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Abstract

The current study aimed to further explore the construct validity of a broad-band, screening
measure—Strengths and Difficulties Questionnaire Hyperactivity-Inattention Subscale (SDQ-
HI)—Dby first analyzing its factor structure and subsequently assessing for measurement
invariance and latent mean differences. The study sample consisted of 6,673 children, aged 4-17,
from the 2019 National Health Interview Survey Sample Child Files, inclusive of White, Black,
Hispanic/Latinx, and Asian children. A series of confirmatory factor analyses were used to
establish the factor structure of the SDQ-HI and determine configural invariance across ethnic
groups. Furthermore, the alignment optimization approach was employed to examine subsequent
measurement invariance of the SDQ-HI and compare latent means between the groups. Results
from this study indicated that 1) the SDQ-HI best fit a two-factor structure, 2) the SDQ-HI was
deemed invariant across White, Black, Hispanic/Latinx, and Asian groups, except for scalar
invariance, and 3) no significant differences were found in latent means between White and
ethnically minoritized groups. The findings from this study help to support the use of the SDQ-
HI as a screening tool across ethnic groups and provide important implications for considering
the cultural impact toward behavior perceptions and endorsements. Limitations and future

research directions are discussed.
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Broadening Construct Validity of the Strengths and Difficulties Hyperactivity-Inattention
Subscale among Diverse Ethnic Children
Background and Purpose

In the United States (U.S.), Attention-Deficit/Hyperactivity Disorder (ADHD) is one of
the most highly prevalent mental health disorders diagnosed among children (Bitsko et al., 2022;
Centers for Disease Control and Prevention, CDC, 2022). Approximately 9.8% of children (6
million), aged 3-17, have received an ADHD diagnosis, with studies projecting an upward trend
in diagnoses (CDC, 2022; Fairman et al., 2020; Getahun et al., 2013; Kiely & Adesman, 2015).
Further, there appears to be an increase in the severity of ADHD symptoms following the
COVID-19 pandemic (Bozinovic et al., 2021; Rogers & MacLean, 2023).

According to the Diagnostic and Statistical Manual of Mental Health Disorders (5th
edition, text revision; DSM-V-TR), ADHD is categorized as a neurodevelopmental disorder with
symptoms including persistent patterns of hyperactivity-impulsivity and/or inattention that
significantly impacts one’s functioning across two or more settings (American Psychiatric
Association; APA, 2022). The three most recent changes in the DSM-V-TR criteria for ADHD
include (1) changing the age of onset to age 12 instead of 7, (2) defining ADHD in terms of
symptoms rather than impairment, and (3) substituting subtypes with predominant presentations
(i.e., Epstein & Loren, 2013; Koutsoklenis & Honkasilta, 2022). Although there is a lack of
understanding regarding causal mechanisms that may contribute toward the increase in ADHD
prevalence, some factors may involve greater recognition and awareness of ADHD and mental
health, along with the changes made to the DSM over the years that have made it easier to meet

criteria (Getahun et al., 2013).



The reported increase in ADHD prevalence rates is cumulative among children within the
U.S.; however, when examining prevalence rates by different sociodemographic subgroups,
disparities in ADHD prevalence become apparent. Disparities within ADHD prevalence have
been widely documented regarding sex differences: boys have higher ADHD prevalence rates
than girls (APA, 2022; Fairman et al., 2020; Getahun et al., 2013). Further, boys are more likely
to display externalizing, hyperactive symptoms than girls who are more likely to present with
inattention symptoms (Gaub & Carlson, 1997; Loyer Carbonneau et al., 2021). Some theories, or
explanations, proposed by scholars to understand these patterns include gendered
socialization/stereotypes, hormonal activation differences, higher thresholds in girls, greater
symptom severity in boys, and referral biases (Arnett et al., 2015; Lynch & Davidson, 2022;
Martel, 2013; Quinn & Madhoo, 2014; Rhee et al., 1999; Rucklidge, 2010). However, another
disparity that has received less attention surrounds culture, race, and ethnicity. The extant
literature regarding this issue has consistently found that children of racially and ethnically
minoritized groups (i.e., Black, Hispanic/Latinx, Asian, Native Hawaiian/Pacific Islander,
American Indian, Alaska Native) are less likely to be diagnosed and have lower ADHD
prevalence rates in comparison to their White counterparts (Chung et al., 2019; Coker et al.,
2016; Davis et al., 2021; Fairman et al., 2020; Getahun et al., 2013; Shi et al., 2021; Wong &
Landes, 2022). Additionally, racially and ethnically minoritized groups are less likely to receive
treatment (e.g., medication, behavioral therapy, psychosocial therapy) despite being diagnosed
with ADHD (Bauermerister et al., 2003; Davis et al., 2021; Yang et al., 2022). However, unlike
research regarding sex differences in ADHD, there is a lack of understanding regarding racial

and ethnic differences in ADHD prevalence.



Further research regarding racial and ethnic differences in ADHD identification is
warranted given that both short- and long-term outcomes may differ depending on whether one
receives appropriate treatment and support. When children are left undiagnosed and subsequently
untreated, despite being presented with clinically elevated ADHD-related symptoms, this can
lead to a variety of negative outcomes that persist into adulthood (Quinn & Madhoo, 2014). In
general, untreated ADHD symptoms may continue to worsen over time, and this could evolve
into difficulties with academic, social, and health functioning (Bussing et al., 2010; Quinn &
Madhoo, 2014). For example, ADHD is associated with lower levels of academic achievement,
greater peer and socialization problems, and an increased likelihood of participating in risky
behaviors, such as substance use and sexual behaviors (APA, 2022; Fleming, 2017). Further,
when children get older, this can lead to higher rates of unemployment, job instability,
incarceration, physical health difficulties (e.g., obesity, hypertension), premature death, and the
development of other comorbid mental health disorders (e.g., schizophrenia, conduct disorder,
substance use disorders; APA, 2022; Barbaresi et al., 2013; Bussing et al., 2010; London &
Landes, 2016; Loyer Carbonneau et al., 2021; Morgan et al., 2016). Identification and treatment
of ADHD at a young age (i.e., between 6 to 8 years of age) plays a pivotal role in improving
outcomes and mitigating negative consequences associated with ADHD (Zahmacioglu & Kilic,
2017). Thus, having measures that can adequately screen and assess ADHD across racial and
ethnic groups is imperative.

Despite the importance of early identification, there are several barriers and mediating
mechanisms that may inhibit racially and ethnically minoritized groups from receiving
appropriate identification and care, both systemic and cultural. Language differences, bias,

measurement variance, and reduced access to mental health services, as well as stigmatization



toward mental health and higher distress thresholds in racially and ethnically minoritized
families, may impede the identification of ADHD (Cook et al., 2017; Liang et al., 2016; Hays et
al., 2010). It remains largely unclear what the primary inhibitor is, or if it is an accumulation of
these factors, as there is little-known work in this area of research. However, the first step to
providing greater understanding is to ensure that ADHD measures are psychometrically sound
and culturally sensitive.

The purpose of my proposed study was to further analyze the construct validity of a
widely used, broad-band rating scale in hopes of determining whether the measure can be used as
an appropriate screening tool for identifying racially and ethnically minoritized children
struggling with ADHD symptoms. More specifically, | examined the factor structure and
assessed for measurement invariance of the Strengths and Difficulties Questionnaire
Hyperactivity-Inattention Subscale (SDQ-HI) among White, Black, Hispanic/Latinx, and Asian
children in a representative sample of the U.S. population from the 2019 National Health
Interview Survey (NHIS). After determining whether the SDQ-HI was invariant across these
groups, | analyzed whether ratings varied as a function of the child’s racial and ethnic
background by examining latent mean differences.

A Working Definition of Race and Ethnicity

The terms ‘race’ and ‘ethnicity’ are used interchangeably in research, and there are
multiple ways in which they are defined. In alignment with the Office of Management and
Budget (OMB, 1997), which establishes racial and ethnic categories for the U.S. Census, the
NHIS collects race and Hispanic/Latinx ethnicity data from two separate questions and combines

these questions to create a race and ethnicity variable!. Race and ethnicity are not distinctly

1 OMB (2024) has recently revised its standards to include Hispanic/Latinx into a single, combined race and
ethnicity question. Given that the current study uses data from the 2019 NHIS, we will be using previous standards.
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defined by the NHIS and most definitions from the OMB indicate that both race and
Hispanic/Latinx ethnicity indicate a person’s origins in different geographic regions (NCHS,
2020; OMB, 1997). Given the ambiguity of these definitions and that a combined racial and
ethnic term is not recommended due to its confusing implications (Flanagin et al., 2021; Lu et
al., 2022), I will be using the term ‘ethnicity’ in isolation moving forward. Race is typically a
socially defined construct, where categories are made based on physical traits and geographic
origin (Lu et al., 2022; Phinney, 1996). In this respect, ethnicity will be used to encapsulate race,
as it can be defined as a construct that incorporates both cultural characteristics of a group (e.g.,
language, values, practices), as well as their ancestry and origin from geographic regions (Lu et
al., 2022; Phinney, 1996).
Ethnic Disparities in ADHD ldentification

Within the U.S., disparities in equitable health care are ubiquitous across ethnic groups.
Compared to the dominant White group, ethnically minoritized groups (e.g., Hispanic/Latinx,
Black, Asian) disproportionately receive physical and mental health care, and when they do, they
are more likely to obtain lower-quality services (Fiscella et al., 2000; Lau et al., 2012; Weinstein
et al., 2017). Consequently, ethnically minoritized groups have worse health outcomes, as well as
greater morbidity and mortality rates than their White counterparts (Weinstein et al., 2017; Xu et
al., 2022). In the context of mental health, ethnically minoritized adults are less likely than White
adults to be diagnosed with a mental health disorder yet may have an elevated risk for chronic
persistence of disorders throughout their developmental life span (Jimenez et al., 2010; Vilsaint
et al., 2019). Further, in a nationally representative sample of over 20,000 adults, aged 18 and
older, White adults had the highest lifetime prevalence rate of a mental disorder (45.6%), while

Asian adults had the lowest rate (23.5%) followed by Black (37.0%) and Hispanic/Latinx



(38.8%) adults (Alvarez et al., 2019). These patterns are also evident among children, as
ethnically minoritized children are less likely to be diagnosed with and have a lower prevalence
of mental health disorders (e.g., depression, anxiety, substance use disorders, autism spectrum
disorder) than White children (Bitsko et al., 2018; Mak & Rosenblatt, 2002; Nguyen et al.,
2007).

The lower prevalence of mental health disorders among Hispanic/Latinx, Black, and
Asian groups compared to their White counterparts could be potentially related to several factors.
This includes ethnically minoritized adults having less access to and utilization of mental health
services, as well as less education about mental health contributing to stigmatized beliefs,
compared to White adults (Ault-Brutus & Alegria, 2016; Cook et al., 2017). Additionally, these
patterns could be partially related to culturally differential experiences, coping abilities, and
support systems. Prior studies have found that White adults with lower levels of education and
income may have an increased risk of exposure to stressors, such as discrimination from
disparate expectations and realities, and lack strategies/resources to effectively cope with their
circumstances (Vilsaint et al., 2019; Bower et al., 2013). Comparatively, other studies have
suggested that ethnically minoritized adults, who experience discrimination more frequently and
have been impacted across generations, might be more prepared to deal with exposure to
stressors (i.e., culturally resilient, Spence et al., 2016).

Health inequities in ethnically minoritized adults are well documented throughout the
literature. However, an emergent area requiring further exploration surrounds efforts in
identifying mental health disparities among ethnically minoritized children, particularly
regarding ADHD. The current literature documenting prevalence rates and likelihood ratios of

ADHD has sustained that Hispanic/Latinx, Black, and Asian children have lower rates and are



less likely to be diagnosed than White children. However, like the discourse on ethnic
differences in mental health, it is unclear whether results reflect underestimations,
overestimations, or true differences across ethnicity.
ADHD Prevalence Across Ethnic Groups

Within multiple epidemiological studies and reports of diagnostic prevalence in the U.S.
across time, there is a consistent finding that ethnically minoritized children have lower odds and
rates of being diagnosed with ADHD in comparison to White children (Boyle et al., 2011; Coker
et al., 2016; Fairman et al., 2017; Morgan et al., 2013; Pastor & Reuben, 2005). In a nationally
representative, longitudinal study of 17,100 kindergarten children from 1998, Black children
were 69% and Hispanic/Latinx children were 50% less likely than White children to be
diagnosed with ADHD even while controlling for potential confounds (e.g., gender, age,
socioeconomic status [SES], health insurance status, geographic region, parent age, academic
achievement, language; Morgan et al., 2013). Further, among a sample of 4,297 parent-child
pairs of children surveyed longitudinally across fifth- (2004-2006), and tenth-grade (2009-2011),
Black (.40 for fifth-grade and .42 for tenth-grade) and Hispanic/Latinx children (.37 and .46) had
significantly lower adjusted odds of ever receiving an ADHD diagnosis in comparison to White
children (Coker et al., 2016). Prevalence rates have also been shown to be lower among
ethnically minoritized groups using data from the National Health Interview Survey (NHIS),
which collects nationally representative health and sociodemographic data from children and
adults. Pastor and Reuben (2005) analyzed data from the 1997-2001 NHIS and found that in a
sample of 21,294 children, aged 6-11, Black (2.2%) and Hispanic/Latinx children (1.4%) had a
lower prevalence of ADHD than White children (4.4%). Similarly, Boyle and colleagues (2011)

analyzed aggregate data from the 1992-2008 NHIS with a sample of 119,367 children, aged 3-



17, and reported that Hispanic/Latinx children had significantly lower rates of ADHD (3.9%)
than White (7.8%) and Black children (6.3%).

The literature on this subject focused primarily on differences among Black,
Hispanic/Latinx, and White children; however, recently there has been more research including
findings on Asian children. Additionally, recent literature suggests that Black children have a
higher prevalence of ADHD than previously reported (Cénat et al., 2022). In a study using
842,830 medical records from a California state system of care across ten years (i.e., 2001-2010),
Asian and Pacific Islander (1.2% in 2001 and 1.2% in 2010) children and children of other ethnic
groups (3.1% and 3.4%) had lower prevalence of ADHD than White (4.7% and 5.6%), Black
(2.6% and 4.1%), and Hispanic/Latinx children (1.7% and 2.5%; Getahun et al., 2013).
Additionally, cross-sectional studies provided similar evidence. Reyes and colleagues (2013)
examined data from 7,954 children, aged 5-17, in Dane County, Wisconsin medical clinics from
2007-2008. They found that Black children (6.8%) had the highest prevalence of ADHD
followed by White (4%), Native American (2.7%), Hispanic (1.6%), and Asian (1.3%) children.
Further, Davis and colleagues (2021) found that in their cross-sectional sample of 693,942
children (ages 6-17) receiving Kentucky Medicaid in 2017, Asian (1%) and Hispanic/Latinx
(6%) children had significantly lower ADHD prevalence rates compared to Black (14%) and
White (15%) children.

Although these studies are limited in their generalizability, other studies that used
nationwide datasets corroborate the above findings. A study by Shi and colleagues (2021)
examined data from a national insurance database, with 283,011 children (approximate mean age
of 6 years) born between 2006 and 2012 and found that Asian, Hispanic/Latinx, and Black

children were 52%, 23%, and 17% less likely to be diagnosed with ADHD compared to White



children, respectively. Furthermore, Wong and Landes (2022) used a sample of 120,129
children, aged 5-17 from the 2004-2018 NHIS. The authors found that Asian (81%) and
Hispanic/Latinx (47%) children were significantly less likely than White children to obtain a
diagnosis of ADHD while accounting for age and the survey year. On the other hand, Black
children had similar odds with White children of receiving an ADHD diagnosis (Wong &
Landes, 2022).

Summary and Critique

Given findings from these large epidemiological studies and reports, there is robust
evidence that the prevalence of ADHD differs based upon the child’s ethnic background, with
Hispanic/Latinx and Asian children having lower rates and White and Black children having
higher rates. Despite an expansion of the literature, with the inclusion of Asian child populations,
there is still a lack of understanding as to why ADHD prevalence rates and likelihood ratios vary
significantly across ethnic groups. A limitation of studies examining prevalence rates and
likelihood ratios is that they end up being descriptive rather than explanatory. Regardless, there
are several ways that researchers attempted to interpret their findings.

Some researchers suggested that White children had higher prevalence and symptom
ratings of ADHD than ethnically minoritized children due to having higher socioeconomic status
(SES), larger odds of parental referrals to receive support for schooling (e.g., stimulant
medications, special education services), and greater demand from parents to diagnosis behaviors
as ADHD-related (APA, 2022; Getahun et al., 2013; Owens, 2021). Other researchers discussed
that ethnically minoritized groups may have lower prevalence and symptom ratings due to a
mixture of cultural issues and systemic barriers (Cenat et al., 2022; Pastor & Reuben, 2005;

Wong & Landes, 2022). Thus, some ethnic groups might be overestimated while others are



underestimated. Furthermore, an alternative interpretation could be that White children may have
a higher susceptibility for ADHD than ethnically minoritized groups, and these differences
reflect true ethnic variation in the presentation of ADHD. However, due to the complexity
behind these disparities and studies not having the data to explore potential contributing factors,
there remains a lack of theoretical interpretation.

Nonetheless, these studies are still imperative, given that they raise awareness about the
issue of ethnic disparities in childhood ADHD, and new findings provide increased attention to
potential areas needing further exploration. For example, the recent finding that Black children
have a higher prevalence and likelihood of obtaining an ADHD diagnosis than White children
and children of other ethnic groups contradicts earlier findings (Cénat et al., 2022; Davis et al.,
2021; Getahun et al., 2013; Reyes et al., 2013; Wong & Landes, 2022). This may be indicative
that Black children may have been underdiagnosed despite having symptoms of ADHD (Coker
et al., 2016), and this may be a similar case for other ethnic minority children. Given this new
finding, as well as the consistency of ethnic disparities found across ADHD prevalence and
likelihood ratios, the demand for efficient and culturally sensitive measures identifying ADHD
has risen (Hays et al., 2010). The current study will help to address ethnic differences in ADHD
identification by examining the construct validity of a clinical screening tool in reporting
symptoms of ADHD across ethnic groups.

Issues and Considerations in Using ADHD Rating Scales across Ethnic Groups

The process for identifying ADHD in children typically begins with a referral from either
the school or a medical professional (Bussing et al., 1998). Additionally, parents may refer their
child for evaluation if they have not been referred by other sources. To receive an ADHD

diagnosis, children must undergo an assessment with a mental health professional (e.g.,
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psychologist, psychiatrist, primary care provider). The assessment consists of diagnostic
interviews with the child and their parent/legal guardian, behavioral observations, and a physical
examination, if conducted in a primary care setting (Langberg et al., 2008). Additionally,
according to the American Academy of Pediatrics (AAP), there is a set of guidelines to assist
clinicians in the assessment and diagnosis of ADHD: (1) The clinician should evaluate any child
who presents with difficulties in hyperactivity, impulsivity, and inattention, (2) determine that
the child meets DSM criteria for ADHD and rule out other disorders, and (3) screen for
comorbid conditions (Wolraich et al., 2019). To satisfy guideline two, there is a need to
document symptoms and impairment in two or more settings through a combination of parent
and teacher reports, as well as self-report (APA, 2022; Langberg et al., 2008; Wolraich et al.,
2019). Therefore, part of the assessment procedure can be facilitated using ADHD rating scales.
Rating scales are not a replacement for diagnostic interviews and cannot be used
independently to provide a diagnosis (Bussing et al., 1998). Instead, these measures are used as a
screening tool in the assessment process to help focus attention on different problem areas,
increasing the likelihood that an individual refers a child for assessment (Langberg et al., 2008).
Rating scales can be used by multiple informants, as many offer different versions (i.e., parent
report, teacher report, child report). Parents, teachers, and sometimes the child themselves, are
asked to fill out these rating scales, with higher scores indicating a greater frequency of
symptoms and behaviors. The various reporting forms offer further insight into the child’s
behaviors in multiple environments. Additionally, the utilization of adult rather than child, self-
reports increases the accuracy of diagnosis, since adult informants are more reliable than children

when assessing for externalizing behaviors like those described in ADHD (Collett et al., 2003).
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For this study, I will be focusing on adult reports of rating scales and shall not be discussing
child, self-report versions of ADHD rating scales.
Types of ADHD Rating Scales

There are many types of rating scales available, both broad- and narrow-based. Some
well-established measures include the Child and Behavior Checklist (CBCL; Achenbach &
Rescorla, 2000), Behavioral Assessment System for Children (BASC; Reynolds & Kamphaus,
1992), Children’s Symptom Inventory — 4™ Edition (CSI-4; Gadow & Sprafkin, 1994), and
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). The CBCL, BASC, and SDQ
are known as broad-band rating scales, which help to screen for multiple psychopathologies
(e.g., anxiety, depression, oppositionality, hyperactivity), offering a holistic approach to
evaluating children (Collett et al., 2003; Langberg et al., 2008; Pelham et al., 2005). These
broad-band scales are useful, given that ADHD is often comorbid and may be differentially
diagnosed with other disorders (APA, 2022). On the other hand, broad-band scales may not offer
a full set of symptomatology for ADHD, as there are fewer items per psychopathology domain,
and items are typically empirically and rationally derived (Pelham et al., 2005). Therefore, these
scales are limited in their comprehensiveness. Other rating scales include the Conners’ Rating
Scale (CSR; Conners, 1997), the Swanson, Nolan and Pelham-1V Questionnaire (SNAP-1V;
Swanson, 1992), Vanderbilt ADHD Diagnostic Rating Scales (VADRS; Wolraich et al., 1998),
ADHD Rating Scale (ADHD-RS; DuPaul, Power, et al., 1998), and Hyperactivity Rating Scale
(HRS; Spring et al., 1977). The CSR, SNAP-1V, VADRS, ADHD-RS, and HRS are known as
narrow-band rating scales, which specifically assess for ADHD and are typically based on
symptomatology in the DSM (Collett et al., 2003). Thus, narrow-band rating scales offer a more

robust examination of ADHD while forfeiting comparison with other psychopathology.
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Clinical Utility and Effectiveness of ADHD Rating Scales

Although broad- and narrow-band rating scales have different pros and cons, they are
both clinically useful and effective. Studies analyzing psychometric properties of broad- and
narrow-band scales reveal that they are well-validated and have solid reliability (Collett et al.,
2003; Pelham et al., 2005). In addition, many of the broad-band rating scales are highly
correlated with one another, despite consisting of empirically and rationally derived items
(Pelham et al. 2003). Furthermore, meta-analyses have shown that ADHD rating scales maintain
moderate specificity and sensitivity rates in detecting ADHD (i.e., CBCL, CRS; Chang et al.,
2016), as well as excellent overall diagnostic accuracy (Mulraney et al., 2022). Therefore, both
narrow- and broad-based scales are acceptable options for use, and implementing them in tandem
is optimal for enhancing the assessment process (Collett et al., 2003).

Ethnic Differences in ADHD Ratings

Despite evidence supporting that ADHD rating scales are effective and clinically useful
tools in the ADHD assessment process, research looking at ADHD ratings across ethnic groups
indicates potential limitations to using ADHD measures universally as a screening tool. More
specifically, average ratings tend to vary by the child’s ethnic background, raising the question of
whether these mean differences were due to nonequivalent measurement properties across ethnic
groups, which have been rarely examined in the literature.

Ratings for Black Children. Older studies using community samples of children from
schools indicate that Black children are rated higher on ADHD rating scales (i.e., ADHD-RS-1V,
CRS, HRS, SNAP-1V) than White children by their teachers (Bussing et al., 2008; DuPaul et al.,
1997; Langsdorf et al., 1979; Spring et al., 1977). Villodas and colleagues (2019) randomly

selected 314 students (mean age of 8 years) from 17 elementary schools in a large, public school
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district in the 1994-1995 school year. They found that Black children were rated by teachers
significantly higher on the inattention symptoms scale in the CSI-4 than White children.
Similarly, in a small meta-analysis of five studies (Arnold et al., 2003; Reid et al., 2001; DuPaul,
Anastopoulos, 1998; Epstein et al., 2005; Reid et al., 1998), Miller and colleagues (2009) found
a significant pooled effect, with medium effect size, indicating that Black children had higher
teacher ratings of ADHD (i.e., ADHD-RS-1V, CRS, SNAP-IV) than White children. Although
one study indicated that parents rated Black children higher than White children (DuPaul,
Anastopoulos, et al., 1998), four out of the five studies relied on teacher-report rather than
parent-report of ADHD rating scales (Miller et al., 2009). A recent study by Evans and
colleagues (2013) looking at 875 children, aged 4-18, and 143 teachers from four states (e.g.,
Kansas, Maryland, Ohio, Pennsylvania) further substantiates prior findings. The authors found
that teacher scores on the inattention and hyperactivity-impulsivity scales on the Disruptive
Behavior Disorders Rating Scale (DBD) were significantly higher for Black children than White
children.

Other studies indicate that parent ADHD ratings among Black children are lower than
among White children. Hillemeier and colleagues (2007) found that in a longitudinal sample of
1,070 children from the Fast Track Project—a project looking at risk for emotional/behavioral
among low SES neighborhoods in four states (i.e., North Carolina, Tennessee, Pennsylvania,
Washington) —African American children had higher parent endorsements of ADHD symptoms
on the Diagnostic Interview Schedule for Children (DISC) than White children. However,
parents of African American children had a higher likelihood of endorsing ADHD symptoms
than parents of White children when they were balanced on the same hyperactivity levels

(Hillemeier et al., 2007). Although DISC is a structured interview tool, other ADHD rating
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scales, such as the CRS and the VADRS, use similar ADHD symptom descriptions (Hillemeier
et al., 2007); thus, using the DISC as a proxy for ADHD rating scales, this study indicates that
parents of White and Black children may differentially report ADHD symptoms, despite similar
display of behaviors. In a recent study, DuPaul and colleagues (2016) collected 2,079 parent and
1,509 teacher ratings of children, aged 5-17, from across the U.S. in 2014 using the ADHD-RS-
V Home and School versions. Teachers rated Black children higher than White children for both
inattention and hyperactive-impulsive scales while parents did not rate Black children higher on
hyperactive-impulsive and inattention scales than White children (DuPaul et al., 2016).
Furthermore, another study by Wexler and colleagues (2022) looked at a clinically referred
sample of 3,943 children, aged 6-18, whose data was collected between 2011-2020 from a
neuropsychology clinic. They further evidenced that while teachers endorsed greater
hyperactive-impulsive symptoms on the ADHD-RS-V for Black children than White children,
parents of Black children endorsed fewer symptoms than parents of White children.

Ratings for Hispanic/Latinx Children. As for Hispanic/Latinx children, the literature is
mixed; however, results relatively suggest that Hispanic/Latinx children have lower ADHD
ratings than White and Black children. Ramirez and Shapiro (1998) looked at CRS ratings from
61 White teachers regarding 61 Hispanic/Latinx and 61 White children, aged 6-11, from an
urban, school district. Hispanic/Latinx children were rated by teachers similarly or lower on
ADHD symptoms, but not higher than White children (Ramirez & Shapiro, 1998). Additionally,
using 10,367 children, aged 4-17, from the 2001 NHIS, Cuffe and colleagues (2005) found that
Hispanic/Latinx children had significantly lower ADHD symptom ratings than Black children on
the parent-reported SDQ. In the study by DuPaul and colleagues (2016), teachers rated

Hispanic/Latinx children lower on the hyperactive-impulsive and inattention subscales than
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Black children and parents rated Hispanic/Latinx children lower than White children on
inattention scales of the ADHD-RS-V.

Ratings for Asian Children. In terms of Asian children, studies consistently found lower
ADHD ratings among parents and teachers when compared to White and Black children. Earlier
studies show that within different ADHD rating scales (e.g., CBCL, HRS), parents and teachers
of Asian children in community samples, endorsed lower ratings of ADHD symptoms than for
White and Black children (Spring et al., 1977; Wells et al., 1992). In the study by Villodas and
colleagues (2019) from the 1994-1995 school year, White and Black children were rated by
teachers significantly higher than Asian children on the inattention symptoms scale in the CSI-4
(Villodas et al., 2019). Additionally, when looking at parent and teacher ratings together, Morgan
and colleagues (2016) examined a sample of 7,456 children from kindergarten to 8" grade who
participated in the Early Childhood Longitudinal Study, Kindergarten Class of 1998-1999. The
authors obtained ratings of ADHD and comorbid conduct disorder (CD) symptomatology from
parents and teachers, using scales they developed from DSM criteria, and found that Asian
children had significantly lower adjusted odds of moderate (.4) and severe (.07) ADHD and CD
symptomatology than White children.

Further, recent studies found supportive evidence of lower ratings among Asian children.
In the study by DuPaul and colleagues (2016), teachers rated Asian children lower on
hyperactive-impulsive and inattention subscales on the ADHD-RS-V than Black children.
Meanwhile, Cuffe and colleagues (2005) found that children within the “other” ethnic category,
which was comprised of Asian, American Indian, and Pacific Island children, had significantly
lower ADHD symptom ratings than both Black and White children on the parent-reported SDQ

(Cuffe et al., 2005). In addition, Quebles and colleagues (2020) analyzed data from 2,567
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children with autism spectrum disorder (ASD), aged 6-18, who were registered in the Autism
Treatment Network Registry between 2008 and 2016. Using the CBCL, they found that Asian
children had significantly lower odds of hyperactivity (.49) than White children when rated by
their parents.

Overall, the extant literature indicates that ethnicity may affect how informants rate
ADHD-related behaviors and determine clinical significance. Studies including Black children
have robust evidence that teachers are more likely to rate Black children higher than White
children (DuPaul et al., 1997; Langsdorf et al., 1979; Miller et al., 2009; Spring et al., 1977). As
for parents, the results are mixed. Although an older study indicated higher parent ratings
(DuPaul, Anastopoulos, et al., 1998), recent studies suggest that Black parents are more likely
than White parents to rate their child lower on ADHD scales (DuPaul et al., 2016; Hillemeier et
al., 2007; Wexler et al., 2022). Studies involving Asian and Hispanic/Latinx children, on the
other hand, indicate both lower parent and teacher ratings of ADHD than White and Black
children (Cuffe et al., 2005; DuPaul et al., 2016). These results indicate the need to further
investigate the utilization of ADHD rating scales in the context of multiple ethnic groups.
Limitations in Using ADHD Rating Scales across Ethnicity

There are several limitations when it comes to using ADHD rating scales, and these may
inhibit the use of these measurements across ethnic groups, contributing to the differences found
within ratings and subsequent diagnostic prevalence. These limitations include insufficient items
assessing for functional impairment, language and linguistic inadequacies, and susceptibility to
ethnic biases.

Lack of Measuring for Impairment. To meet the criteria for ADHD, clinicians must

assess not only symptoms but also impairment in two or more settings (APA, 2022). Although

17



symptoms and impairment can and should be further examined using diagnostic interviews,
including measures of impairment within the rating scale can assist the diagnostic process.
However, not all ADHD rating scales measure for impairment (Langberg et al., 2008; Pelham et
al., 2005), which may de-emphasize the importance of considering functional impairment in
assessment. Thus, other scales that are specific to impairment would need to be included, such as
the Columbia Impairment Scale (Bird et al., 1993) or the Brief Impairment Scale (Bird et al.,
2005). Doing so may add extra costs, such as increased time and energy toward completing
screening measures. Further, if additional measures assessing for impairment are dismissed, this
may lead to an inaccurate diagnosis of ADHD, with over or underestimations of the disorder.
Additionally, some research has indicated that the inclusion of impairment is imperative
in assessing for ADHD, as it may be a more universal construct than symptomatology across
cultural groups (Arcia & Fernandez, 1998; Bauermeister et al., 2005; Gerdes et al., 2013). A
study by Haack and colleagues (2018) found that although Hispanic/Latinx parents reported
fewer ADHD symptoms than non-Hispanic/Latinx parents, they tended to report higher levels of
impairment. Hispanic/Latinx parents may perceive their child’s problems as impairing but not
relate them to symptomatology due to their conceptualizations of ADHD and mental health in
general (Gerdes et al., 2013; Liang et al., 2016). For example, Hispanic/Latinx parents may not
recognize symptoms of ADHD, in comparison to impairment, due to their values in familismo
(i.e., interdependence with the family/community), respecto (i.e., respect and compliance with
authority), and spiritualismo (i.e., spirituality and religiosity; Gerdes et al., 2013; Haack et al.,
2018; Lawton et al., 2016). These values may help parents maintain an external locus of
control—the belief that external forces (e.g., fate, peer influences, teacher discipline style) may

be contributing toward their child’s behaviors—which decreases the likelihood that
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Hispanic/Latinx parents perceive hyperactive-impulsive and inattentive behaviors as problematic
(Gerdes et al., 2013; Lawton et al., 2016). On the other hand, Hispanic/Latinx parents might
report more impairment-related problems because it affects their cultural values more, such as
respecting and getting along with other people (Haack et al., 2018).

Although the literature in this area mostly focuses on the Hispanic/Latinx context, Black
and Asian parents are also less likely to adopt a biomedical view of ADHD (Liang et al., 2016).
Bussing and colleagues (2003) found that Black parents reported fewer worries surrounding
ADHD-related problems in school than White parents. Though this may be related to distrust
toward the school system, it may also be related to how Black culture appreciates expressive
movement and language (Davison & Ford, 2001; Neal et al., 2003). Thus, Black parents’ cultural
views may influence the belief that ADHD-related behaviors are a normative part of their child’s
development. As for Asian parents, collectivistic values may increase feelings of stigmatization
when endorsing ADHD symptoms, as they perceive their child’s behaviors as a reflection of
their parenting and a deviation from their beliefs in social unity and harmony (Liang et al., 2016;
Pham, 2013). Additionally, relaxed parenting styles earlier in childhood and the adoption of an
internal locus of control—an idea that their child’s behaviors are controllable with the ability to
improve over time—may increase Asian parents’ tolerance toward ADHD-related behaviors
(Braje et al., 2012; Jose et al., 2000; Pham, 2013). Thus, Asian parents might only report
problems when they reflect severe impairment, especially if it interferes with academic success
and schooling which are an important part of Confucian and Hindu principles (Jose et al., 2000;
Liang et al., 2016; Pham, 2013). Therefore, including impairment helps to capture problems that

may be going on that might not be culturally reflected by ADHD symptomatology. Taking this
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into consideration, having a measure that includes both symptomatology and impairment can
help to increase cultural sensitivity (DuPaul et al., 2016).

Language and Linguistic Inadequacies. Another weakness is that although some rating
scales have been translated to multiple languages, such as the CBCL, SDQ, SNAP-1V, and
ADHD-RS, other rating scales are only available in English and Spanish (e.g., BASC, CSI-4,
CRS, VADRS). The 2019 U.S. Census Bureau report stated that about 20% of the U.S.
population (67.8 million people) spoke a language other than English, and though Spanish was
the most common non-English language, other frequently spoken non-English languages include
Chinese, Tagalog, Vietnamese, and Arabic (Dietrich & Hernandez, 2022). Additionally, of the
people who spoke Chinese, Tagalog, Vietnamese, and Arabic, the proportion of people who
spoke English “less than very well” ranged from 30% to 52% (Dietrich & Hernandez, 2022). The
low availability of rating scales in different languages limits certain ethnic groups, such as
Asians, from using the scales to their fullest potential. Those who are not fluent in the available
languages may not be able to understand what is written and might not answer accurately nor be
able to utilize them completely. Further, when rating scales are available in different languages,
there may be translation errors and some terms may not be translated equally to other languages
even with the use of back-translation techniques (Reid et al., 1995). If scales are not
linguistically accurate, their psychometric properties must be further evaluated before they can
be deemed reliable and valid for use (Gerdes et al., 2013).

Bias and Differential Reporting. Other weaknesses include that ADHD rating scales
may be susceptible to informant biases, as well as low cross-informant agreement, with

differential ratings among informants (Des Los Reyes & Kazdin, 2005; Pelham et al., 2005).
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This is further elucidated when ethnicity is involved (APA, 2022), as evidence shows that
parents and teachers of Black and Hispanic/Latinx children differ in their reported scores.

A comparison between parent and teacher ratings of ADHD among Black children
reveals significant discrepancies. Studies show that teachers tend to endorse greater ADHD
ratings for Black children than their parents. In a sample of 258 3-year-old children, who were
part of a longitudinal study on behavioral problems, Black parents were more likely than White
parents to endorse lower hyperactivity and inattention ratings on the BASC than teachers
(Harvey et al., 2013). Furthermore, Lawson and colleagues (2017) found similar findings in their
two study samples of (1) 1,056 clinic-referred children, aged 4-7, being assessed for ADHD in an
urban, northeastern hospital, and (2) 317 clinic- and school-referred children, aged 6-12, being
evaluated for ADHD and whose data was retrieved from data collection centers. In both study
samples, teachers reported higher levels of hyperactivity-impulsivity and inattention on the
ADHD-RS-IV for Black compared to White children, but no differences were seen in parent
reports (Lawson et al., 2017). Additionally, when ethnicity is accounted for among teacher
informants, this further complicates findings. Kang and Harvey (2020) used a sample of 71
Black parents and 60 White teachers selected from across 42 states in the U.S. who rated the
behaviors of White and Black children from video clips using the VADRS. They found that
White teachers rated Black boys’ behaviors higher on the VADRS than Black parents (Kang &
Harvey, 2020).

As for Hispanic/Latinx children, Haack and colleagues (2018) found that among 159
children, 2" to 5" grade, from 27 schools in the San Francisco Unified School District, parents
of Hispanic/Latinx children had a higher likelihood than Non-Hispanic/Latinx parents to endorse

lower CSI scores on ADHD symptomatology compared to teachers. However, Harvey and
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colleagues (2013) found that Hispanic/Latinx mothers were more likely than White mothers to
endorse higher ratings of hyperactivity and attention ratings on the BASC than teachers. The
authors noted that this discrepancy may be partially due to Hispanic/Latinx mothers having a
significantly higher likelihood of depression, which is associated with endorsement of higher
ADHD ratings; however, though associations were present, they did not reach statistical
significance (Harvey et al., 2013). Despite the mixed results among Hispanic/Latinx children,
this further corroborates that bias may be involved in completing ADHD rating scales and that
results should be interpreted cautiously.

Differential ratings may be attributed to a multitude of factors, including behavior
differences due to the environment (e.g., home vs. school) and differing perceptions or
interpretations of items (Des Los Reyes & Kazdin, 2005; Liang et al., 2016). Additionally,
informants may be influenced by personal expectations and biases about children from differing
ethnic backgrounds (Des Los Reyes & Kazdin, 2005; Liang et al., 2016). Stereotypes about
Black and Hispanic/Latinx children, especially males, include that they are anger-prone, hostile,
and difficult, which stems from overrepresentation in the criminal justice system and robust
achievement gaps (Bruton & Robles-Pifia, 2009; Harvey et al., 2013; Mak & Rosenblatt, 2002;
Neal et al., 2003; Villodas et al., 2019). These stereotypical characterizations may influence
informants to believe that Black and Hispanic/Latinx children have more impairments and severe
difficulties. Similarly, informants may be biased toward Asian children because of their low
crime rates, association with nondeviant peers, and the “model minority” stereotype—the
perception that Asian individuals are high-achieving, smart, hard-working, and well-disciplined
(Braje et al., 2012; Jang, 2002; Lee, 1994). This schematic portrayal of Asian children being

easy-going and disciplined may influence informants to overlook present difficulties,

22



contributing to the lower ADHD ratings observed (Villodas et al., 2019; Spring et al., 1977).
Differential reporting may not necessarily be detrimental since it can help one to understand the
role of contextual factors influencing a child’s behaviors, which has important implications in
identifying appropriate interventions (Des Los Reyes et al., 2015). However, given that there
may be potential biases affecting informant reports as well, it is imperative to include ratings
from multiple informants to ensure a comprehensive assessment of ADHD and enhance the
validity of the diagnosis (De Los Reyes et al., 2015; Mulraney et al., 2022).
Measurement Invariance of ADHD Rating Scales across Ethnicity

In addition to these weaknesses, there is another limitation to using ADHD rating scales
with varying ethnic groups: ADHD rating scales may not maintain equivalent theoretical
structures of ADHD across diverse populations, resulting in biased estimations. It is not clear
whether the factor structure and constructs of hyperactivity-impulsivity and inattention within
ADHD rating scales are the same across ethnic groups (Miller et al., 2009), and this is often
frequently assumed without further testing. To assert equivalence across ethnic groups,
measurement invariance must be attained (Gerdes et al., 2013; Miller et al., 2009).

Measurement invariance is defined as “equivalence of a construct across groups or
measurement occasions” (Putnick & Bornstein, 2016, p. 1), and in the context of ethnicity, it can
help determine whether measures are culturally valid. There are four steps to achieving
measurement invariance, in which each subsequent step assumes the previous: (1) configural, (2)
metric, (3) scalar, and (4) residual (Kline, 2016; Putnick & Bornstein, 2016). Configural
invariance, which is the least restrictive level, indicates that the factor structure, with the same
items in each factor, is replicable in each group. Metric invariance (also known as weak

invariance) signifies that each factor is demonstrated in the same way, or on the same scale,
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across each group. Scalar invariance (also known as strong invariance) illustrates that groups
have similar intercepts or thresholds, meaning that each group does not respond systematically
higher or lower than the others. Lastly, residual invariance (also known as strict invariance)
means that the error, or unique variance, for each item is equivalent across groups. Although
residual invariance is the last level for reaching measurement invariance, researchers often do not
require residual variance, as this level can be difficult to achieve, and it may be unreasonable to
require this degree of precision in measurement (Kline, 2016; Putnick & Bornstein, 2016).

Measurement invariance is a necessary step to achieve before ADHD ratings can be
compared adequately across ethnic groups. Although there is evidence to support that ADHD
ratings may vary as a function of ethnicity, it is unclear whether these findings reflect true ethnic
differences or are a result of non-equivalent measurement properties. In other words, groups can
only be meaningfully compared when the construct being measured is the same across groups
(Chen, 2008). A potential bias that may affect findings is response styles (Chen, 2008; Kline,
2016). As items in ADHD rating scales are typically rated on a Likert scale, respondents are
asked to choose among a series of descriptors that best describe how much their child’s
behaviors correspond to the behavioral statement. For example, the teacher and parent form of
the SNAP-IV has statements such as “often fidgets with hands or feet or squirms in seat,” and
asks parents/teachers to rate how much the statement describes their child on a 4-point Likert
scale (0 = not at all, 1 = just a little, 2 = quite a bit, 3 = very much; Swanson, 1992). Cultural
values may influence how individuals respond, and thus ratings may not objectively represent
children’s behaviors.

Studies have found that extreme response styles (ERS; i.e., choosing endpoints of a scale

and avoiding midpoints) and acquiescence response styles (ARS; i.e., choosing one side of a
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scale consistently, which is typically on the positive end) are more frequent, or common, among
Black and Hispanic/Latinx populations than other ethnic populations (Davis et al., 2011; Yang et
al., 2010). On the other hand, those who identify as Asian tend to avoid ERS and ARS and select
middle points on Likert scales (Davis et al., 2011; Wang et al., 2008; Yang et al., 2010).
Response styles may be affected by cultural values and relatedly, social desirability and
stigmatization. Hispanic/Latinx individuals may maintain ERS due to their sense of machismo
and la mujer, which emphasizes male and female dominance or strength, while familismo may
help to maintain ARS due to a reflection in social cohesion (Davis et al., 2011). Similarly, Black
individuals might have higher ERS and ARS due to their desire to be accepted and perceived
positively by society which is driven by their strong family values (Liu et al., 2016). As a result,
Black and Hispanic/Latinx populations may be more likely to have ERS and ARS due in part to
the social desirability principle—claiming attributes that are favorable while denying those that
are unfavorable (Nederhof, 1985). Though the Asian group also endorses collectivistic values
that are like Hispanic/Latinx and Black groups, their values in social harmony may lead them to
endorse the middle group to avoid conflict and being outcasted, which may be driven by feelings
of stigmatization (Wang et al., 2008).

Furthermore, another potential bias could be related to whether items are appropriately
defined. More specifically, items may have different meanings across cultures (Kline, 2016). For
example, in a study looking at the CBCL, Lambert and colleagues (2002) found that 25% of
problems endorsed by Black parents were not included within items in the measure. Thus, items
included in the scales may not encapsulate cultural definitions of what it means to be
hyperactive-impulsive and inattentive (Gerdes et al., 2013; Reid et al., 1995). Additionally, the

frequency of the items, or score ratings, may differ based on cultural interpretations. Depending
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on one’s cultural norms, individuals may have different interpretations of what frequency or
duration of fidgeting corresponds with “not at all”, “just a little”, “quite a bit”, and “very much”
(Reid et al., 1995). Given the earlier discussion on how ethnically minoritized parents are less
likely to adopt biomedical models, they may be more tolerant of behaviors and endorse a lower
frequency of behaviors (Liang et al., 2016).

Summary and Critique

ADHD rating scales are an important part of the assessment process in detecting
childhood ADHD. There are both broad- and narrow-based rating scales, which either include
rationally derived items for multiple psychopathologies or include DSM-derived ADHD
symptom items (Collett et al., 2003; Langberg et al., 2008). In general, both broad- and narrow-
band ADHD rating scales when used correctly, offer a cost-effective and feasible approach to the
assessment process (Pelham et al., 2005). Advantages of using ADHD rating scales include that
they are short and easy to complete, effective in detecting ADHD, and can be implemented
within large populations. Additionally, although rating scales cannot be used as a replacement
for an assessment to receive an ADHD diagnosis, it increases the chances of diagnosis and
referral.

However, despite the clinical utility and effectiveness of using ADHD rating scales as a
screening tool, there appears to be a pattern of differential ADHD ratings as a function of
ethnicity. Most studies generally find that ratings are lower among Black, Hispanic/Latinx, and
Asian children than White children. Extant literature does well to address the importance of
attending to ethnicity in ADHD rating scales and looks at both broad- and narrow-band scales;
however, several areas of improvement could help to provide further clarity in this line of

research. Most studies focus primarily on Black children, with only some literature including
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Asian and Hispanic/Latinx children. The limited research on Asian and Hispanic/Latinx
populations makes it difficult to generalize findings. For example, although results are consistent
across studies for Asian children, most, if not all, studies are not representative of the U.S.
population. One study by Cuffe and colleagues (2005) attempted to use data from the NHIS, but
their findings need to be interpreted with caution, given that the “other” category was not able to
be analyzed as separate ethnic groups. However, as seen with how Asian and Hispanic/Latinx
children have differential ratings compared with White and Black children, further inclusion of
Asian and Hispanic/Latinx populations using nationally representative samples is warranted.

Additionally, studies show that the perspective of the informant, either from a teacher or
parent standpoint, can differentially affect ratings. This is consistent with literature theorizing
that informant discrepancies may arise from having unique perspectives on behaviors or from
having different environmental expectancies (Des Los Reyes & Kazdin, 2005), as well as
literature indicating that bias is a limitation for using rating scales (Pelham et al., 2005; Wexler et
al., 2022). In research on parent-teacher discrepancies, parents tend to report more symptoms
compared to teachers (Takeda et al., 2020). In contrast, the preliminary literature on ADHD
ratings among ethnic groups points to parents rating ethnically minoritized children lower on
ADHD symptoms than White children. Therefore, ethnicity may interact with parent and teacher
ratings of ADHD, creating differential rating patterns than observed as a holistic unit. However,
the majority of the current research tends to focus on teacher rather than parent ratings. As both
parent and teacher ratings are crucial for a comprehensive examination of ADHD, there is a need
for more research on ethnic differences among parent ratings of ADHD rating scales.

Given these differential ratings, the literature suggests that ADHD rating scales may

maintain several weaknesses, which has multiple implications for its use across ethnic groups. A
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lack of measuring for functional impairment in tandem with symptomatology may limit its use
across cultures, as well as undermine the importance of impairment in diagnostic decision-
making (Gerdes et al., 2013; Pelham et al., 2005). Additionally, not all rating scales are
accessible to ethnic groups due to language differences, and they may not be impervious to
biases, making it important to include both teacher and parent reports of these scales (Harvey et
al., 2013; Pelham et al., 2005).

The last weakness questions to what extent ethnicity affects the interpretation of ADHD
rating scales and whether ADHD rating scales can be used equivalently across ethnic groups.
Currently, there is a dearth of literature exploring this issue. A systematic review by Stevanovic
and colleagues (2017) examined different child psychopathology scales, inclusive of ADHD
scales such as the CBCL, SDQ, VADRS, and ADHD-RS. The authors indicated that ADHD
rating scales contain mixed, weak, and inconclusive measurement invariance of these measures
for use cross-culturally. Of note, many of these studies were in different countries, so there is a
gap in understanding of U.S. populations (Stevanovic et al., 2017). Although some U.S. studies
do indicate evidence of measurement invariance for ADHD rating scales (e.g., CRS, ADHD-RS-
V, SDQ), they mostly focus on whether these measures are equivalent across White, Black, and
Hispanic/Latinx populations (DuPaul et al., 2016).

In this study, I will further explore the construct validity of a broad-band rating scale, the
SDQ, which has many strengths as a screening measure of ADHD: it contains an impact
supplement assessing for functional impairment, is available in multiple languages, and has both
a parent and teacher version of the measure. Specifically, | will focus on the factor structure of
the parent report of SDQ Hyperactivity-Inattention subscale and subsequently test for

measurement invariance utilizing a representative national sample that consists of White, Black,

28



Hispanic/Latinx, and Asian ethnic groups. This will be the first step in understanding ethnic

differences in ADHD symptoms since it is not conclusive whether differences in ADHD ratings

across ethnic groups are a product of true cultural differences or lack of measurement invariance

(Chen & West, 2008).

Strengths and Difficulties Questionnaire: Hyperactivity-Inattention Subscale (SDQ-HI)
The SDQ was developed by Robert Goodman as a broad-band rating scale used to screen

and assess for a range of behaviors, emotions, and relationships among children aged 4-16 (now

with versions available for 2-4, 4-17, and 18+ ages (https://www.sdginfo.com; Goodman, 1997).

Goodman based and evaluated the SDQ against the well-established Rutter questionnaires
(Elander & Rutter, 1996), which was considered a reliable and valid behavioral screening
measure for children (Goodman, 1997). Similar to, yet deviating from the items in the Rutter
Questionnaire, the SDQ was designed to encapsulate multiple dimensions of problem behaviors,
in addition to focusing on the child’s strengths, in a short and easy-to-complete format
(Goodman, 1997). Currently, the SDQ is made up of 25 core items, divided into five subscales:
(1) Conduct Problems, (2) Hyperactivity-Inattention, (3) Emotional Symptoms, (4) Peer
Problems, and (5) Prosocial Behavior (Goodman, 1997). Along with the 25 core items, there is
an additional 5-item impact supplement, which assesses for impairment (Goodman & Scott,
1999). For the purposes of this study, I will be focusing on the SDQ Hyperactivity-Inattention
Subscale (SDQ-HI). This subscale is made up of five items, with two items measuring
hyperactivity, two items measuring inattention, and one item measuring impulsivity (Goodman,

2001; Goodman & Scott, 1999).
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Psychometric Properties of the SDQ and SDQ-HI

Reliability. Reviews have reported robust evidence that the SDQ is a psychometrically
sound measure to use as a screening tool in the assessment process (Achenbach et al., 2008;
Marti et al., 2022; Stone et al., 2010). In terms of reliability, the SDQ is shown to have
satisfactory internal consistency, with Cronbach alpha coefficients of .82 for the total score and
.77 for the hyperactivity-inattention score (Goodman, 2001). Although Goodman and colleagues
used a British sample, similar Cronbach alpha coefficients were found in a U.S. sample (total
score, o. = .83), helping to further provide support for satisfactory internal consistency. There is
also evidence of interrater agreement between parent, teacher, and adult informants, with average
Pearson correlations in clinical (r = .39-.58) and community samples (r = .24-.37; Goodman et
al., 1998). Although these findings indicate low to moderate interrater agreement, they are
greater than or equal to the meta-analytic mean of other child measures found by Achenbach and
colleagues (1987; r = .20-.27) and by Des Los Reyes and colleagues (2015; r = .25-.30). As for
test-retest reliability, the SDQ evidenced stable ratings across short and long intervals of time.
Goodman (2001) found significant correlations in a 4-to-6-month period, with a mean correlation
of .62 and higher correlations for total (r = .72) and SDQ-HI scores (r =.72). Further, SDQ and
SDQ-HI scores remained stable over a 12-month period, where correlations for SDQ-HI (r =.77)
and total scores (r =.77) remained the highest (Hawes & Dadds, 2004).

Validity. In terms of validity, the SDQ demonstrates evidence of strong convergent
validity with other reliable and valid broad-band screening measures, such as the Rutter
Questionnaire (total score, r = .88; hyperactivity-inattention score, r = .82; Goodman & Scott,
1999), CBCL (total score, r = .87; hyperactivity-inattention score, r = .71; Goodman, 1999, and

Youth Self-report (YSR; total score, r = .83; hyperactivity-inattention score, r =.76; Kovacs &

30



Sharp, 2014). Therefore, the SDQ has similar content tapping multiple dimensions of children’s
behaviors as these screening measures. Studies using receiver operating characteristic (ROC)
analyses also found that the SDQ was able to distinguish between different populations (i.e.,
clinical versus non-clinical), with good to excellent area under the curve coefficients (AUC; .87;
.93) that are comparable to the Rutter Questionnaire (.87) and CBCL (.92), evidencing
concurrent validity (Goodman, 1997; Goodman & Scott, 1999). For ADHD specifically, a study
by Algorta and colleagues (2016) indicated excellent AUCs (.90-.96) across age and sex for the
SDQ-HI in discriminating between children with and without ADHD. Additionally, ina U.S.
sample, AUCs in the parent (.74) and child SDQ-HI (.76) were comparable to the CBCL (.81)
and YSR (.77) and met the benchmark for distinguishing between ADHD and non-ADHD
children (Kovacs & Sharp, 2014). Two longitudinal studies also indicated partial evidence of
predictive validity, as the SDQ was shown to significantly predict a range of disorders in two-,
five-, and seven-year periods, inclusive of ADHD (Croft et al., 2015; Nielsen et al., 2019).

Predictive Power. As for its predictive power, developers of the SDQ created an
algorithm that combines ratings of symptoms and impairment from the SDQ across informants
(i.e., parent, child, and teacher) to predict whether a child would be diagnosed with a disorder
(Goodman et al., 2003). Diagnostic predictions are aggregated into three different groups:
conduct and oppositional disorders, hyperactivity and inattention disorders, and anxiety,
depressive, and obsessive-compulsive disorders (Goodman et al., 2003). Subscale scores of 6, 7,
and 9 and impact scores of 1 or 2 are used as cutoffs to help define children into ‘unlikely,’

‘possible,” and ‘probable’ categories (see https://www.sdginfo.com).

Using this predictive algorithm, several studies have indicated that the SDQ-HI may be

useful as a screener for ADHD. In a sample made up of 10,438 children, aged 5-15, recruited
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from child benefit records in Britain, Goodman and colleagues (2003) found a sensitivity rate of
75% for ADHD using parent, teacher, and child reports. In another study, Ullebg and colleagues
(2011) looked at a sample of 6,233 children, aged 7-9, in Norway using a longitudinal study of
child mental health from 2002. The authors used the SDQ-HI and its predictive algorithm to
detect ADHD in parent and teacher reports separately, with a cutoff value of 7, and reported a
59% sensitivity rate, 96% specificity rate, and .48 PPV for teacher reports and a 49% sensitivity
rate, 96% specificity rate, and .44 PPV for parent-reports. Additionally, Nielsen and colleagues
(2019) found a 42% sensitivity rate, 97% specificity rate, and 28.9% PPV for hyperkinetic-
inattentive disorder in the ICD-10 using 1,176 parent and teacher SDQ reports from a
longitudinal study in Copenhagen reassessing children at ages 5-7 and 11-12. Similar specificity
and sensitivity rates can be found in other studies using samples of preschool-aged children, with
varying PPVs (PPV = .31-.64; @vergaard et al., 2018; Rimvall et al., 2014).

On the other hand, @vergaard and colleagues (2019) analyzed the predictive power of
using the SDQ-HI subscale to identify ADHD with only parent reports. Using 52,373 7-year-old
children who participated in a follow-up questionnaire for the Danish National Birth Cohort, the
authors found a 39% sensitivity rate, 96% specificity rate, and .09 PPV when using a cutoff score
of 7. Additionally, in a U.S. sample of 6,483 children, aged 13-18, from a nationally
representative study, He and colleagues (2013) found a 61% sensitivity rate, 92% specificity rate,
and 0.36 PPV using only parent-reported SDQ scores and a cutoff score of 6. Despite indication
that children with ADHD may be overlooked with the use of the SDQ-HI, the lower sensitivity
rates and varying PPV's might be attributed with the proportion of children with ADHD in each
sample (i.e., 1.8-6.7%), the type of cutoffs used, and whether multiple informants reported scores

(He et al., 2013; Nielsen et al., 2019; @vergaard et al., 2019; Ullebg et al., 2011). In
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consideration of these psychometric findings, and that screening is one of many steps in the
assessment process to help rule out diagnoses (Mulvaney-Day et al., 2018), the SDQ-HI may be
a valid screener for ADHD.

Strengths of the SDQ and SDQ-HI

Along with its psychometric properties, the SDQ has many strengths as a measure, which
makes it a versatile tool used in assessment, clinical practice, and research. As benefits of the
measure, the SDQ offers a way to additionally measure for impairment, provides accessibility to
multiple populations, and reduces resources needed in completing assessments. Additionally,
many of these benefits can help to facilitate the use of the SDQ across ethnic groups.

Impact Supplement. One of the limitations of using ADHD rating scales is that some do
not offer methods of assessing for functional impairment, which results in clinicians using
additional measures. In contrast, the SDQ provides a method of assessing impairment by offering
an impact supplement (SDQ-1; Goodman & Scott, 1999). The SDQ-I includes five questions
about the onset of difficulties, degree of distress, impairment in multiple settings (e.g., home,
school, peers, leisure activities), and burden of difficulties on the family (Goodman & Scott,
1999). From the SDQ-I, an impact score can be derived by aggregating scores from the degree of

distress and impairment in multiple settings (see https://www.sdginfo.com).

Although there has not been much research regarding the validity and reliability of using
the SDQ-1 as a measure of functional impairment, many researchers have used this in addition to
SDQ subscale scores to predict childhood disorders (Nielsen et al., 2019; @vergaard et al., 2019;
Ullebg et al., 2011). Furthermore, one study provided supportive evidence of partial validity in
using the SDQ-I to assess for functional impairment. Kjerandsen and colleagues (2023)

examined the Vineland Adaptive Behavior Scales Il (VABS-II; Sparrow et al., 2011), Children’s
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Global Assessment Scale (CGAS; Shaffer et al., 1983), and SDQ impact scores among 337
children, aged 4-18, who were referred for assessment between 2012-2016 to neuropediatric
clinics in Norway. The SDQ impact score correlated significantly (p < .001) with the VABS-II (r
=-.36) and CGAS (r = -.29) impairment measures, supporting convergent validity with weak
associations. Since the VABS-II and the CGAS measures different dimensions of functional
impairment (i.e., adaptive functioning, general functioning) and are both clinician-rated tools,
this may contribute toward the observed weak associations (Kjerandsen et al., 2023). However,
although associations were weak, the SDQ-I indicated similar levels of functional impairment as
the VABS-II and CGAS among children with ADHD and ASD, providing indirect support for
concurrent validity (Kjerandsen et al., 2023). Additionally, albeit preliminary, the authors
indicated that the SDQ-I might improve diagnostic clarity of ADHD and ASD but may not be
adequate to detect diagnoses accurately when used in isolation (i.e., without the other 25 items in
the scale; Kjeerandsen et al., 2023). Although more research is necessary to validate the
usefulness of the SDQ-I, these preliminary findings evidence a strength to using the SDQ
because it offers a way to encapsulate functional impairment and improve diagnostic assessment
for ADHD in one measure.

Accessibility to Multiple Populations. In addition to having an impact supplement, the
SDQ is an accessible measure, increasing its utilization across a variety of contexts. The SDQ is
available in three different versions; there is a parent/caregiver version, a teacher version, and a
child, self-report version (Goodman, 1997; Goodman et al., 1998). Therefore, the SDQ can
capture multiple perspectives of the child’s behaviors in differing environments. This helps to
mitigate potential bias by providing more of a balanced view of the child’s behaviors.

Furthermore, the SDQ is available to download on the official website, with over 40 languages
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available for use (e.g., Afrikaans, Chinese, Japanese, Spanish, Korean, Portuguese, Tagalog,
Vietnamese; Goodman, 2001). Given that rating scales may not be available in certain languages,
hindering its utility in populations that may not be fluent in English, the wide variety of
translated versions for the SDQ addresses this limitation (Achenbach et al., 2008). Additionally,
some studies provide preliminary evidence of reliability and validity, as well as conceptual and
linguistic equivalence, among translated versions of the SDQ (Hassan et al., 2019; Lijuan et al.,
2019; Stolk et al., 2017; Woerner et al., 2004). Although not all versions of the SDQ are well-
validated and require further investigation and revision, the current work continues to facilitate
the use of the SDQ among various populations.

Cost-Effectiveness. Furthermore, the SDQ is a cost-effective measure due to its
affordability and brevity. The SDQ is downloadable for free via the official website (Goodman,
2001). As a result, the SDQ does not come with additional charges and helps to reduce resources
needed in assessment. For example, the SDQ is a self-administered measure, meaning that
training is not needed to use the measure and that the measure does not require a large quantity
of staff to issue the measure. In addition, since the SDQ contains only 25 items, with only five
items for the SDQ-HI, it takes less time to complete than other screening measures, such as the
CBCL and ASEBA (Goodman & Scott, 1999). Also, as the SDQ-I is not a necessary component
of the measure, it can be added or removed depending on the clinician’s purpose for using the
SDQ. Some measures of functional impairment are long, and as a result, time-consuming to
include (Kjerandsen et al., 2023). However, since the SDQ-1 is short to complete, it does not add
excessive time that would otherwise burden the respondent. For example, longer screening
measures might impede completion and affect engagement in assessment, which may make

shorter screening measures more practical and feasible to implement.
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Although shorter measures often sacrifice reliability and validity for conciseness, the
SDQ maintained high criterion validity, when compared with a well-established semi-structured
interview measurement (Parental Account of Child Symptoms; PACS; Taylor et al., 1986), than
the CBCL (Goodman & Scott, 1999). In particular, the SDQ had significantly higher correlations
with the PACS on the hyperactivity-inattention scales (r = .43) than the CBCL (r = .15;
Goodman & Scott, 1999). Additionally, the SDQ-HI was found to have higher sensitivity than
the full DSM ADHD symptom list (i.e., 68% for SDQ-HI and 54% for DSM) when ADHD was
defined by a diagnostic interview measure (Posserud et al., 2014). Therefore, despite its limited
number of items, the SDQ maintains its quality as a screening measure. This can be further
corroborated with its other solid psychometric properties (Stone et al., 2010).

In consideration with its psychometric properties and characteristics, the SDQ is a
valuable screening tool, and using the SDQ-HI can help identify childhood ADHD. Many of the
strengths of the SDQ and SDQ-HI, such as its ability to measure for functional impairment,
obtain perspectives from varying informants with ranging language skills, and conserve
participant and clinician resources, support its acceptability as a measure for use across multiple
settings and populations. This helps to reduce some of the limitations that ADHD rating scales
have, which may hinder their use across differing ethnic groups. Inclusivity of impairment may
not only provide greater clarity to diagnostic decisions but also caution clinicians that there may
be problems despite the dismissal of symptomatology. This is especially important for ethnic
minority groups that adopt less biomedical models of ADHD. Moreover, increasing access to
multiple informants can reduce ethnically biased understandings toward a child’s behaviors, and
availability in multiple languages secures the perspectives of non-primary English-speaking

parents and caregivers who wish to voice their concerns. Meanwhile, the cost-effective

36



component of the SDQ also serves to indirectly maintain inclusion of multiple informants by
allowing for administration to varying people despite time constraints or financial inability to do
SO.

Factor Structure of the SDQ-HI

Despite the advantages of using the SDQ to help facilitate screening of childhood
disorders in diverse ethnic groups, there are some limitations to using the SDQ-HI as an ADHD
rating scale. Relative to the earlier limitations, there is a lack of understanding of whether the
measure is equivalent for use across ethnic groups. However, before the evaluation of
measurement equivalence, the factor structure of the SDQ-HI must first be analyzed. Analyzing
the factor structure of the SDQ-HI would help support conceptual understandings of ADHD and
determine whether its conceptualization aligns with the DSM-V-TR to evidence the construct
validity of the measure.

One-Factor SDQ-HI. No known studies have strictly analyzed the factor structure of the
SDQ-HI, as studies typically group all five items in the SDQ-HI implicitly assuming a one-factor
structure of the SDQ. In the original study by Goodman (2001), the factor structure of the SDQ
was analyzed using exploratory factor analyses (EFAS). Results of EFAs showed that the SDQ
had loaded primarily and exclusively on five predicted factors (i.e., conduct problems,
hyperactivity-inattention, emotional problems, peer problems, and prosocial behaviors); each
factor corresponded with one of the five subscales, with five items loaded on each subscale
(Goodman, 2001). The five-factor structure of the SDQ was further replicated in studies using
confirmatory factor analyses (CFASs) and exploratory structural equation modeling (ESEM,;
Grayhbill et al., 2021; Hall et al., 2019; He et al., 2013). Although some studies found evidence

supporting a three-factor (i.e., externalizing, internalizing, prosocial; Dickey & Blumberg, 2004)
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and four-factor structure (i.e., conduct, hyperactivity, internalizing, prosocial; Bull et al., 2015),
most studies generally replicate and support the five-factor structure of the SDQ (Karlsson, 2022;
Marti et al., 2022; Stone et al., 2010).

As a result of these studies, the five items in the SDQ-HI are typically conceptualized as
one factor, which corresponds with the unidimensional model of ADHD that was derived from
the DSM-I111-R (APA, 1987; Bauermeister et al., 1992). In the DSM-I11-R, ADHD was not listed
under different dimensions, which the DSM-I111 had previously defined. Instead, 14 symptoms,
consisting of hyperactivity, impulsivity, and inattention, were defined under one domain, and any
combination of 8 or more of these symptoms would classify a diagnosis of ADHD (Bauermeister
et al., 1992). Therefore, the unidimensional model of ADHD posits that hyperactivity,
impulsivity, and inattention are encapsulated in a single dimension of maladaptive behavior
(Lahey et al., 1988). From a theoretical perspective, this model is supported by primary core
deficit theories of ADHD. One such theory, proposed by Barkley (1997), predicates that
deficiency in behavioral inhibition underlies ADHD symptomatology, as inhibition is an
essential component of four executive functions (i.e., working memory, self-regulation,
internalization of speech, reconstitution) that affect goal-directed behavior, task persistence, and
motor control.

Two-Factor SDQ-HI. In contrast with the unidimensional model of ADHD, other
researchers and clinicians view ADHD as multidimensional, with hyperactivity and impulsivity
included as one factor and inattention as another factor. This two-factor structure was elicited in
the DSM-1V, which categorized hyperactivity and impulsivity symptoms together while
inattention symptoms remained independent from the two (APA, 1994; Bauermeister et al.

2010). This conceptualization of ADHD has stayed consistent in the DSM-1V-TR (APA, 2000),
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DSM-V (APA, 2013), and the DSM-V-TR (APA, 2022). Further, predominant presentations of
the disorder were derived from the separation of these dimensions (i.e., combined, predominantly
hyperactive, predominantly inattentive; APA, 2022).

Changes in the DSM’s conceptualization of ADHD were prompted by factor analyses of
the ADHD symptom list suggesting two-factor solutions (Bauermeister et al., 1992; Lahey et al.,
1988; Pillow et al., 1997). Additionally, initial field trials for the DSM-IV provided evidence that
hyperactivity-impulsivity and inattention were separate dimensions, as they were associated with
different types of impairment, and clinicians diagnosed children with ADHD independent of
inattention symptoms (Lahey et al., 1994). In support of a two-factor structure of ADHD, genetic
studies analyzing etiological influences of ADHD indicate that there are both shared and unique
genetic relationships among hyperactivity-impulsivity and inattention domains (Kuntsi et al.,
2015; Larsson et al., 2006). Further, studies show that inattention is associated with executive
dysfunction while hyperactivity-impulsivity is associated with temporal discounting, or delay
aversion (Chhabildas et al., 2001; Scheres et al., 2008; Sonuga-Barke et al., 2003). This relates to
the dual-pathway theory of ADHD that supposes that differing brain circuits (i.e., meso-cortical,
meso-limbic) form separate executive and motivational pathways that both give rise to the
development of heterogeneous ADHD symptomatology (Sonuga-Barke, 2002). In other words,
these studies theorize that hyperactivity-impulsivity and inattention are overlapping, yet distinct
entities due to their differing etiological pathways.

In examining the factor structure of varying measures of ADHD, some studies support a
unidimensional conceptualization of ADHD (Bauermeister, 1992; Flory et al., 2020); however,
results from these studies may have been influenced by the age group of their samples. In other

words, since the studies utilized preschool-aged and college-aged individuals, there may have
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been a lack of heterogeneity in symptomatology, making a unidimensional structure more
suitable. This coincides with developmental trajectories of ADHD describing how hyperactive-
impulsive symptoms are predominantly present in preschool-aged children and decline with age,
along with inattention symptoms becoming more present over time (Biederman, 2000;
Cherkasova et al., 2013). Therefore, multidimensional conceptualizations of ADHD may be
more appropriate for a 6- to 13-year-old age range (Bauermeister, 1992). Furthermore, most
other studies examining the factor structure of ADHD favor the two-factor model (Arias et al.,
2016; Bauermeister et al., 1992; Bauermeister et al., 2010). In a systematic review, the two-
factor model of ADHD was supported cross-culturally in at least 15 countries using a range of
informants and rating scales (Bauermeister et al., 2010). As such, ADHD is conceptualized best
as a multidimensional, two-factor construct, and it may be appropriate to examine whether the
SDQ-HI best fits a one or two-factor structure as well.
Measurement Invariance of the SDQ-HI

After exploring the factor structure of the SDQ-HI by comparing one- and two-factor
models, other necessary steps are needed to qualify the use of this measure across a variety of
people and contexts. Previous research has indicated that the five-factor structure of the SDQ is
invariant across age, sex, treatment groups, time, and informants (i.e., mothers and fathers,
parents and teachers; Chiorri et al., 2015; Graybill et al., 2021; Hall et al., 2019; He et al., 2013;
Rogge et al., 2018; Staatz et al., 2023). However, less research has attempted to understand
whether the constructs being captured within the SDQ in general, and those of the SDQ-HI in
particular, are equivalent across ethnic groups.

In the U.S., two studies have examined the measurement invariance of the SDQ with

ethnicity in mind. In a study by He and colleagues (2013) that looked at a sample of 6,483 13—
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18-year-old children from the National Comorbidity Survey — Adolescent Supplement, they
found evidence of partial measurement invariance (i.e., configural, metric, scalar invariance) for
the five-factor, parent-reported SDQ across White, Black, and Hispanic children. Although there
were other ethnic groups available for analysis, they were not included due to the difficulty in
parsing each group from each other (He et al., 2013). In a different study by Graybill and
colleagues (2021), who examined 1,545 middle-school children from a federally funded project
implementing universal health screening in 2015 and 2016, they also supported partial
measurement invariance for the five-factor, parent-reported SDQ across White and Black
children. In a third study, Gomez and Stavropoulos (2018) attempted to assess measurement
invariance in the parent-reported SDQ (both in English and Malay versions) among a sample of
1,407 children, aged 5-13, in Malaysia. Results from their study indicated full measurement
invariance (i.e., configural, metric, scale, residual invariance) for the parent-reported SDQ across
Malay, Chinese, and Indian Malaysian children. However, since their study utilized a two-factor
structure (i.e., positive construal factor and psychopathology factor), which separated SDQ-HI
items across factors and removed two non-salient SDQ-HI items, this does not provide a clear
understanding of whether the SDQ-HI is invariant across ethnicity in the U.S.
Summary and Critique

Many studies have supported the validity and reliability of the SDQ, with studies also
evidencing predictive power in using the SDQ-HI to screen for ADHD. In addition, with its
strong psychometric properties, the SDQ offers many benefits over other rating scales: it
includes items measuring for impact as a supplemental measure, is available in multiple
languages and versions, and is cost-effective. However, despite its many strengths, the SDQ, and

particularly the SDQ-HI requires further psychometric evaluation to be able to be adequately
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used as an ADHD rating scale among diverse ethnic populations. More specifically, there is a
need to assess both the factor structure of the SDQ-HI and whether its measurement properties
are invariant across ethnicity.

To my knowledge, the factor structure of the SDQ-HI has yet to be explored in prior
studies. Given that the SDQ-HI is typically seen as one factor within the broader, five-factor
SDQ model, and that there are only five items in the scale, the SDQ-HI may maintain a one-
factor structure. However, research has yet to compare one- and two-factor models of the SDQ-
HI, so it is unclear whether the ADHD construct conceptualized in the scale is unidimensional or
two-dimensional. Although studies that analyzed the SDQ structure show that the five items load
strongly on one factor, there is some evidence to support that the SDQ-HI may fit better with a
two-factor structure. Given the developmental course of ADHD discussed earlier and the age
range that the measure is used for (Goodman, 1997), the SDQ-HI might be more consistent with
a two-factor structure. Further, when developers of the SDQ were creating items for the SDQ-HI,
they based the items off symptom domains from the DSM-1V, which conceptualized ADHD as
multidimensional: two items encapsulated inattention and three encapsulated hyperactivity-
impulsivity (Goodman, 2001). Additionally, some studies have provided evidence of minor
factors in the SDQ-HI with added modifications of covariances between two items measuring
inattention and the two items measuring hyperactivity helping to improve the model fit of the
measure (Bge et al., 2016; Karlsson et al., 2022). Since no known studies have investigated the
two-factor structure of the SDQ-HI, more research comparing the one- versus two-factor
structure is needed. Doing so will help to implicate whether the SDQ-HI aligns well with the
current conceptualization of ADHD in the DSM and provide greater support toward using it as a

screening tool.
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No studies have investigated whether the measurement properties of SDQ-HI are invariant
across ethnicity. Although previous studies help to evidence that the five-factor model of SDQ is
invariant across ethnicity, they focused on White, Black, and Hispanic/Latinx child populations,
overlooking other ethnic groups. Further, the existing study including Asian populations in other
countries may not be generalizable to the U.S. context. To date, no other studies have attempted
to analyze measurement invariance of the SDQ-HI across ethnicity in a U.S. population, making
it difficult to make inferences about whether the measure is invariant for Asian children.
Additionally, the current literature conceptualized the SDQ-HI as a single-factor model within
the broad five-factor structure of the SDQ, except for Gomez and Stavropoulos (2018); therefore,
results may differ if the SDQ-HI is analyzed separately and fits a two-factor structure instead. In
consideration of these limitations, more work is needed to support whether the SDQ-HI can be
used appropriately across ethnic groups without introducing biases.

Aims and Hypotheses

My current study had three primary aims: (1) identifying the factor structure of the SDQ-
HI, (2) analyzing measurement invariance of the SDQ-HI across White, Black, Hispanic/Latinx,
and Asian children, and (3) examining latent mean differences of the SDQ-HI across the four
ethnic groups.
Aim 1: Factor Structure of the SDQ-HI

In the literature, there is debate about whether ADHD should be conceptualized as
unidimensional or multidimensional; however, studies generally support a two-factor structure,
coinciding with recent versions of the DSM-V-TR (Bauermeister et al., 2010). Given that there
are no known studies analyzing the specific factor structure of the SDQ-HI, it is unclear whether

a one- or two- factor structure fits this subscale best. Therefore, the first aim of the study was to
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investigate the factor structure of the SDQ-HI by comparing the fit of one- versus two-factor
models. Since the SDQ-HI is used with an age range that typically displays heterogenous
symptoms across hyperactivity-impulsivity and inattention domains (Bauermeister, 1992;
Goodman, 1997), was designed with a multidimensional conceptualization of ADHD (i.e.,
having items correspond with hyperactive, impulsive, and inattentive symptom domains from the
DSM-IV; Goodman, 2001), and evidenced possible subfactors (Bge et al., 2016; Karlsson et al.,
2022), | predicted that a two-factor model of the SDQ-HI would fit the data better than a one-
factor model.
Aim 2: Measurement Invariance of the SDQ-HI

Although studies indicated that there may be potential cultural factors affecting how
ethnic groups interpret and respond to measures (Davis et al., 2011; Yang et al., 2010), research
on measurement invariance of the SDQ-HI is sparse. The second aim of the study was to
examine whether the identified factor structure of the SDQ-HI in the first step would hold
invariant properties across the four ethnic groups. No hypothesis was proposed due to the limited
evidence.
Aim 3: Latent Mean Differences across SDQ-HI Scores

Studies on ethnic differences in ADHD rating scales find that Black, Hispanic/Latinx,
and Asian children were rated lower than White children, specifically when rated by their parents
(Cuffe et al., 2005; DuPaul et al., 2016). However, since there is a lack of studies analyzing
whether these rating scales are equivalent across ethnicity (Stevanovic et al., 2017), it is unclear
whether these results reflect true differences or biases in measurement. Assuming the SDQ-HI
could achieve at least configural invariance in the analyses mentioned above, this study

investigated latent group mean differences across ethnicity. In consideration of stigmatized
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perceptions of ADHD across ethnic minority groups, as well as adherence to less biomedical
models of ADHD, having less education about the disorder, and higher distress thresholds (Liang
et al., 2016), it was hypothesized that Black, Hispanic/Latinx, and Asian children will have lower
latent means than White children.
Methods

Data and Sample

The data for this study was derived from the Sample Child portion of the 2019 National
Health Interview Survey (NHIS), a nationally representative cross-sectional household interview
survey conducted annually by the National Center for Health Statistics (NCHS) that includes
data on a broad range of health and socio-demographic information. The NCHS uses
geographically clustered, multistage sampling techniques to obtain representative samples of the
civilian, noninstitutionalized U.S. population. The U.S. is first partitioned into 1,689 geographic
areas—counties or equivalents that are contiguous and do not cross state borders—which either
make up one stratum or are divided into two strata dependent upon the population density. Each
stratum is further divided into clusters that contain approximately 2,500 addresses, and these
clusters are systematically selected to comprise the sample. For the 2019 NHIS, 534 clusters of
addresses within 310 geographic areas were selected, and these were inclusive of each state.
After collecting basic demographic information about everyone typically residing in each
household address, one child (i.e., aged 17 years or younger) is randomly selected, and a
knowledgeable adult or parent (from here on referred to as parent) is asked to provide
information about that child in a face-to-face or telephone interview. Their responses to these

guestions make up the data in the Sample Child portion of the NHIS.
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The 2019 NHIS originally included 9,193 children from 33,138 households. Children
aged 0-3 (n = 1,985) children are excluded from this study since the Strengths and Difficulties
Questionnaire (SDQ) measure only contains information about children aged 4-17. Additionally,
due to the small amount of data available for American Indian/Alaska Native children (n = 53)
and the inability to disaggregate ethnicity from the other category (n = 374), these two groups are
excluded from analyses. Further, cases that were missing values on items in the SDQ-HI (n =
108) were deleted from analyses. With these exclusions, the total analytic sample is 6,673
children (Non-Hispanic White: n = 3,779; Hispanic/Latinx: n = 1,670; Non-Hispanic Black: n =
828; Non-Hispanic Asian: n = 396).

Measures

The primary measure is the Strengths and Difficulties Questionnaire (SDQ); see Appendix
A), a measure developed by Robert Goodman that assesses a child’s emotional and behavioral
functioning (Goodman, 1997). This 25-item measure is used as a screening tool for clinical
assessment and is composed of five subscales looking at conduct problems, hyperactivity-
inattention, emotional symptoms, peer problems, and prosocial behavior. Prior studies
demonstrate that the SDQ is a psychometrically solid measure, with evidence of both validity
and reliability (see Psychometric Properties of the SDQ). For the current study, | will specifically
be looking at the five items comprising the SDQ-HI. Table 1 presents the SDQ-HI items. There
are similar versions of the measure used by parents, teachers, and children; however, the 2019
NHIS only provides the parent-report version of the SDQ. In this version, each parent, or
knowledgeable adult, was asked to rate how well each statement matches their child’s behavior
in the past six months on a 3-point Likert scale (1 = not true, 2 = somewhat true, 3 = certainly

true). Additionally, some items were reverse-coded for positively worded items. The scores from
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each item were then added together to provide a total SDQ-HI subscale score, with a scale
between 0-10. A cutoff score of 7 is typically used in epidemiological studies to classify whether
one may qualify for an ADHD diagnosis (Overgaard et al., 2019; Ullebo et al., 2011).

The grouping variable in this study was a combined variable of the child’s race and
Hispanic/Latinx ethnicity. The child’s race and Hispanic/Latinx ethnicity were reported by a
parent or knowledgeable adult during the interview. The variable was coded as follows: 1 = Non-
Hispanic White (i.e., White group), 2 = Hispanic/Latinx, 3 = Non-Hispanic Black (i.e., Black
group), and 4 = Non-Hispanic Asian (i.e., Asian group).

In addition, other demographic and socioeconomic variables were included about the
child: sex (1 = male, 2 = female), age (4-17), nativity status (0 = U.S. born, 1 = foreign-born, -9
= missing), the highest level of education attained by an adult in the family’s household (1 =
grade 1-12, no diploma, 2 = high school graduate or GED, 3 = some college, no degree, 4 =
associate’s degree, 5 = bachelor’s degree, 6 = master’s degree, 7 = professional school or
doctoral degree, -9 = missing), total combined family income (1 = 0-34,999, 2 = 25,000-49,999,
3 =50,000-74,999, 4 = 75,000-99,000, 5 = 100,000 and over, and -9 = missing), and previous
ADHD diagnosis (0 = no, 1 = yes, -9 = missing) are accounted for. Additionally, the child’s
relationship to the adult informant was reported (1 = parent [biological, adoptive, or step], 2 =
grandparent, 3 = aunt/uncle, 4 = brother/sister, 5 = other relative/non-relative, -9 = missing).

Analytic Approach
Preliminary Analyses
Exploratory Analyses
Distributional properties, such as outliers, normality, skewness, and kurtosis were

examined for each study variable.
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Descriptive Statistics

Demographic and socioeconomic information, including sex, age, nativity status, highest
household education, family income, and ADHD diagnosis were analyzed to describe the
sample’s characteristics. Further, minimum, maximum, mean, and standard deviation values for
the SDQ-HI were examined.
Aim 1: Factor Structure of the SDQ-HI

A series of confirmatory factor analyses (CFAs) was used to identify whether the SDQ-
HI best fits a one- or two-factor structure. Analyses were performed via MPlus (version 8.9;
Muthén & Muthen, 1998-2023). Since the items in the SDQ-HI are rated on a 3-point Likert
scale, the variables were treated as ordinal, and weighted least squares estimation (WLSMV) was
employed. Since the NHIS uses a complex, multistage probability sample, NCHS (2020)
recommends that researchers account for stratification, clustering, and sampling weights in their
analyses. As such, | included the corresponding variables provided in the data and indicated the
type of analysis as ‘complex.” x* test of model fit is typically used to determine model fit, where
statistical significance suggests that the model does not provide a perfect fit to the observed data
(Mueller, 2000). However, since ¥ is sensitive toward large sample sizes, this was not heavily
relied upon. Instead, root mean square error of approximation (RMSEA), standardized root mean
squared residual (SRMR), comparative fit index (CFI), Tucker-Lewis index (TLI) were used to
determine model fit. Additionally, Hu and Bentler (1999) recommended that good, acceptable fit
is indicated by an RMSEA value of .06 or lower, an SRMR value lower than .08, and CFl and
TLI values that are .95 or higher. Given that the models are nested WLSMV was employed, >
difference tests were conducted to compare model fits. A p-level value of .05 was used to

determine statistical significance, where the model with more parameters is supported.
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Aim 2: Measurement Invariance of the SDQ-HI

Upon identifying the best fitting factor structure (i.e., baseline model) for each ethnic
group, a series of CFAs were used to test for configural invariance by freeing all factor loadings
and item thresholds. Model fit indices were compared with the acceptable indices proposed by
Hu and Bentler (1999; RMSEA < .06, SRMR < .08, CFI1 > .95, TLI > .95). Upon determining
whether configural invariance was met, the alignment optimization approach was employed
using a fixed specification and Whites as the reference group (i.e., means and variances of the
reference group fixed to 0 and 1, respectively; Asparouhov & Muthén, 2023). Approximate
measurement invariance was determined by examining the total number of non-invariant item
parameters and their degree of non-invariance (e.g., R?). According to Asparouhov & Muthén
(2023), higher R?values closer to 1 typically indicate invariant parameters, while lower R? values
closer to 0 indicate non-invariant parameters. However, there are several limitations to using R?
as a measure for invariance, such as having low values despite parameter estimates being
invariant among groups and values of O due to large variance (Asparouhov & Muthén, 2023).
Therefore, pairwise comparisons of factor loadings and item thresholds were examined along
with the more restrictive rule of thumb suggested by Muthén & Asparouhov (2014), where no
more than 25% of items should be non-invariant.
Aim 3: Latent Mean Differences across SDQ-HI Scores

After establishing whether the alignment optimization approach performed well and that
the factor means were able to be compared meaningfully, pairwise comparisons of latent means

were examined. A p-value of .05 was used to determine statistical significance.
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Results

Preliminary Analyses
Exploratory Analyses

The results of exploratory analyses showed that the statistics related to normality,
outliers, skewness, and kurtosis, were all within the acceptable range or below the recommended
cut-offs.
Descriptive Statistics

Descriptive statistics are reported in Table 2. Children in the sample were aged 4-17 (M =
11.1 years, SD = 4.06). The sample was 56.4% White, followed by 25.2% Hispanic/Latinx,
12.4% Black, and 6% Asian. Children were predominantly male (51.9%) and U.S. born (94.8%).
The adult informant was primarily the child’s parent (i.e., biological, adoptive, or step; 93.5%),
followed by a grandparent (4.2%), brother/sister (0.8%), other relative/non-relative (0.8%), and
aunt/uncle (0.6%). According to the adult informant, the highest level of education in their
family was a bachelor’s degree (25.3%) followed by high school graduate or GED (17.3%),
master’s degree (16%), associate’s degree (15.9%), some college (14.4%), professional or
doctoral degree (5.7%), and grades 1-12 (5.2%). Additionally, the sample had a total combined
family income between 1000,000 and over (37.5%), 0-34,999 (20.7%), 50,000-74,999 (17.1%),
75,000-99,999 (13.1%), and 35,000-49,999 (11.5%). Furthermore, 10.3% of children in the
sample were previously diagnosed with ADHD.
Aim 1: SDQ-HI Factor Structure

SDQ-HI factor structure for the entire sample. The first set of exploratory analyses
investigated the factor structure for SDQ-HI for the entire sample. Table 3 presents model fit

indices for the one-factor (Model 1; see Figure 1) and two-factor models (Model 2; see Figure 2)
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of the SDQ-HI. The fit indices indicated mediocre fit for Model 1 (RMSEA =.115, SRMR =
.045, CFI = .967, TLI =.934) and Model 2 (RMSEA = .118, SRMR =.042, CFI =.972, TLI =
.930). However, the ¥ difference test suggested that Model 2 had a significantly better model fit
compared to Model 1 [Ay?(1) = 79.767, p < .001].

To improve model fit, modification indices (MIs) of correlated residual terms were
examined. The correlated residual terms for SDQ1 (i.e., good attention) and SDQ5 (i.e., thinks
first) had large Mls across models (M1 = 319.844; MI = 188.336). Given that these two items are
the only reverse-coded items in the SDQ-HI, both models were modified to include the
correlated residual term between these two items (see Figures 3 and 4). Model fit indices
indicated mediocre fit for the modified one-factor model (see Table 3; Model 3; RMSEA = .104,
SRMR =.032, CFIl =.978, TLI =.946) but reasonable fit for the modified two-factor model
(Model 4; RMSEA =.058, SRMR =.017, CFIl =.997, TLI = .983). Further, the data fit the
modified models significantly better [Ax?(1) = 227.266, p <.001; Ay?(1) = 142.341, p < .001].
When Model 3 and Model 4 were compared, the Model 4 had a significantly better fit [Ay?(1) =
184.651, p < .001]. Overall, this suggested that the SDQ-HI fits a two-factor structure better?.

Testing the SDQ-HI factor structure for each ethnic group. A series of CFAs were
conducted to determine the best factor structure for each ethnic group, respectively (see Table 4).
Given the results based on the total sample, the modified versions of the one- and two-factor
models (i.e., Model 3 and Model 4 with correlated residuals) were compared. Overall, Model 3
provided mediocre fit for each group (White: RMSEA =.140, SRMR = .032, CFI =.982, TLI =
.956; Hispanic/Latinx: RMSEA = .115, SRMR =.035, CFI =.974, TLI = 0.936; Black: RMSEA

=.140, SRMR = .035, CFI = .974, TLI = .936; Asian: RMSEA = .085, SRMR = .043, CFI =

2 Although results suggest that a two-factor structure fits best, the inattention and hyperactivity-impulsivity factors
are highly correlated with one another; thus, caution should be taken when interpreting results.
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979, TLI = .947). In contrast, Model 4 had reasonable fit for each group (White: RMSEA =
.087, SRMR =.019, CFI =.995, TLI =.983; Hispanic/Latinx: RMSEA = .067, SRMR =.019,
CFI =.993, TLI =.978; Black: RMSEA = .076, SRMR =.020, CFI =.995, TLI =.982; Asian:
RMSEA = .065, SRMR =.030, CFI =.991, TLI =.969). Additionally, Model 4 fit the data
significantly better than Model 3 for White [Ay?(1) = 180.663, p < .001], Hispanic/Latinx [Ay?(1)
=61.060, p <.001], Black [Ay?(1) = 41.272, p <.001], and Asian groups [Ay*(1) = 6.574, p <
.05]. Therefore, Model 4 was retained as the baseline model for further analyses, and results
indicated that the two-factor structure is consistent across ethnic groups.

Aim 2: Measurement Invariance of the SDQ-HI

Testing the configural invariance model. To test whether the alignment optimization
approach could be used, all the loadings and thresholds were freed in the baseline configural
invariance model, with all ethnic groups included. The configural invariance model has
reasonable fit (see Table 5; RMSEA = .078, SRMR =.020, CFI = .995, TLI = .983), forming the
basis for alignment optimization. This also suggested that the SDQ-HI captures both inattention
and hyperactivity-impulsivity across ethnicity.

Alignment optimization. The alignment optimization approach was used with a fixed
specification, and the White group was used as a reference whose factor mean was restricted to
0. Table 6 presents standardized item loadings and item thresholds for each ethnic group. The
results demonstrated invariance for all item loadings across ethnic groups (ps > .05).
Additionally, R? values for tests of item loadings ranged from .521 to .999, except for that of
SDQ5 (0). These results demonstrated strong support for metric invariance of the SDQ-HI such

that ethnic groups had similar meanings of inattention and hyperactivity-impulsivity.
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With regard to the test of invariance for item thresholds, the thresholds for SDQ3, SDQ4,
and SDQ5 significantly varied across ethnic groups (ps < .05). Indicated in bold, the second
threshold of SDQ3 (i.e., SDQ3%$2) was non-invariant for the Asian group, while the second
threshold of SDQ4 (i.e., SDQ4%$2) and the first threshold of SDQ5 (i.e., SDQ5$1) was non-
invariant for the Hispanic/Latinx group. Pairwise comparisons indicated that the second
threshold of SDQ3 significantly differed in the Asian versus Black comparison (At =-1.427, p <
.05), Asian versus White comparison (At = -1.174, p <.001), and Hispanic/Latinx versus White
comparison (At =-.852, p <.01). Further, the second threshold of SDQ4 significantly differed in
the Asian versus White comparison (At = -.523, p < .05), Hispanic/Latinx versus White
comparison (At =-.487, p <.001), and Black versus White comparison (At = -.386, p <.05).
Lastly, the first threshold of SDQ5 significantly differed in the Black versus Hispanic/Latinx
comparison (At =-.308, p <.01), Asian versus White comparison (At =.259, p < .05), and
Hispanic/Latinx versus White comparison (At = .249, p < .01). Given non-invariance in
thresholds for three of the five items (3/5 = 60% non-invariance), approximate scalar invariance
was not met. In general, Asian children were significantly more likely to be perceived as fidgety
(i.e., SDQ3) than White and Black children despite displaying similar behaviors. Additionally,
Hispanic/Latinx children were more likely to be perceived as restless (i.e., SDQ4) than White
children and less likely to be perceived as impulsive (i.e., SDQ5) than White and Black children
despite displaying similar behaviors.

Aim 3: Latent Mean Differences Across Ethnicity

Although the alignment optimization indicated there might be potential bias in item

thresholds across the four ethnic groups, we continued to analyze for latent mean differences. To

examine latent mean differences, additional pairwise analyses were conducted between the
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White reference group and Hispanic/Latinx, Black, and Asian groups separately®. Table 7
includes results for the model fit assessment of the configural invariance models; Table 8
presented results for the item loadings and item thresholds; and Table 9 reports latent group
mean comparisons.

White vs. Hispanic/Latinx. In the White versus Hispanic/Latinx model, configural
invariance was achieved (RMSEA = .082, SRMR =.019, CFI =.995, TLI =0.982). When using
the alignment optimization, none of the item loadings significantly differed between the two
groups. Additionally, the R? values were relatively high (.849 to 1) except for SDQ5 (0). When
examining the item thresholds, the first threshold of SDQ1 (At = .244, p < .001), the second
threshold of SDQ4 (At = -.430, p < .001), and the first threshold of SDQ5 (At =.275, p <.01)
varied significantly. The 25% cut-off (3/5 = 20% non-invariance) was not met, which suggested
that there was a lack of scalar invariance between the two groups. Additionally, there was no
significant difference in the latent means for inattention (Mmispanic = .093, p > .05) and
hyperactivity-impulsivity (Muispanic = .062, p > .05), when items with non-invariant parameters
were excluded.

White vs. Black. In the White versus Black model, configural invariance was achieved
(RMSEA =.084, SRMR =.019, CFI =.995, TLI = 0.984). The alignment optimization indicated
that none of the item loadings and thresholds significantly differed, proving support for metric
and scalar invariance. Comparisons of latent means were nonsignificant for inattention (Mgjack =
127, p > .05) and hyperactivity-impulsivity (Mgiack = -.055, p > .05).

White vs. Asian. In the White versus Asian model, configural invariance was achieved

(RMSEA = .077, SRMR =.020, CFI =.996, TLI =.987). The results from the alignment

3 Latent mean comparisons across all ethnic groups are reported in the Supplementary Material.
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optimization showed that all factor loadings did not significantly differ. When comparing the
item thresholds, there was a significant difference found for SDQ3%$2 (At =-1.104, p < .01), but
the amount of non-invariance nevertheless met the 25% cut-off (1/5 = 20% non-invariance).
Results from latent mean comparisons indicated no significant differences in inattention (Masian
= -.347, p > .05) and hyperactivity scores (Masian = -.228, p > .05), when items with non-
invariant parameters were excluded.

In sum, across all pairwise comparisons, there does not appear to be significant
differences in inattention. Additionally, in the White vs. Black comparison, there were no
significant differences in hyperactivity-impulsivity. However, in the White vs. Hispanic/Latinx
comparison and White vs. Asian comparison, there was a lack of scalar invariance for
hyperactivity-impulsivity making it difficult to interpret latent mean difference results in this
domain.

Discussion

The current study aimed to further understand the construct validity of the SDQ-HI by
first examining whether the factor structure best fits a one- or two-factor model using a
nationally representative community sample of children. Additionally, this study aimed to assess
the measurement invariance of the SDQ-HI in White, Black, Hispanic/Latinx, and Asian
children. After investigating the invariance of the SDQ-HI across ethnic groups, this study
further analyzed whether latent group means differed across ethnicities. Consistent with the first
hypothesis, results suggested that the two-factor model fit the SDQ-HI better than the one-factor
model. This was consistent across White, Black, Hispanic/Latinx, and Asian ethnic groups.
Additionally, upon examining configural invariance and using the alignment optimization

approach, results indicated that overall, the factor structure and item loadings of the SDQ-HI
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were relatively invariant across all ethnic groups. However, as some item thresholds were found
to be non-invariant, this suggested that there were differences in the way that parents perceived
children’s behaviors across ethnicities, particularly for items capturing hyperactivity-impulsivity.
Thus, although it was hypothesized that Black, Hispanic/Latinx, and Asian children would have
lower latent means than White children, the results suggested that latent means for inattention
and hyperactivity did not significantly vary between White and ethnically minoritized groups. It
is possible that ethnic biases related to perceptions in behaviors could have affected these results.
Factor Structure and Contributions to ADHD’s Conceptualization

To our knowledge, this is the first study to analyze the factor structure of the SDQ-HI,
given that previous studies have primarily examined the factor structure of the SDQ in its
entirety (Graybill et al., 2021; Hall et al., 2019; Karlsson, 2022; Marti et al., 2022). Although the
SDQ-HI was developed with a unidimensional model of ADHD in mind, the current study’s
findings are in line with research suggesting that ADHD may be better conceptualized as a
multidimensional construct, with inattention and hyperactivity-impulsivity as two separate but
related factors (Bauermeister et al., 2010; Sonuga-Barke, 2002). More specifically, prior studies
have theorized that there may be differing neural pathways to the disorder and unique genetic
relationships within each symptom domain (Kuntsi et al., 2015; Sonuga-Barke, 2002).

Alongside these broad understandings of the factor structure, the study findings indicate
that the two-factor model best fits the SDQ-HI compared to the one-factor model across
ethnicity. This is related to prior work indicating stability in the two-factor structure of ADHD
across different countries/cultural groups using other ADHD rating scales (Bauermeister et al.,
2010; Gomez-Benito et al., 2015). A multidimensional, two-factor structure of ADHD may

better suit various ethnic groups as it helps to encapsulate alternative presentations of ADHD that
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may be potentially influenced by culture. However, to understand whether the same factors and
their associated items are truly meaningful to each group, we needed to determine whether the
SDQ-HI was invariant across ethnicity.
Equivalence of SDQ-HI across Ethnicity

Consistent with prior work suggesting that the SDQ is invariant across ethnic groups
(Graybill et al., 2021; Gomez & Stravropoulos, 2018; He et al., 2013), the results from this study
evidenced that the SDQ-HI is invariant across White, Black, Hispanic/Latinx, and Asian
children. The current work adds to this body of literature as it examined whether the two-factor
structure of the SDQ-HI, in particular, was equivalent and used a wider range of ethnic groups.
As findings indicated that the SDQ-HI met configural invariance and alignment optimization
results provided additional support for factor loading invariance (i.e., metric invariance), this
suggests that the SDQ-HI measures the same constructs (i.e., inattention, hyperactivity-
impulsivity) and has similar relevance or meaning across each ethnic group. Moreover, the
findings demonstrate that there is a commonality in symptom meanings and presentations across
inattentive and hyperactive-impulsive domains. However, it is important to note that this does
not underestimate the role that culture may play in ADHD. Culture may still impact the
expression of ADHD through risk markers and protective factors, as previously evidenced in
research on other mental health conditions (Canino et al., 2008; Patil et al., 2018). Additionally,
culture may affect interpretations of what is considered normative versus deviant behavior or the
ways that people typically respond to measures in general, which in turn might be associated

with the utilization of mental health services.
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Influence of Culture and Ethnicity on Behavior Endorsements

Although the factor structure and factor loadings of the SDQ-HI were invariant across
ethnicity, the results showed that some of the item thresholds were non-invariant (i.e., lack of
scalar invariance), particularly those related to hyperactivity-impulsivity. In other words, there
were significant differences in how ethnic groups perceived the severity of these behaviors.
Asian children were more likely to be perceived as fidgety than White children and
Hispanic/Latinx children were more likely to be perceived as restless than White and Black
children. Conversely, Hispanic/Latinx children were less likely to be perceived as impulsive
compared to White and Black children. These findings align with prior research suggesting
differing perceptions of behaviors within the hyperactivity-impulsivity domain among
Hispanic/Latinx and Asian groups (Arcia & Fernandez, 2003; Gerdes et al., 2013; Watabe et al.,
2022).

Multiple interpretations may help us understand why these item thresholds varied. First,
there may be different understandings of what people consider as “not true,” “somewhat true,”
and “certainly true”—response choices that are provided for each item—based on the child’s
ethnic background. Previous work suggests that people may have different tolerance levels or
perspectives on what is deemed appropriate or inappropriate based on ethnicity (Liang et al.,
2016). Item scales for Asian and Hispanic/Latinx children on hyperactive behaviors may be
lower than other ethnic groups (e.g., White and Black children) due to deviance from cultural
norms and disciplinary practices. In Asian and Hispanic/Latinx cultures, social cohesion and
social harmony are highly valued due to collectivistic mindsets (Davis et al., 2011; Wang et al.,
2008). Therefore, hyperactive-impulsive behaviors that deviate from these cultural values may

be less tolerable by these ethnic groups.
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On the other hand, the finding that Hispanic/Latinx children may be less likely to be
perceived as impulsive aligns with prior work indicating that Hispanic/Latinx parents may not
label or endorse their children as “impulsive” despite displaying these behaviors (Arcia &
Fernandez, 2003; Haack et al., 2018). Studies have suggested that Hispanic/Latinx parents may
not endorse items unless they perceive it to impact important cultural values, such as familismo
and respecto (Haack et al., 2018). Therefore, they might recognize impairment more than certain
symptoms. Alternatively, response styles may affect item endorsements. Previous studies have
found that Hispanic/Latinx individuals tend to respond to measures by choosing endpoints of a
scale (i.e., extreme response styles), which might be related to social desirability and wanting to
assert machismo and la mujer (i.e., male and female dominance or strength; Davis et al., 2011;
Yang et al., 2010). Thus, response styles may help to account for the differences seen in the
thresholds across items for Hispanic/Latinx children due to tendencies to respond to extreme
ends of the scale.

The differences in thresholds highlight the need to still consider ethnicity and culture
when using the SDQ-HI. However, in general, results still support the use of the SDQ-HI as a
screening tool for ADHD, which corresponds with other research highlighting strong reliability
and validity of scores produced by the measure (Achenbach et al., 2008; Algorta et al., 2016;
Kovacs & Sharp, 2014; Marti et al., 2022; @vergaard et al., 2018; Stone et al., 2010; Ullebg et
al., 2011). Our study adds another component to this line of research by increasing the construct
validity of the SDQ-HI across different ethnic groups.

Comparing Latent Means of Inattention and Hyperactivity Across Ethnicity
Despite results suggesting a lack of scalar invariance, we decided to continue looking at

pairwise comparisons of latent mean differences in inattention and hyperactivity-impulsivity.
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These findings add to the body of work on ethnic differences in ADHD ratings, as it expands our
understanding of other ethnic groups (i.e., Hispanic/Latinx, Asian) and includes a different
informant perspective than teachers (i.e., parent or knowledgeable adult). In contrast with studies
suggesting that Asian, Hispanic/Latinx, and Black children have lower parent ADHD ratings
compared to White children (Cuffe et al., 2005; DuPaul et al., 2016; Morgan et al., 2016; Wexler
et al., 2022), there were no differences in latent means of inattention between ethnic groups
found in the current study. The findings also indicate that Black and White children, displaying
both inattentive and hyperactive-impulsive behaviors, may have similar informant ratings when
the constructs in the measures are meaningful and relevant to them. This could be said given that
the SDQ-HI was found to be equivalent across both groups. However, the same could not be
interpreted for Hispanic/Latinx and Asian children compared to White children, given that there
was evidence of non-invariant item thresholds for the hyperactivity-impulsivity domain
described earlier. As the alignment optimization does not account for non-invariant items when
computing latent means and there are only five items in the measure, latent means may not
capture the full scope of the hyperactivity-impulsivity domain. Therefore, comparisons of these
means cannot be reliably interpreted.

Our study’s findings deviated from previous work identifying differences in ratings due
to the type of measures being used and how the scores were obtained. Most of the studies
comparing ADHD ratings between ethnic groups used other ADHD rating scales (e.g., ADHD-
RS-1V, CRS, SNAP-1V) and sum/mean scores from these scales. However, there is limited
research suggesting that these rating scales can be equivalently used across different ethnic
groups and the use of sum/mean scores may be more susceptible to measurement biases (DuPaul

et al., 2016; Miller et al., 2009; Stevanovic et al., 2017), so it is unclear whether the differences
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seen in ratings reflect true differences. Significant differences may exist when comparing
sum/mean scores but not when comparing latent means due to potential biases in the measures®.
Results from this current study help to support this given that parents of Asian and
Hispanic/Latinx children may have different perceptions about hyperactive-impulsive behaviors
despite having similar meanings attached to these constructs that may affect their scores. This
highlights the need to further test for measurement invariance in other ADHD rating scales and
to be mindful of different cultural interpretations of measures that might impact behavioral
perceptions and endorsements before making conclusions about differences in ADHD symptoms
or severity.
Clinical Implications

Results from this study provide important clinical implications regarding the use of the
SDQ-HI for assessing and conceptualizing ADHD. The structure of the SDQ-HI appeared to
align with current DSM conceptualizations of ADHD (i.e., inattentive and hyperactive/impulsive
symptom domains; APA, 2022) and demonstrated configural and metric invariance across
ethnicity. Such results suggested that clinicians may be able to deploy the measure as a screening
tool for ADHD in real-world or research settings without needing to modify its content based on
reporters’ ethnicities. At the same time, caution may be needed when employing cut-off scores
for the measure, particularly with respect to the hyperactive/impulsive symptom domain, as
results supported the idea of ethnic variation in the way that symptoms within this domain are
perceived by parents. Specifically, results suggested that although parents of children from

different ethnic groups may attach similar meanings and interpretations of ADHD, clinicians

4 Post-hoc analyses looking at differences in mean scores across ethnic groups were conducted (see Supplementary
Material). Results indicated that White children had significantly higher inattention and hyperactivity-impulsivity
mean scores than Hispanic/Latinx and Asian children.
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may need to consider how culture might impact parents’ perceptions of and tolerance toward
behaviors that characterize the hyperactive/impulsive items, particularly in Hispanic/Latinx and
Asian communities. In addition to asking clarifying questions to obtain more information on
behavioral ratings, it may be important to ask questions about impairment, along with
incorporating input from various other informants. Such methods may be important for fully
understanding whether ADHD-related behaviors are clinically elevated or are a product of
differing tolerance levels and/or response biases in parents with different ethnic backgrounds.
Further, during feedback portions of assessments, it may be crucial for clinicians to spend extra
time helping parents of Hispanic/Latinx and Asian children understand how ADHD is expressed
using culturally relevant language.

Alongside this, findings may also inform efforts to increase ADHD-related service
utilization in historically marginalized ethnic groups. Previous work has found that ethnically
minoritized children are less likely to be identified and treated for ADHD (Dauvis et al., 2021;
Yang et al., 2022; Wong & Landes, 2022). Several models have been created to help clarify
pathways to service utilization, with one such model being the ADHD Help-Seeking Behavior
Model (ADHD HSB Model; Eiraldi et al., 2002). This model suggests that children and their
families may experience potential barriers to care across four stages of help-seeking behavior
(i.e., Problem Recognition, Decision to Seek Help, Service Selection, Service Utilization; Eiraldi
et al., 2002). The current study demonstrates that parents across ethnic groups interpret and rate
inattentive behaviors similarly. As such, ethnically minoritized children are less likely to
encounter barriers, with regards to parent ratings, in the Problem Recognition stage for
inattentive behaviors. Additionally, findings from this study indicate that parents of

Hispanic/Latinx and Asian children have lower tolerance for hyperactive behaviors and thus may
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be more likely to seek professional help because of this. However, as prior studies have shown
that Black, Hispanic/Latinx, and Asian children are less likely to receive care (Davis et al., 2021;
Yang et al., 2022), this indicates that these groups may still face cultural and societal barriers in
other help-seeking stages. Other barriers include stigma, lower knowledge about ADHD,
negative attitudes toward traditional mental health services, discriminatory practices, and cultural
mismatch in care (Eiraldi et al., 2002). Thus, clinicians should not only be mindful of other
barriers in other service utilization stages but also recognize that the types of barriers may differ
based on cultural considerations. This awareness is important to potentially increase access to
care and mitigate disparities in ADHD service use in ethnically minoritized populations.

Limitations and Future Research Directions

The study has many strengths, including the use of a nationally representative community
sample of children, inclusive of diverse ethnic groups. However, despite these strengths and the
importance of the current study in informing the assessment and treatment of ADHD and
culturally sensitive procedures, several limitations need to be considered. First, as described
earlier, latent means computed via Mplus do not account for non-invariant parameters.
Additionally, as the SDQ-HI uses only five items, the removal of some items impacted our
ability to effectively compare latent means, particularly for Hispanic/Latinx and Asian children.
Therefore, future research should continue to examine for measurement invariance in other
ADHD rating scales to determine whether true differences exist in these two ethnic groups’
scores.

One other limitation of these results is that covariates, such as age and sex, were not
included in the models. This could potentially affect some of these results given that prior

research has shown sex and gender differences in ADHD symptoms and severity (Cherkasova et
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al., 2013; Loyer Carbonneau et al., 2021)°. The alignment optimization has recently allowed for
the inclusion of covariates which may allow for further understanding of potential effects
(Asparouhov & Muthén, 2023).

In addition to this, the current study was not able to include other variables to explain
some of these results. More specifically, variables surrounding ADHD perceptions and cultural
values represent a critical area of focus that future work may wish to expound upon.

Furthermore, other adult informants’ reports (e.g., grandparent, aunty/uncle, sibling) were
included, and informants’ ethnic identities were unable to be parsed. Therefore, it is possible that
the ethnicity of the informant may not necessarily match the child’s ethnicity and may
subsequently affect measurement interpretation and ratings due to their cultural values (Liang et
al., 2016; Kang & Harvey, 2020). However, as the majority of the informants (93.5%) were the
child’s parents and a large proportion of children in the sample were of the same ethnicity as all
parents in their household (84.6%), the ethnic match between the adult informant and child is
relatively high (NCHS, 2020). Despite this, future research should attempt to account for the
ethnic background of both the child and adult to interpret how results may be affected by the
cultural context better.

Additionally, as the current study primarily includes parent reports in the home
environment, there is limited understanding of the construct validity of the SDQ-HI for other
informants, such as teachers. The teachers’ ethnic background may interact with school
environmental expectancies and lead to differential understandings and use of measures (Des Los

Reyes & Kazdin, 2005; Pelham et al., 2005; Wexler et al., 2022). Thus, future research might

5> CFA and alignment analyses were replicated using sex (male vs. female) and age (child vs. adolescent) as grouping
variables (see Supplementary Material). Results suggested that the SDQ-HI was invariant across sex and age, with
males and children (4-11) having higher inattention and hyperactivity-impulsivity than females and adolescents (12-
17).
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also extend this study by examining the construct validity of the SDQ-HI using teacher informant
ratings across ethnicities. Given that ADHD symptoms need to be present in two or more settings
to determine whether a child should be considered for a diagnosis (APA, 2022; Wolraich et al.,
2019), further examining the construct validity of the SDQ-HI with teacher informants from
various ethnic backgrounds may help to generalize its use and ensure a comprehensive
understanding toward children’s behaviors.

Lastly, due to limited sample sizes, children of other ethnic groups (e.g., American
Indian/Alaska Native, Native Hawaiian/Pacific Islander), as well as multiethnic children were
unable to be accounted for. Given that other ethnic groups may attach different meanings and
perspectives (Gerdes et al., 2013; Liang et al., 2016), it is important to continually examine the
construct validity of the SDQ-HI and do so before making comparisons between groups.
Conclusion

Given ethnic disparities in ADHD prevalence, along with negative outcomes associated
with the disorder, measures that can appropriately screen for childhood ADHD across a range of
ethnic groups are needed. The current study provides further support for the construct validity of
the SDQ-HI, inclusive of measurement invariance in White, Black, Hispanic/Latinx, and Asian
children. Therefore, the SDQ-HI may be a useful screener in the identification of ADHD, as it
encapsulates two-dimensional conceptualizations of ADHD and is found to have equivalent
structure and meaning across a range of ethnic groups. Additionally, this study provided an
important step toward understanding differences in ADHD ratings. Despite prior studies
indicating that there are ethnic differences in ADHD ratings, these results may be partially
attributed to measurement biases. As found in this study, although ethnic groups had similar

meanings and definitions of ADHD, differences may exist in endorsement and perception of

65



behaviors. Clinicians should continue to consider how this might affect the assessment of
ADHD, particularly regarding differing tolerance levels. Meanwhile, future research should
continue to examine the measurement invariance of the SDQ-HI and other ADHD rating scales
across the ethnic backgrounds of different informants and attempt to further understand ways in
which culture plays a role in ADHD recognition. This study, along with other future studies, may
help to provide new avenues to facilitate ADHD assessment and close the gap in the

identification of ADHD across ethnic groups.
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Tables and Figures

Table 1
SDQ-HI Items
SDQ Item Item Description

1 Sees tasks through to the end, good attention span
2 Easily distracted, concentration wanders
3 Constantly fidgeting or squirming
4 Restless, overactive, cannot stay still for long
5 Thinks things out before acting
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Table 2

Descriptive Statistics (N = 6,673)

Variables n % M SD
Age 11.1 4.06
Sex
Male 3,460 51.9
Female 3,212 48.1
Missing 1 0
Ethnicity
Non-Hispanic White 3,779 55.6
Hispanic/Latinx 1,670 25
Non-Hispanic Black 828 124
Non-Hispanic Asian 396 5.9
Child’s Relationship with Adult Informant
Parent (biological, adoptive, or step) 6,240 935
Grandparent 281 4.2
Brother/sister 52 0.8
Other relative/non-relative 51 0.8
Aunt/uncle 40 0.6
Missing 9 0.1
Nativity Status
U.S. born 6,323 94.8
Foreign born 326 4.9
Missing 24 0.4
Highest Level of Education in the Family
B.A. degree 1,691 253
High school graduate or G.E.D. 1,155 173
M.A. degree 1,069 16
A.A. degree 1,062 15.9
Some college, no degree 959 14.4
Professional or doctoral degree 382 5.7
Grades 1-12, no diploma 350 5.2
Missing 5 0.1
Total Combined Family Income
$100,000 and over 2,503 375
$0-34,999 1,381 20.7
$50,000-74,999 1,142 171
$75,000-99,999 877 13.1
$35,000-49,999 770 11.5
ADHD Diagnosis
Ever Diagnosed 685 10.3
Never Diagnosed 5972 895
Missing 16 0.2
SDQ-HI 217 245
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Table 3

Model Fit Assessment for SDQ-HI (N = 6,673)

RMSEA

Model Y df (90% CI) SRMR CFI  TLI
Model 1 446.980™" 5 .115(.106-.124) .045 967 .934
Model 2 375.355"" 4 .118(.108-.128) .042 972 .930
Model 3 291.850"" 4 104 (.094-.114) .032 978 .946
Model 4 70.401"" 3 .058(.047-.070) .017  .995 983
y? Difference Tests Ay Adf

Model 1 vs. Model 2 79.767"" 1

Model 3 vs. Model 4 184.651"™ 1

Note. " 'p <.001
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Table 4

Model Fit Assessment for SDQ-HI Across Ethnic Groups

99

Ethnic
Group Model v¥/Ay*  dfiAdf RMSEA (90% CI) SRMR CFI TLI
White Model 3 300.842°" 4 140 (.127-.154) 032 982 956
(n=3,779) Model 4 87.847"" 3 087 (.071-.103)  .019  .995 983
Model 3vs.  180.663 1
Model 4
Hispanic/  Model 3 91.722™" 4 115 (.095-.136) 035 974 936
Latinx Model 4 25777 3 067 (.045-.093)  .019 .993 978
(n=1,670) Model3vs.  61.060" 1
Model 4
Black Model 3 68.589™" 4 140 (.112-.170) 040 976 941
(n=2828)  Model 4 17.383"™ 3 076 (.044-.112) 020 995 982
Model 3 vs. 41.272"" 1
Model 4
Asian Model 3 15.397" 4 085 (.043-.132)  .043 979 947
(n=396)  Model 4 8.072" 3 065 (.009-969)  .030  .991 .969
Model 3 vs. 6.574" 1
Model 4
Note. “p < .05, “p < .01, ™p <.001



Table 5

Model Fit Assessment for Configural Invariance Model (N = 6,673)

RMSEA
x2 df (90% CI) SRMR CFI TLI
Configural
Invariance 134.770"" 12 .078 (.067-.090) .020 995 983
Note. ""p < .001
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Table 6

Standardized Factor Loadings and Item Thresholds (N = 6,673)

Factor Loadings () Item Thresholds (1)

Item Awhite }bHispanic ABlack  AAsian R2 Threshold TWhite THispanic TBlack TAsian RZ

SDQ1  .778 .698 21 726 925 SDQIS$1 501 702 .588 .690  .869
SDQI1$2 2.049 1.934 1.899 2.076 .903

SDQ2 .958 .937 947 892 521 SDQ2$1  1.107 1239 1354 755 0
SDQ2$2  4.118 3.553  3.792 2.900 0

SDQ3 912 .805 930 .622 .691 SDQ3$1 1.721 1.037 2.052 1.282 .108
SDQ3%$2 3276 2.242 3.529 2.102 0

SDQ4  .888 .819 886 772 999 SDQ4$1  1.242  1.228 1.112 1.127 .749
SDQ4$2 2935 2.447 2548 2.412 0

SDQ5  .595 .568 554 .627 0 SDQ5$1  -.077 A71 -137 182  .290
SDQ5%$2  1.572 1.651 1.353 1.798 .269

Note. Bolded parameters indicate non-invariance at p < .05.
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Table 7

Model Fit Assessment for Configural Invariance Models for Pairwise Comparisons

RMSEA
a df (90% CI) SRMR CFI TLI

White vs.

Hispanic/Latinx 117.025" 6 .082 (.070-.096) .019 995 982
White vs. Black

102.438"™" 6 .084 (.070-.098) .019  .995 984

White vs. Asian  81.348"" 6 .078(.063-.093) .020 .996 .987
Note. ""p < .001
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Table 8

Standardized Factor Loadings and Item Thresholds

Factor Loadings (A) Item Thresholds (1)
Item AwWhite }\aHispanic RZ Threshold TWhite THispanic RZ
SDQ1 778 .700 .997 SDQ1S$1 315 532 -
SDQ1$2 1.287 1.414 .810
SDQ2 957 931 .998 SDQ2$1 318 471 0
White vs. SDQ2$2 1.182 1.280 502
Hispanic/ SDQ3 912 .804 .849 SDQ3$1 707 .807 373
Latinx SDQ38$2 1.346 1.469 .199
SDQ4 .888 .820 1 SDQ4$1 570 736 .106
SDQ4$2 1.348 1.435 -
SDQ5 595 568 0 SDQ5$1 -.062 163 -
SDQ58$2 1.263 1.381 0
Item AWhite ABlack R’ Threshold TWhite TBlack R’
SDQ1 778 723 .996 SDQ1$1 315 438 0
SDQ1$2 1.287 1.344 .807
SDQ2 959 942 .997 SDQ2$1 318 474 0
White vs. SDQ2$2 1.183 1.259 704
Black SDQ3 912 .927 0 SDQ3$1 707 .819 387
SDQ38$2 1.346 1.364 460
SDQ4 .888 .888 987 SDQ4$1 570 577 .993
SDQ4$2 1.347 1.246 0
SDQ5 .595 554 .063 SDQ5$1 -.062 -.076 481
SDQ58$2 1.264 1.165 0
Item }VWhite }VAsian R2 ThreShOId TWhite TAsian R2
SDQ1 778 723 732 SDQ1$1 315 489 .848
SDQ18$2 1.287 1.441 984
SDQ2 958 .898 772 SDQ2$1 318 354 .043
White vs. SDQ2$2 1.182 1.326 0
Asian SDQ3 912 .623 704 SDQ3$1 .707 1.053 0
SDQ38$2 1.346 1.697 -
SDQ4 .888 771 1 SDQ4$1 570 780 .995
SDQ4$2 1.348 1.596 0
SDQ5 .595 .626 0 SDQ5$1 -.062 .192 490
SDQ58$2 1.264 1.451 519

Note. Bolded parameters indicate non-invariance at p < .05.
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Table 9

Pairwise Comparisons of Latent Means

Hispanic/Latinx® Black® Asian®
Inattention .093 127 -.347
Hyperactivity- .062 -.055 -.228

Impulsivity
Note. Each ethnic group is compared with the White reference group.
a. In the White-Hispanic/Latinx comparison, the Hispanic/Latinx group ranked higher on
inattention and hyperactivity-impulsivity.
b. In the White-Black comparison, the Black group ranked higher on inattention and lower on
hyperactivity-impulsivity.
c. In the White-Asian comparison, the Asian group ranked lower on inattention and
hyperactivity-impulsivity.
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Figure 1
One-Factor SDQ-HI Model
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Note. Standardized parameter estimates are presented along with standard errors in parentheses. All estimates are significant at p <
.001.

105



Figure 2
Two-Factor SDQ-HI Model
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Note. Standardized parameter estimates are presented along with standard errors in parentheses. All estimates are significant at p <
.001.
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Figure 3
Modified One-Factor Model

1 (.000)

735 (.012) 853 (.010) 848 (011) | .847 (L010) \_ .565 (.015)

SDQI SDQ2 SDQ3 SDQ4 SDQ5

\ /‘

313 (.022)

Note. Standardized parameter estimates are presented along with standard errors in parentheses. All estimates are significant at p <
.001.
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Figure 4
Modified Two-Factor Model
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Note. Standardized parameter estimates are presented along with standard errors in parentheses. All estimates are significant at p <
.001.
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Appendix A: Strengths and Difficulties Questionnaire

Strengths and Difficulties Questionnaire

P or T410

For each item, please mark the box for Not True, Somewhat True or Certainly True. It would help us if you answered all items as
best you can even if you are not absolutely certain. Please give your answers on the basis of the child's behavior over the last six
months or this school year.

Child's name

Date of birth.

Male/Female

Not Somewhat Certainly

True

True

True

Considerate of other people's feelings

Restless, overactive, cannot stay still for long

Often complains of headaches, stomach-aches or sickness

Shares readily with other children, for example toys, treats, pencils

Often loses temper

Rather solitary, prefers to play alone

Generally well behaved, usually does what adults request

Many worries or often seems worried

Helpful if someone is hurt, upset or feeling ill

Constantly fidgeting or squirming

Has at least one good friend

Often fights with other children or bullies them

Often unhappy, depressed or tearful

Generally liked by other children

Easily distracted, concentration wanders

Nervous or clingy in new situations, easily loses confidence

Kind to younger children

Often lies or cheats

Picked on or bullied by other children

Often offers to help others (parents, teachers, other children)

Thinks things out before acting

Steals from

home, school or elsewhere

Gets along better with adults than with other children

Many fears,

easily scared

Good attention span, sees work through to the end

(| | O O

N 0 o

(| | o

Signature .....

Parent / Teacher / Other (Please specify):

Thank you very much for your help
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