; CFI = 0.945; TLI = 0.909). Although the 
obtained RMSEA was slightly higher than the recom-
mended target value of <0.08, given that other indicators 
achieved acceptable scores, the tested model was unidimen-
sional and based on only 6 items (which should be consid-
ered when evaluating RMSEA; Kenny et  al., 2015), we 
proceeded with this model with no additional adjustments. 
Summary statistics for ASRS total score, items, and stan-
dardized factor loadings are presented in Table 2.

Measurement Invariance Across Language, 
Country, and Gender Groups

First, measurement invariance was assessed across lan-
guage groups. Descriptive statistics for countries included 
in measurement invariance tests are given in Supplemental 
Materials in Table S1. Table S1 contains both unadjusted 
means for the ASRS Screener in respective country-based 
subsamples, as well as means adjusted for age and gender as 
those basic characteristics differed between country sub-
samples and may have relevance for the presentation of 
ADHD symptoms. Additionally, both empirical (unad-
justed) and adjusted means are depicted in Figure 1. Next, 
mean comparisons for the countries included in measure-
ment invariance tests are depicted in Tables S2 (unadjusted 
means) and S3 (means adjusted for age and gender). Since 
changes in RMSEA and CFI values in the measurement 
invariance tests did not meet the assumed cut-offs, subsets 
of constraints were relaxed, resulting in acceptable changes 
in goodness-of-fit metrics up to the level of residual 

https://osf.io/dk78r
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invariance. Second, measurement invariance across country 
groups was assessed. Like in the language-based tests, par-
tial invariance was tested by relaxing select constraints. 
Again, this method resulted in adequate changes in good-
ness-of-fit metrics up to residual invariance. Third, mea-
surement invariance across genders was also tested. The 
same method was used as described above, resulting in par-
tial invariance, this time up to a variance-covariance level.

These results suggest that, while differences in group 
means may be present, no significant measurement biases 
exist across the examined variables. The results of all mea-
surement invariance test sets, along with a detailed 

description of relaxed constraints, are available in 
Supplemental Materials (Tables S4–S6).

Reliability and Validity

The ASRS demonstrated adequate reliability, as evidenced 
by acceptable values of the Cronbach’s alpha (α = .73) and 
McDonald’s omega (ω = .82). There were also differences 
in ASRS scores with respect to gender, F(2; 72,624) = 855.57, 
p < .001, η2 = .02, with gender-diverse individuals scoring 
higher (M = 13.20, SD = 4.89) than women (M = 10.14, 
SD = 4.36; t(72,624) = 33.25, p < .001, Cohen’s d = 0.66), 

Table 2.  Descriptive Statistics, Standardized Factor Loadings in the Confirmatory Factor Analysis, and Reliability Metrics of the ASRS 
Screener.

Item Range M SD SE Skew. Kurt. λ

ASRS-1 0–4 1.605 1.069 0.004 0.329 −0.526 .662
ASRS-2 0–4 1.441 1.070 0.004 0.492 −0.392 .751
ASRS-3 0–4 1.929 1.172 0.004 0.103 −0.842 .648
ASRS-4 0–4 1.395 1.101 0.004 0.594 −0.322 .562
ASRS-5 0–4 2.105 1.259 0.005 −0.046 −1.047 .424
ASRS-6 0–4 1.505 1.117 0.004 0.393 −0.568 .304
Total score 0–24 9.979 4.425 0.016 0.299 −0.095 —

Note. All factor loadings were statistically significant at p < .001.
M = mean; SD = standard deviation; SE = standard error; Skew. = skewness; Kurt. = kurtosis; λ = standardized factor loading.

Figure 1.  ASRS screener mean scores in respective countries included in measurement invariance tests: empirical (unadjusted) and 
adjusted for age and gender.
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who in turn, scored higher than men (M = 9.49, SD = 4.35, 
t(72,624) = 19.35, p < .001, Cohen’s d = 0.15).

In addition, the ASRS Screener score had weak to moder-
ate associations with theoretically relevant variables (Figure 
2), including age (r = −0.28, p < .001), socioeconomic status 
(r = −0.11, p < .001), self-reported experiences with mental 
illness (r = 0.32, p < .001), and sexual problems (r = 0.09, 
p < .001), but not physical illness (r =  < 0.01, p = .218).

Applicability of the ASRS Cut-Off Score

Applicability of the diagnostic cut-off score for the ASRS 
Screener was assessed by calculating the proportion of indi-
viduals who screened positive using the established threshold 
of 14 points or more (Kessler et al., 2007). 20.9% of partici-
pants (15,201 out of N = 72,627 participants) scored above the 
screening threshold, indicating higher risk of adult ADHD. 
Comparisons of participants who scored lower or higher on the 
ASRS Screener in their respective countries are presented in 
Table 3. In terms of gender, 21.4% of women (8,838), 18.1% 
of men (5,213), and 48.1% of gender-diverse individuals 
(1,150) scored above the threshold.

Discussion

The aim of the article was the cross-cultural examination of 
adult ADHD symptoms, filling a gap in research on adult 
ADHD outside of WEIRD populations and among groups 
underrepresented in research (e.g., gender-diverse individu-
als). Concurrently, the present study allowed for achieving 

these aims while investigating the psychometric properties 
of one of most popular self-report screening measures, the 
ASRS Screener. First, the unidimensional model of the 

Figure 2.  Associations between adult ADHD symptoms and 
selected factors (Pearson’s r).
Note. SES = socioeconomic status.
***p < .001.

Table 3.  Percentages of Participants Who Scored Lower or 
Higher Than the Pre-Established Cut-off Value for the ASRS 
Screener.

Country

Below threshold 
(n = 57,426, 79.07%)

At or above threshold 
(n = 15,201, 20.93%)

n % N %

Algeria 18 94.74 1 5.26
Australia 415 73.45 150 26.55
Austria 587 85.82 97 14.18
Bangladesh 188 74.02 66 25.98
Belgium 477 81.68 107 18.32
Bolivia 217 66.77 108 33.23
Brazil 2,556 79.33 666 20.67
Canada 1,571 68.96 707 31.04
Chile 791 73.04 292 26.96
China 1,910 81.66 429 18.34
Colombia 1,302 76.27 405 23.73
Croatia 1,651 78.77 445 21.23
Czech Republic 1,382 91.04 136 8.96
Ecuador 182 77.45 53 22.55
France 1,137 74.51 389 25.49
Germany 2,713 89.98 302 10.02
Gibraltar 35 79.55 9 20.45
Hungary 8,354 84.49 1,533 15.51
India 117 79.59 30 20.41
Iraq 61 73.49 22 26.51
Ireland 1,032 71.22 417 28.78
Israel 997 85.65 167 14.35
Italy 1,668 82.78 347 17.22
Japan 371 75.25 122 24.75
Lithuania 1,548 85.38 265 14.62
Malaysia 791 73.11 291 26.89
Mexico 1,367 73.73 487 26.27
New Zealand 1,806 71.55 718 28.45
North Macedonia 945 86.78 144 13.22
Panama 221 78.37 61 21.63
Peru 1,827 78.72 494 21.28
Poland 6,407 77.84 1,824 22.16
Portugal 1,569 78.57 428 21.43
Slovakia 744 76.94 223 23.06
South Africa 1,157 70.38 487 29.62
South Korea 1,092 82.85 226 17.15
Spain 1,634 78.14 457 21.86
Switzerland 829 77.62 239 22.38
Taiwan 2,245 86.21 359 13.79
Turkey 507 75.22 167 24.78
United Kingdom 896 71.97 349 28.03
United States of 

America
1,370 65.11 734 34.89

Other 739 74.87 248 25.13
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ASRS Screener was tested and found to fit the data well for 
the whole sample. This result supports the notion that the 
ASRS Screener assesses a single underlying construct. The 
factor loadings of all 6 items were sufficiently high, and the 
internal consistency achieved for the measure was also 
high. Overall, this supported the notion that the 6-item 
ASRS Screener is an internally coherent, unidimensional 
brief tool for assessing general ADHD symptoms in adults.

The ASRS Screener achieved partial invariance across 
languages and countries up to the residual invariance level. 
For gender groups, full metric invariance was achieved, with 
partial invariance up to the variance-covariance level. This 
indicates that although some differences in item interpreta-
tion and measurement may exist, the basic structure of the 
adult ADHD symptoms as assessed by the ASRS Screener 
was similar across the country, language, and gender groups. 
However, it should be noted that relaxing constraints as part 
of testing partial invariance on different levels has implica-
tions for the interpretability of the results, as well as the gen-
eralizability of the questionnaire and inter-group comparisons 
(Millsap, 2011; Vandenberg & Lance, 2000). Therefore, the 
present findings should be interpreted cautiously (implica-
tions of relaxing equality constraints on each of these levels 
are further detailed in the Supplemental Materials).

Occurrence of Being at Risk for Adult ADHD 
Across Countries

The occurrence rates estimated in the current study for dif-
ferent countries varied starkly between 9.1 and 32.3%. For 
most countries in the study (29 of 42), estimates exceeded 
20%, higher than those usually reported in previous studies 
where estimates of current occurrence reached up to 15% 
(Adler et  al., 2019; Kessler et  al., 2006, 2007; Vňuková 
et al., 2021; Weissenberger et al., 2018). Of the countries 
which qualified for measurement invariance analysis, the 
highest percentages of being at-risk for adult ADHD were 
noted for the US (34.9%) and Canada (31.0%), followed 
predominantly by other Western countries for which English 
is the primary language: South Africa (29.6%), Ireland 
(28.8%), New Zealand (28.5%), and the United Kingdom 
(28.0%). The lowest occurrence was found in a more 
diverse group of countries including non-English speaking 
European countries (predominantly not Western European) 
as well as East Asian countries: Germany (10.0%), North 
Macedonia (13.2%), Taiwan (13.8%), Israel (14.4%), 
Lithuania (14.6%), Hungary (15.5%), and South Korea 
(17.2%). Similarly, gender- and age-adjusted means (which 
may offer less biased estimates) of adult ADHD symptom 
severity were highest in the US, New Zealand, Canada, 
Australia, and Ireland, while lowest in South Korea, North 
Macedonia, Italy, Taiwan, and Israel.

When interpreting results, it is important to note that the 
ASRS was designed as a screener. Hence, false positives 

will exist. Thus, scoring above the diagnostic threshold for 
ASRS Screener may not reflect a case and should rather call 
for further clinical assessment. As discussed earlier, symp-
toms characteristic of ADHD, including inattentiveness, 
impulsiveness, and hyperactivity, are non-specific to ADHD 
and may relate to other disorders and behavioral problems 
(NCCMH UK, 2009). Similar to other measures of adult 
ADHD, the ASRS Screener does not provide information 
about the possible childhood onset of the disorder. While 
this is currently needed for diagnosis, it should be noted that 
in some cases, ADHD only presents first in adulthood. This 
might be especially the case with women and others for 
whom inattentiveness is the leading symptom. Nonetheless, 
recent findings suggest a high rate of false-positives using 
self-report screeners for adult ADHD (Chamberlain et al., 
2021). Moreover, in the present study, samples were not 
representative of the national populations, and reported per-
centages should not be considered an accurate representa-
tion of ADHD prevalence or severity as reported across 
languages, countries, and genders.

Further possible explanations for being at risk for adult 
ADHD may be related to increased diagnoses of ADHD in 
the 21st century (and possible overdiagnosis), especially in 
Western countries. Evidence supporting this hypothesis 
shows a six-fold increase in cases in which stimulants were 
prescribed from 1994 to 2009 in the USA alone (Olfson 
et al., 2013), and doubling in the UK between 2004 and 2009 
(McCarthy et  al., 2012). Moreover, the previous analysis 
provided initial evidence that excessive use of digital media 
among adolescents, which has also increased recently, has 
been associated with subsequent, significant increases in 
self-reported ADHD symptoms (Ra et al., 2018).

Increasing rates of adult ADHD diagnosis in Western 
countries may also be connected to ADHD-related informa-
tion being accessible and proliferated in Western countries 
(especially English-speaking countries, where people can 
easily access much ADHD-related information). Previous 
findings (Suhr & Wei, 2017) show that exposure to popular 
information on ADHD can make people focus on their self-
perception of impulsive and inattentive behavior seemingly 
fitting ADHD symptom descriptions, even when they do 
not meet the formal criteria for the disorder. Next, in the 
process of formal diagnosis and/or screening, people may 
inaccurately (although honestly) report heightened levels of 
symptoms (Suhr & Wei, 2017). Thus, cultural factors 
related to ADHD may be partially responsible for differ-
ences in adult ADHD symptom severity in the countries 
analyzed in the current study. Lastly, another possible 
explanative route in light of which current results can be 
considered is based on previous, initial evidence showing 
elevated severity of ADHD symptoms as related to the 
COVID-19 pandemic (Behrmann et al., 2022). As the pres-
ent research was conducted during the COVID-19 pan-
demic, findings should be treated with caution.
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Sociodemographic Factors and Other Adult 
ADHD-Related Variables

Analysis of factors potentially associated with adult ADHD 
in the current work brought significant evidence of conver-
gent analysis of the ASRS Screener (e.g., negative associa-
tion with age, positive association with self-reported mental 
health problems).

Age.  Our results point to weak to moderate, negative asso-
ciations of the ASRS Screener score with age, consistent 
with research showing an age-related decline of ADHD 
(e.g., Faraone & Biederman, 2005; Polanczyk et al., 2007).

Gender.  In our study, women displayed slightly more 
severe symptoms of ADHD than men. Moreover, more 
women than men scored above the diagnostic threshold. 
Some research showed results consistent with this pattern: 
women with ADHD experienced more intense inattention 
and hyperactivity symptoms than men with ADHD (Fedele 
et al., 2012). However, the difference between women and 
men in our analysis has a small effect size, which supports 
the hypothesis that sex-related differences in ADHD occur-
rence and symptom severity are less pronounced for adults 
than for children (Simon et  al., 2009). Importantly, we 
observed a high occurrence of ADHD-like symptoms 
among gender-diverse individuals. Previous studies have 
shown that ADHD was more prevalent among transgender 
adolescents compared to age-matched individuals (A. S. 
Cheung et al., 2018). Transgender individuals, compared to 
individuals identifying as cisgender, more frequently 
reported having ADHD (Bretherton et al., 2021; Dawson 
et al., 2017). The reported estimates reached values as high 
as 23% for transmasculine and 26% for non-binary study 
participants (Leven et  al., 2020). A recent systematic 
review concluded that evidence suggesting a higher occur-
rence of ADHD in transgender than cisgender individuals 
exists; however, the evidence is scarce and thus the authors 
recommended treating it cautiously (Thrower et al., 2020). 
This analysis, which is based on a sizable sample of gen-
der-diverse individuals (n = 2,390) from diverse cultural 
backgrounds represents an important step in supplement-
ing previously scarce evidence on this subject.

Socioeconomic Status.  The evaluation of life circumstances 
as slightly worse by participants reporting higher ADHD 
symptom severity is consistent with previous studies show-
ing that ADHD in childhood or adolescence may predict 
economic disadvantage and academic, occupational, and 
social dysfunction in adulthood (Du Rietz et  al., 2017; 
Galéra et al., 2012; Kooij et al., 2005).

Mental Illness, Physical Illness, and Sexual Problems.  The posi-
tive relationship between ADHD symptoms severity and 

self-reported mental illness that we observed is supported 
by previous research (NCCMH UK, 2009) showing adult 
ADHD to increase the odds of having another mental ill-
ness, for example, autism spectrum (Jensen & Steinhausen, 
2015), mood, and anxiety disorders (Kessler et al., 2006). In 
our study, ADHD symptoms were not associated with 
reporting a physical illness, which is in contrast to the meta-
analysis that showed co-occurrence of ADHD with asthma, 
sleep disorders, and obesity, as well as providing evidence 
for associations with migraine and celiac disease (Instanes 
et al., 2018). The authors point, however, to the relatively 
poor quality of studies and the need for large systematic 
studies investigating this topic, which our work helps to 
provide. At the same time, our study only included a single 
general question about experienced physical problems, and 
no objective measures or medical records were employed. 
Additionally, our results point to adult ADHD’s weak posi-
tive relation with self-reported sexual problems. This asso-
ciation aligns with a recent systematic review by Soldati 
and colleagues (2020) showing that individuals with ADHD 
report less sexual satisfaction and more sexual dysfunc-
tions, but stronger sexual desire.

In summary, we have provided much needed data on 
adult ADHD in a multi-national context, including non-
Western countries which were previously largely understud-
ied (Fayyad et  al., 2017; Gómez-Benito et  al., 2019). The 
study had a very wide scope, as 42 countries, representing 
six continents and a variety of distinct cultural backgrounds, 
were included in the analysis. As these data had been lacking 
in the available literature, the current study can provide a 
foundation for future research in these countries, while also 
helping to create scientifically informed screening and diag-
nostic standards for adult ADHD in multiple populations. 
On a scientific level, the present results can help establish a 
more comprehensive and accurate picture of interdependen-
cies between ADHD symptoms and various factors across 
countries with different cultures, which had also been a 
knowledge gap, especially in terms of comparing WEIRD 
and non-WEIRD countries (e.g., Fayyad et  al., 2017; 
Gómez-Benito et al., 2019; Song et al., 2021).

As part of the present project, 26 different language ver-
sions of the ASRS Screener were prepared, adapted, and 
psychometrically examined. These versions are openly 
available for research and clinical use by other researchers 
(https://osf.io/jcz96). This allows for further scientific con-
tributions and can facilitate assessment and diagnostic pro-
cesses in clinical domains. Through providing new scientific 
results from diverse populations as well as making the 
assessment tools openly available, the current project can 
help propel further research on culturally-sensitive inter-
ventions for adults with ADHD. Although previous data on 
this subject were scarce (e.g., Thrower et  al., 2020), our 
findings provide evidence that adult ADHD symptom 
severity is especially high in gender-diverse individuals. 

https://osf.io/jcz96
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Significant attention to this group in clinical domains seems 
warranted (Bretherton et  al., 2021; Dawson et  al., 2017; 
Leven et al., 2020).

Limitations and Future Directions

Despite significant strengths, the limitations of the current 
study should be noted. General limitations associated with 
using ISS data (e.g., convenience sample use, cross-sec-
tional design, online data collection) are described here 
https://osf.io/6kscb. Additionally, the analysis is based on 
self-report, with no additional assessment by a clinician; 
therefore, the results should be interpreted with caution. 
The current results should be supplemented in future 
research involving (1) clinical samples, (2) expert assess-
ment by a clinician, (3) additional ADHD screening mea-
sures and a broader palette of measures for convergent and 
divergent validity investigation (e.g., screening measures 
for specific co-occurring disorders), (4) representative 
samples, and (5) longitudinal designs allowing for investi-
gating test-retest reliability. The current analysis should 
also be replicated with other adult ADHD screening tools 
(e.g., Ustun et al., 2017).

Conclusions

The present work involved 42 countries and 72,627 partici-
pants to investigate cross-cultural differences in adult 
ADHD. The findings supported inter-cultural stability of a 
basic adult ADHD symptom structure, as well as the unidi-
mensionality of the ASRS Screener and its high internal con-
sistency and validity. Despite significant cross-national 
differences, a substantial number of participants in each of 
the analyzed countries was identified as being at-risk for 
adult ADHD. This includes some countries previously 
underrepresented in research (e.g., South Africa, Malaysia), 
showing the need for developing quality diagnosis, assess-
ment, and treatment for adult ADHD worldwide, particu-
larly in non-Western countries, for which science, 
assessment, and diagnosis of adult ADHD may be more 
underdeveloped. At the same time, we caution against the 
risk of overestimating adult ADHD based solely on self-
report screening tools, which should be supplemented by 
additional information from clinical evaluations for ade-
quate differential diagnosis and assessment of early ADHD 
onset. Notably, the increased risk among the minority groups 
like gender-diverse individuals was suggested, which sup-
ports a need for further research on adult ADHD in these 
individuals. As part of the current project, 26 language ver-
sions of the ASRS Screener were prepared and psychometri-
cally examined and are freely and openly available as part of 
the current project documentation. Altogether, the findings 
of the current project can contribute to significant 

advancements in adult ADHD assessment standards, includ-
ing among groups underrepresented in previous research.
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Note

1.	 Egypt, Iran, Pakistan, and Romania were included in the 
study protocol paper as collaborating countries (Bőthe et al., 
2021); however, it was not possible to get ethical approval 
for the study in a timely manner in these countries. Chile was 
not included in the study protocol paper as a collaborating 
country (Bőthe et al., 2021) as it joined the study after pub-
lishing the study protocol. Therefore, instead of the planned 
45 countries (Bőthe et al., 2021), only 42 individual countries 
are considered in the present study, see details at https://osf.
io/n3k2c/.
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