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Research Article

About 10% of elementary schoolchildren are diagnosed 
with attention-deficit/hyperactivity disorder (ADHD) 
(Danielson et  al., 2018; Xu et  al., 2018). Some of these 
children may be overdiagnosed and overtreated for ADHD 
(Bruchmüller et  al., 2012; Canady, 2019; Kazda et  al., 
2021; Partridge et al., 2014; Tatlow-Golden et al., 2016; 
Thomas et  al., 2015). For example, child psychologists, 
psychiatrists, and social workers given vignettes of chil-
dren not meeting diagnostic criteria rate about 20% of the 
children as having ADHD (Bruchmüller et  al., 2012). 
ADHD overdiagnosis occurs when no significant impair-
ments are evident and when no or only mild symptoms 
occur within a normal developmental range (Paris et al., 
2015), indicating that diagnostic criteria have not been 
met (Merten et al., 2017). Overtreatment may occur when 
children use medication despite displaying below-thresh-
old levels of impairment (Angold et al., 2000). Diagnostic 
criteria for ADHD include symptoms that are frequent, 
persistent, and inconsistent with children’s developmental 
level and that clearly and negatively affect their academic 

or social functioning (American Psychiatric Association, 
2013). Despite evidence that ADHD prevalence is increas-
ing among elementary schoolchildren (Anderson, 2018; 
Xu et al., 2018), to what extent ADHD overdiagnosis and 
overtreatment occurs among elementary schoolchildren is 
poorly understood (Kazda et  al., 2021). Overdiagnosis 
may result from health providers not strictly adhering to 
standardized and multi-informant criteria (Morley, 2010). 
Population-based analyses indicate that over time increases 
in ADHD prevalence in children occur at subthreshold 
rather than at diagnostic levels of functioning, suggesting 
that overdiagnosis may help explain increasing ADHD 
prevalence (Kazda et al., 2021; Rydell et al., 2018).
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Abstract
Attention-deficit/hyperactivity disorder (ADHD) overdiagnosis and overtreatment unnecessarily exposes children to 
potential harm and contributes to provider and community skepticism toward those with moderate or severe symptoms and 
significant impairments, resulting in less supportive care. Yet, which sociodemographic groups of children are overdiagnosed 
and overtreated for ADHD is poorly understood. We conducted descriptive and logistic regression analyses of a population-
based subsample of 1,070 U.S. elementary schoolchildren who had displayed above-average levels of independently assessed 
behavioral, academic, or executive functioning the year prior to their initial ADHD diagnoses and who did not have prior 
diagnostic histories. Among these children, (a) 27% of White children versus 19% of non-White children were later diagnosed 
with ADHD and (b) 20% of White children versus 14% of non-White children were later using medication. In adjusted 
analyses, White children are more likely to later be diagnosed (odds ratio [OR] range = 1.70–2.62) and using medication 
(OR range = 1.70–2.37) among those whose prior behavioral, academic, and executive functioning suggested that they were 
unlikely to have ADHD.
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Potential Relations Between Sociodemographic 
Characteristics and ADHD Overdiagnosis and 
Overtreatment

Sociodemographic characteristics may be related to ADHD 
overdiagnosis and overtreatment (Bruchmüller et al., 2012; 
Davis et  al., 2021; Elder, 2010). White and/or better-
resourced parents may be more knowledgeable about the 
possibility of ADHD diagnosis and treatment (Zuckerman 
et al., 2018) including as a way to increase their children’s 
academic achievement (Davidovitch et  al., 2017; Owens, 
2021). Parents who are non-White and/or less resourced are 
reported to be less familiar with or knowledgeable about 
ADHD diagnosis, treatment, and related services (Bussing 
et al., 2012; Bussing, Gary, et al., 2003; Coker et al., 2009, 
2010) including medication use (Arcia et al., 2004), more 
likely to be concerned about potential stigma (Dempster 
et  al., 2015; Zuckerman et  al., 2018), and less likely to 
access mental health care providers offering culturally 
appropriate services (Simoni, 2021; Slobodin & Masalha, 
2020). Non-White populations are less likely to use mental 
health services and treatments (Lim et al., 2019) including 
for ADHD (Coker et al., 2009; Glasofer & Dingley, 2021). 
Among young children with only mild emotional and 
behavioral difficulties, 8.9%, 5.6%, and 2.6% of those who 
are White, Black, and Hispanic use medication, respec-
tively (Simon et al., 2015). Non-White parents have been 
reported to be less likely than White parents to seek a pro-
fessional evaluation of whether their children have ADHD 
(28% vs. 51%) and more likely to have negative expecta-
tions (58% vs. 34%) about any resulting treatment (Bussing, 
Zima, et al., 2003). Non-White parents are also more likely 
to expect mental health care providers to be untrustworthy, 
disrespectful, uninformed, and to fail to provide high-qual-
ity care (Richardson, 2001). About 20% of Black parents 
versus 30% of White parents report having received infor-
mation about ADHD from physicians (Bussing et al., 1998). 
A lack of such information is a significant barrier to access-
ing mental health care services (Hansen et  al., 2021). 
Among children experiencing ADHD symptoms, 20% and 
26% of Black and Hispanic children versus 49% of White 
children use mental health care (Coker et  al., 2009). 
Analyses adjusting for additional potential confounds 
including household income and English proficiency indi-
cate that the odds that Black and Hispanic children use 
mental health care for ADHD are 70% and 30% lower, 
respectively, than the odds for similarly situated White 
children.

Yet to what extent racial or ethnic and economic dispari-
ties occur specifically in ADHD overdiagnosis and over-
treatment is currently unclear (Fairman et  al., 2020; 
MacDonald et al., 2018; Odgers & Jensen, 2020). Available 
studies have largely analyzed for disparities in ADHD diag-
nosis and treatment among the general population of 

children including in analyses controlling for behavioral, 
academic, or executive functioning (Morgan et  al., 2013, 
2014, 2017; Rhinehart et  al., 2022). These analyses were 
designed to approximate contrasts among children similar 
in their relative likelihoods of being diagnosed or using 
medication including those who were likely to have ADHD. 
These studies were not designed to examine for disparities 
among the specific subpopulation of elementary schoolchil-
dren who are unlikely to have ADHD.

Investigating the extent to which sociodemographic 
characteristics relate to ADHD overdiagnosis and over-
treatment among elementary schoolchildren who are 
unlikely to have ADHD on the basis of above-average 
behavioral, academic, or executive functioning should 
inform both research and practice (Fairman et al., 2020). 
ADHD overdiagnosis and overtreatment contributes to 
provider and community skepticism toward those with 
moderate or severe symptoms and significant impairments. 
This can result in less supportive clinical care as well as 
inefficient allocation of limited mental health resources 
(Thomas et  al., 2015). Children who are diagnosed with 
ADHD despite displaying only mild symptoms, particu-
larly those from better-resourced families, experience 
lower academic achievement and behavior during elemen-
tary school (Owens, 2020; Owens & Jackson, 2017). This 
may occur due to lowered expectations and self-esteem 
(Koonce et  al., 2004; Owens & Jackson, 2017). Because 
children with mild ADHD may be more likely to be edu-
cated in general education classrooms, they may be more 
likely to compare themselves to children without disabili-
ties and so adopt negative ability beliefs that interfere with 
their academic and behavior functioning (Owens, 2020; 
Owens & Jackson, 2017). ADHD medication use increases 
academic functioning including in children meeting strict 
diagnostic criteria (Jangmo et  al., 2019; Jensen, 1999; 
Keilow et  al., 2018; Prasad et  al., 2013; Scheffler et  al., 
2009), suggesting that ADHD diagnosis and treatment are 
likely beneficial to the larger population of children expe-
riencing moderate or severe ADHD symptoms and impair-
ments. However, ADHD diagnosis and treatment of the 
specific subpopulation of children experiencing no or mild 
symptoms or impairments may result in lower academic 
and behavioral functioning as well as unnecessary expo-
sure to the potential harmful side effects of medication use 
(Clemow & Walker, 2014; Owens, 2020; Owens & Jackson, 
2017).

To date, only one prior study has reported analyses spe-
cifically designed to investigate racial or ethnic disparities in 
ADHD diagnosis and treatment among schoolchildren 
unlikely to have ADHD due to displaying above-average 
behavioral functioning and no prior diagnostic histories 
(Coker et al., 2016). Among children displaying neither the 
symptoms of ADHD nor an ADHD diagnosis, 7% of White 
children were using medication in contrast to 4% and 3% of 
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Black and Hispanic children in 10th grade. Adjusted odds 
ratios (ORs) in 5th, 7th, and 10th grade in an asymptomatic 
sample were directionally consistent with White children 
being more likely to use medication. (These specific analyses 
were not statistically significant, possibly due to small sam-
ple sizes.) Racial, ethnic, and economic disparities in ADHD 
overdiagnosis were not investigated. Assessment of ADHD 
symptoms was based on parent report and so did not include 
independently assessed indicators of impairment. Parent 
report may be biased by social desirability and limited refer-
ence to typical childhood development (Coker et al., 2016).

A recent scoping review of 334 studies indicates that the 
increasing proportion of new ADHD cases occurs on the 
mild end of spectrum (Kazda et  al., 2021). The review’s 
findings also suggest that the harms may outweigh the ben-
efits of ADHD diagnosis and treatment for these mild cases. 
However, whether and to what extent sociodemographic 
characteristics are associated with ADHD overdiagnosis 
and overtreatment is poorly understood (Coker et al., 2016; 
Kazda et al., 2021). Greater knowledge about the sociode-
mographic populations who are more likely to be overdiag-
nosed and overtreated for ADHD would help advance 
educational and health equity. For example, such knowl-
edge would inform efforts to ensure that limited mental 
health resources are being allocated to sociodemographic 
populations known to be experiencing ADHD underdiagno-
sis and undertreatment (Coker et al., 2016; Morgan et al., 
2013, 2014).

Study Purpose

To address identified limitations in the extant knowledge 
base (Coker et al., 2016; Fairman et al., 2020; Kazda et al., 
2021; Morgan et al., 2013; Odgers & Jensen, 2020), we ana-
lyzed a subsample of elementary schoolchildren participat-
ing in a population-based cohort to estimate the likelihood 
of ADHD overdiagnosis and overtreatment among U.S. 
schoolchildren independently assessed as displaying above-
average levels of behavioral, academic, and executive func-
tioning the year immediately prior to their initial diagnosis 
and who did not have prior diagnostic histories. We consid-
ered these children as unlikely to have ADHD. This is 
because schoolchildren diagnosed with ADHD should dis-
play moderate to severe behavioral symptoms that may 
result from executive functioning disorders (Kofler et  al., 
2019) as well as significant impairments (O’Neill et  al., 
2017) indicating below-average academic (Perrin et  al., 
2019) or social development (National Institute of Mental 
Health [NIMH], 2019) for their age. Our sample allows us 
to investigate for sociodemographic disparities among chil-
dren who appeared unlikely to meet criteria for ADHD 
diagnosis and treatment based on independently adminis-
tered measures of behavioral, academic, or executive 

functioning. We hypothesized that children who are White 
or from better-resourced families would be more likely to 
later be diagnosed and treated for ADHD among those chil-
dren previously displaying above-average behavioral, aca-
demic, or executive functioning.

Method

We analyzed a subsample of a population-based cohort of 
U.S. elementary schoolchildren participating in the Early 
Childhood Longitudinal Study: Kindergarten Class of 
2010–2011 (ECLS-K: 2011). Children in the ECLS-K: 
2011 were followed from the fall of kindergarten through 
the spring of fifth grade. Data were collected in the spring 
of each grade using parent and teacher ratings of chil-
dren’s behavioral functioning as well as by individually 
and independently assessed measures of children’s aca-
demic and executive functioning. We rounded sample 
sizes to the nearest 10 in compliance with the ECLS-K: 
2011’s participant confidentiality procedures. We obtained 
university Institutional Review Board approval.

Measures

Behavioral, academic, and executive functioning.  At each 
grade, we created binary indicators capturing whether chil-
dren were in the highest 33% of the full ECLS-K: 2011 dis-
tribution (N = 18,170) of independently assessed behavioral, 
academic, or executive functioning and so displaying 
above-average performance. (Results were similar but 
underpowered using the highest 25% of the distribution.) 
Externalizing and self-regulatory behaviors are the specific 
behaviors most strongly related to ADHD diagnosis (Elder, 
2010). At each grade, teachers reported how often children 
displayed externalizing problem behaviors like fighting or 
arguing with a teacher (with 1 = Never, 4 = Very Often). 
Higher scores indicated that the child displayed these 
behaviors more frequently. Children were coded as being 
“above average” if they were among those with the fewest 
externalizing problems as indicated by a score at or below 
the 33rd percentile of all participating ECLS-K: 2011 chil-
dren (n = 3,140). (We refer to this level of functioning as 
displaying “below-average” externalizing problem behav-
iors in Tables 1–3.) Teachers also responded to a set of 
items assessing children’s self-regulatory behaviors includ-
ing self-control, attentional focus, and inhibitory control 
(e.g., attention, organization, distractibility). These items 
were correlated at r = .65 to .86 across survey waves and 
were standardized and combined into a measure capturing 
behavioral self-regulation. Children whose standardized 
scores were in the top 33% of the full ECLS-K: 2011 distri-
bution were coded as displaying above-average behavioral 
self-regulation (n = 3,980).
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Trained ECLS-K: 2011 field staff independently assessed 
children’s academic achievement at each grade using 
untimed, psychometrically strong measures of general read-
ing and mathematics achievement displaying consistent 
evidence of construct validity (Najarian et al., 2019). The 
reading assessment was designed to measure children’s 
skills in word recognition, vocabulary, and reading compre-
hension. The mathematics assessment involved questions 
measuring conceptual and procedural knowledge as well as 
children’s ability to solve problems. The reliability of item-
response-theory (IRT) scores ranged from .86 to .95 for the 
reading assessment and .92 to .94 for the mathematics 
assessment from the spring kindergarten to fifth grade 
(Tourangeau et al., 2019). We averaged children’s reading 
and mathematics achievement at each grade. Children aver-
aging academic achievement in the highest 33% of the full 
ECLS-K: 2011 distribution were coded as displaying above-
average academic achievement (n = 4,470).

During each grade, National Center for Education 
Statistics (NCES) field staff also individually assessed chil-
dren’s executive functioning. Working memory was 
assessed using a numbers-reversed task in which children 
repeated a given number sequence backwards. Cognitive 
flexibility was assessed using a card-sorting task in which 
children were asked to sort out cards using changing rules 
(i.e., first by color and then by border). We created two 
binary variables in each grade indicating which children 
were among those with above-average executive function-
ing (i.e., top 33% of the total sample’s distribution) for 
working memory (n = 4,950) and cognitive flexibility (n = 
6,210), respectively.

ADHD diagnosis and treatment.  Parents were asked a series 
of questions about their children’s development during the 
spring of each survey wave. Parents responding that their 
child was functioning slightly or much lower than other 
children were asked whether the child had emotional or 
psychological difficulties and whether this was a severe 
problem. Parents were then asked whether the child had 
been evaluated by a health professional (e.g., pediatrician, 
psychiatrist, speech-language pathologists, but not teach-
ers). Parents responding “yes” were then asked whether a 
diagnosis was obtained and for what condition. Children 
whose parents responded that they had been diagnosed with 
either ADHD or attention-deficit disorder (ADD) were 
coded as having ADHD. We excluded children reported to 
have an ADHD diagnosis during kindergarten to investigate 
for sociodemographic disparities among a sample without 
prior diagnostic histories. We then created a binary variable 
indicating whether children were ever diagnosed with 
ADHD (“1”) at any subsequent timepoint between first and 
fifth grade (n = 1,070), or if children were never diagnosed 
(“0”). Parents were also asked whether their child was cur-
rently taking any prescription medication for the diagnosed 

condition. A second variable indicated that the child had 
been diagnosed and was taking ADHD medication (“1”) 
between first and fifth grade (n = 810). We limited the sam-
ple to those who displayed above-average functioning the 
year prior to their initial ADHD diagnosis to limit reverse 
causality (i.e., in which being diagnosed and treated for 
ADHD resulted in above-average behavioral, academic, or 
executive functioning).

Diagnosis and treatment for ADHD was uncommon 
among children who were displaying above-average levels 
of independently assessed behavioral, academic, or execu-
tive functioning. Among children who had been displaying 
below-average levels of externalizing problem behaviors, 
only 1.9% were diagnosed with ADHD in a subsequent 
year. These proportions were: (a) 0.8% among children dis-
playing above-average levels of behavioral self-regulation; 
(b) 3.6% among children displaying above-average levels 
of academic achievement; (c) 5.1% among children dis-
playing above-average levels of working memory; and (d) 
5.2% among children displaying above-average levels of 
cognitive flexibility.

Explanatory factors.  Race and ethnicity were coded as “1” 
for non-Hispanic White and “0” for non-White. The non-
White category included children who were reported to be 
Black, Asian, mixed or multiple races, or of Hispanic eth-
nicity. We were unable to disaggregate this category into 
racial or ethnic subgroups due to small sample sizes. Family 
socioeconomic status (SES) was a composite variable cre-
ated and standardized by ECLS-K: 2011 staff that measured 
parental educational attainment, occupational prestige, and 
household income. We trichotomized this variable using the 
full ECLS-K: 2011 sample and created a variable indicating 
that the child was from a high-SES household (i.e., highest 
33% of the total sample’s distribution) or a low-SES house-
hold (i.e., lowest 33%) relative to average-SES households 
(i.e., middle 33%). Discretizing variables into at least 
three categories when comparing high and low values is 
recommended methodologically (Gelman & Park, 2009). 
Children’s age in months at the kindergarten academic 
assessments was measured continuously.

Missing Data

We first performed a complete case analysis using listwise 
deletion of the observed ADHD status and medication use 
data. There were no missing observations for racial identity. 
Family SES was missing 11.75% of observations and age at 
kindergarten entry was missing 5.35%. Missingness on our 
five functioning indicators averaged 28.9% and ranged from 
26.4% (working memory) to 33.4% (teacher-rated behavior).

We then multiply imputed m = 20 datasets by chained 
equations using predictive mean matching with the 10 near-
est neighbors to estimate missing observations. We would 
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have retained an average of 66.2% of our sample under 
complete case logistic regression analysis (ranging from a 
low of 55.9% for the teacher-rated behavior to a high of 
71.5% for achievement). Results were substantively similar 
to those obtained with multiple imputation. Students with 
missing data on our achievement and behavior measures 
tended to be younger at kindergarten entry, less likely to be 
in the highest 33rd percentile of prior achievement and 
behavior, and less likely to be White, from higher SES 
households, or to be English language learners.

Statistical Analyses

All data were cleaned and analyzed in Stata v. 15.0. Table 1 
displays descriptive statistics for the analytical sample of 
1,070 elementary schoolchildren who (a) had not been diag-
nosed with ADHD by kindergarten but (b) were initially 
diagnosed with ADHD between first and fifth grade. Table 2 
displays descriptive statistics of the sample of children diag-
nosed with and using medication for ADHD who were in the 
top 33% of the behavioral, achievement, or executive func-
tioning distributions. Table 3 reports the multivariate logistic 
regression analyses predicting the likelihood of ADHD diag-
nosis and medication use among children who previously 
displayed above-average levels of independently assessed 
behavioral, academic, or executive functioning using Stata’s 
logit command. Statistically significant ORs above 1.00 

indicated that the specific population group were more likely 
to be diagnosed or medicated the year following indepen-
dently assessed above-average behavioral, academic, or 
executive functioning. The logistic regression analyses 
simultaneously adjusted for race, family SES, and age at 
kindergarten assessment. Significance levels are adjusted for 
10 comparisons using the Benjamini–Hochberg correction.

Results

Descriptive statistics in Table 1 indicate that, of the 1,070 
children diagnosed with ADHD between first and fifth 
grade, (a) 61% are White (n = 660) while 39% are non-
White (n = 420); and (b) 29.8% were from high-SES fam-
ilies (n = 320) while 30.7% were from low-SES families 
(n = 330). Of White children with ADHD, 77.4% were 
using medication relative to 72.1% of non-White children 
with ADHD (p = .048). The percentage difference in med-
ication use between children with ADHD from high- and 
low-SES families (i.e., 74.1% vs. 75.4%) was not statisti-
cally significant (p = .70).

Among the 1,070 children with ADHD, 11.1% and 
19.5% had been rated by their teachers as displaying above-
average externalizing or self-regulatory behavioral func-
tioning during the year prior to their initial diagnosis. The 
proportions of children with ADHD who had displayed 
above-average levels of academic achievement and 

Table 1.  Descriptive Information for Children With ADHD Who Had Been Displaying Above-Average Behavior, Achievement, or 
Executive Functioning the Year Immediately Prior to Their Initial Diagnosis, by Race or Ethnicity and SES.

White Non-White High SES Low SES Total

Variable (n = 660) (n = 420) p (n = 320) (n = 330) p (N = 1,070)

Below-average externalizing
  % with ADHD Dx 13.3% 7.6% .004 12.7% 8.1% .054 11.1%
  % with medication 9.3% 6.0% .052 7.0% 6.6% .840 10.6%
Above-average self-regulation
  % with ADHD Dx 19.4% 19.6% .936 21.5% 22.2% .829 19.5%
  % with medication 13.1% 13.6% .814 15.8% 14.7% .700 17.7%
Above-average achievement
  % with ADHD Dx 27.3% 19.1% .002 30.4% 20.1% .003 24.1%
  % with medication 19.7% 13.6% .010 21.5% 14.7% .024 23.0%
Above-average working memory
  % with ADHD Dx 34.4% 29.1% .070 39.9% 29.9% .008 32.3%
  % with medication 25.0% 21.0% .130 28.8% 22.2% .053 31.1%
Above-average cognitive flexibility
  % with ADHD Dx 42.4% 35.8% .031 40.5% 41.0% .897 39.9%
  % with medication 31.6% 25.5% .032 30.7% 29.3% .697 38.8%

Note. Samples may not sum to 100% due to rounding. “% with ADHD Dx” = proportion of children by column who received an ADHD diagnosis 
between first and fifth grade and who were in the highest 33% (i.e., “above average”) of the distribution for each outcome the year prior to initial 
diagnosis. “% with medication” = proportion of children by column who had an ADHD diagnosis and were also taking medication, and who were in 
the highest 33% (i.e., “above average”) of the distribution for each outcome the year prior to initial diagnosis. ADHD = attention-deficit/hyperactivity 
disorder; SES = socioeconomic status; Dx = diagnosis.
Source. U.S. Department of Education, National Center for Education Statistics (NCES), Early Childhood Longitudinal Study, Kindergarten Class of 
2010-11 (ECLS-K:2011), Kindergarten Through Fifth Grade Full Sample Restricted-Use Data File.
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executive functioning (i.e., working memory and cognitive 
flexibility) the year prior to their initial diagnosis were 
24.1%, 32.3%, and 39.9%, respectively. These proportions 
were about 1% to 2% smaller for children who were also 
using ADHD medication.

There were significantly more White than non-White 
children who were diagnosed with ADHD but who had dis-
played above-average levels of independently assessed 
behavioral, academic, or executive functioning the year 
prior to their initial diagnoses. For example, 27.3% of 

White children versus 19.1% of non-White children diag-
nosed with ADHD had displayed above-average levels of 
academic achievement prior to their initial ADHD diagno-
sis (risk ratio [RR] = 1.43, p = .002). We also observed 
socioeconomic disparities in ADHD diagnoses among chil-
dren with above-average performance levels. Among chil-
dren with ADHD who were from high- and low-SES 
families, respectively, 30.4% versus 20.1% had been dis-
playing above-average levels of academic achievement 
(RR = 1.51, p = .003).

Table 2.  Descriptive Information of Children Diagnosed With ADHD (Top Panel) and Using Medication (Bottom Panel) in the Top 
Third of the Behavioral, Academic, and Executive Functioning Distributions.

Below-average 
externalizing

Above-average 
self-regulation

Above-average 
achievement

Above-average 
working memory

Above-average 
cognitive flexibility

Variable % or M (SD) % or M (SD) % or M (SD) % or M (SD) % or M (SD)

ADHD Dx
  White 73.44 70.21 75.47 67.48 67.08
  High SES 35.00 45.24 49.01 44.07 35.12
  Low SES 23.33 21.43 15.23 23.73 30.77
  K Age 75.06 (5.39) 76.14 (4.96) 74.48 (4.39) 74.66 (4.45) 74.39 (4.93)
ADHD Med
  White 69.05 65.63 74.79 67.03 67.49
  High SES 25.00 46.67 45.69 42.70 35.37
  Low SES 27.50 20.00 18.10 25.84 30.13
  K Age 75.46 (5.76) 76.55 (5.14) 74.72 (4.53) 74.75 (4.57) 74.62 (4.94)

Note. ADHD = attention-deficit/hyperactivity disorder; Dx = diagnosis; Med = medication; K = kindergarten; SES = socioeconomic status.

Table 3.  Logistic Regression Predicting the Likelihood of Being Diagnosed With and Medicated For ADHD Among Children 
Displaying Above-Average (Highest 33%) Behavior, Achievement, or Executive Functioning the Year Prior to Their Initial Diagnosis 
and Treatment.

Below-average 
externalizing

Above-average  
self-regulation

Above-average 
achievement

Above-average 
working memory

Above-average 
cognitive flexibility

  n = 4,870 n = 7,100 n = 6,190 n = 6,990 n = 8,870

Variable OR p OR p OR p OR p OR p

ADHD Dx
  White 2.62*** .001 2.04* .027 2.25*** .000 1.70*** .000 1.92*** .000
  High SES 0.76 .320 1.17 .627 0.83 .300 0.99 .961 0.78 .073
  Low SES 0.97 .916 1.15 .735 1.03 .891 1.35 .091 1.45+ .011
  K Age 1.05 .081 1.08+ .008 1.00 .804 1.04* .014 1.02 .063
ADHD Med
  White 2.37* .011 1.69 .155 2.23*** .000 1.70*** .001 1.96*** .000
  High SES 0.53 .085 1.17 .697 0.77 .195 0.99 .960 0.77 .096
  Low SES 0.92 .829 1.02 .974 1.16 .586 1.48 .053 1.42+ .039
  K Age 1.06 .055 1.10** .009 1.02 .466 1.04* .019 1.03* .019

Note. ADHD = attention-deficit/hyperactivity disorder; OR = odds ratio; Dx = diagnosis; SES = socioeconomic status; K = kindergarten; Med = 
medicated.
Source. U.S. Department of Education, National Center for Education Statistics (NCES), Early Childhood Longitudinal Study, Kindergarten Class of 
2010–2011 (ECLS-K:2011), Kindergarten Through Fifth Grade Full Sample Restricted-Use Data File.
*p < .05. **p < .01. ***p < .001, +p not significant following Benjamini–Hochberg correction for multiple comparisons.
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We observed racial or ethnic and socioeconomic dis-
parities among children with ADHD diagnoses who were 
using medication and who had also been displaying above-
average levels of independently assessed academic and 
executive functioning the year prior to their initial diagno-
sis. Among children who had previously been achieving in 
the highest third of the total sample’s distribution, 19.7% 
of White children versus 13.6% of non-White children 
were reported to use ADHD medication the following year 
(RR of 1.45, p = .01). Among those children with ADHD 
who previously had been in the highest third of the total 
sample’s cognitive flexibility distribution, 31.6% of White 
versus 25.5% of non-White children had also begun using 
medication (RR of 1.24, p = .03). The racial or ethnic dis-
parity in medication use among those who had previously 
displayed below-average levels of externalizing problem 
behaviors was marginally significant (RR = 1.55, p = 
.052). We also observed socioeconomic disparities in 
ADHD medication use among children subsequently diag-
nosed with ADHD but who had been previously displaying 
above-average levels of academic achievement (RR of 
1.46, p = .02).

Table 3 displays results from logistic regression models 
using imputed data from elementary schoolchildren subse-
quently diagnosed with ADHD but who had previously dis-
played above-average levels of independently assessed 
behavioral, academic, and executive functioning the year 
prior to their initial diagnosis. Among those who had previ-
ously displayed above-average performance, White chil-
dren were consistently more likely than non-White children 
to be subsequently diagnosed with or use medication for 
ADHD. The adjusted OR for diagnosis and medication use 
ranged from 1.70 to 2.62 across the five measures of above-
average levels of functioning following adjustments for age 
and family SES.

Racial and ethnic disparities among children who had 
previously displayed above-average performance were evi-
dent across all five indicators of ADHD diagnosis as well as 
four of the five indicators of ADHD treatment. For the other 
indicator (i.e., behavioral self-regulation), the estimate was 
directionally consistent with racial and ethnic disparities 
(i.e., adjusted OR of 1.69 for medication use) but was not 
statistically significant. Children who were older at kinder-
garten assessment and who were displaying above-average 
behavioral self-regulation or working memory were slightly 
more likely to be diagnosed (OR = 1.08 and 1.04, respec-
tively) and treated for ADHD (OR = 1.10 and 1.04) the 
subsequent year than children who were younger. This was 
also the case for children who displayed above-average 
cognitive flexibility (OR = 1.03). Children from high- or 
low-SES families were not consistently more or less likely 
to be diagnosed or to use medication for ADHD than chil-
dren from middle-SES families in analyses corrected for 
multiple comparisons.

As a robustness check (results not shown), we also ana-
lyzed the likelihood of receiving an ADHD diagnosis or 
using medication among children with above-average per-
formance on any one behavioral, academic, or executive 
functioning measure and who were not among the lowest 
10% of the distribution on any other behavioral, academic, 
or executive functioning measure. Doing so ensured that we 
were conservatively restricting the analyses to only those 
children who had not been displaying significant impair-
ments across any of the study’s other measures. Results 
were consistent in both effect size and directionality (e.g., 
OR range = 1.62 to 3.18 for White children). This was also 
the case for children who were not in the lowest 25% or 
33% of the distribution in underpowered analyses. Although 
it was uncommon to receive an ADHD diagnosis or treat-
ment in the absence of at least one behavioral, academic, or 
executive functioning symptom, those children who did so 
despite (a) prior histories of above-average functioning as 
well as (b) no prior histories of significant impairment were 
more likely to be White and older for their grade.

Discussion

In analyses of a sample of U.S. elementary schoolchildren 
with no prior diagnostic histories and who had been dis-
playing above-average behavioral, academic, or executive 
functioning, ADHD diagnosis and treatment the following 
year were more likely to occur for children who are White, 
older, and from higher SES families. Racial or ethnic dis-
parities in ADHD diagnosis and treatment among children 
displaying above-average performance were not explained 
by family SES. We observed these findings across five 
independently administered measures of behavioral, aca-
demic, and executive functioning.

Strengths and Limitations

Our study adds to the very limited empirical work assessing 
for sociodemographic disparities in ADHD overdiagnosis 
and overtreatment among U.S. schoolchildren (Coker et al., 
2016; Fairman et al., 2020; Kazda et al., 2021; Odgers & 
Jensen, 2020). We address methodological and substantive 
limitations in the prior work by analyzing data from chil-
dren participating in a population-based cohort, using mul-
tiple indicators of independently assessed behavioral, 
academic, and executive functioning, and examining for 
sociodemographic disparities in both ADHD overdiagnosis 
and overtreatment. The only prior study to date reporting 
similar analyses was based on parental report of children’s 
functioning and was limited to reports of behavioral but not 
academic or executive functioning (Coker et al., 2016).

Our study has limitations. We were unable to directly 
assess whether the children had been inappropriately diag-
nosed and treated for ADHD. Instead, we used above-average 
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performance on independently administered behavioral, aca-
demic, and executive functioning measures to indirectly 
assess for ADHD overdiagnosis and overtreatment. Although 
it is possible for children who display above-average levels of 
behavioral, academic, or executive functioning to be appro-
priately diagnosed with ADHD, this is unlikely because chil-
dren so diagnosed should display moderate to severe 
behavioral symptoms (Kofler et al., 2019) and below-average 
academic (Perrin et al., 2019) or social development (NIMH, 
2019) for their age. ADHD diagnosis and treatment were 
uncommon among the population of schoolchildren display-
ing above-average functioning, occurring in less than 5% of 
this group. In the unlikely event that these children were 
appropriately diagnosed with ADHD while only displaying 
very mild symptoms, our results would offer additional evi-
dence that non-White children are underdiagnosed and under-
treated for ADHD relative to similarly situated White children 
with respect to achievement, behavior, age, and socioeco-
nomic advantage (Coker et  al., 2016; Morgan et  al., 2013, 
2014, 2017; Rhinehart et al., 2022; Stevens et al., 2005). We 
find that this might also be the case among children displaying 
above-average behavioral, academic, and executive function-
ing and so among those unlikely to meet diagnostic criteria for 
ADHD diagnosis and treatment. Our results are also consis-
tent with prior work (Coker et al., 2016) finding that only a 
small percentage of children with neither a prior ADHD diag-
nosis nor who were displaying ADHD symptoms were diag-
nosed and treated for ADHD. An implication of this finding is 
that ADHD overdiagnosis and overtreatment likely contrib-
utes only minimally to previously reported racial and ethnic 
disparities in ADHD diagnosis and treatment (Coker et  al., 
2016; Morgan et al., 2013).

We were unable to examine to what extent children from 
English-speaking families may be overdiagnosed and over-
treated for ADHD relative to non-English-speaking fami-
lies due to small sample sizes. We also were unable to 
examine disparities among children attending U.S. middle 
or high schools. This is because the ECLS-K: 2011’s data 
collection ended at the end of elementary school. We were 
unable to examine for racial, ethnic, or socioeconomic dis-
parities in medication type and dosage. Because only par-
ents who reported an ADD or ADHD diagnosis for their 
child were asked about whether the child was using medica-
tion, those children who were using ADHD medication but 
whose parents were not aware of a prior diagnosis would 
have been excluded from analysis. We were unable to dis-
aggregate the sample of non-White children by specific 
racial or ethnic minority backgrounds due to small sample 
sizes. The degree of overdiagnosis and overtreatment may 
vary by the specific racial or ethnic group. We were unable 
to independently confirm the teacher behavior ratings with 
direct observations. Racial bias may have influenced the 
teacher ratings of children’s externalizing and self-regula-
tory behaviors. However, teacher ratings and direct 

observations of ADHD behaviors correlate including in 
samples of non-White children (Epstein et  al., 2005; 
Hosterman et al., 2008). Some of the behavioral measures 
may be more sensitive to schoolchildren with hyperactive 
or impulsive ADHD subtypes instead of predominantly 
inattentive or comorbid-anxious subtypes. Our behavioral 
measures did include a self-regulation indicator that 
assessed for attention, organization, and task persistence. 
Our executive functioning measures include cognitive flex-
ibility as well as working memory and so should have been 
sensitive to children experiencing the predominantly inat-
tentive ADHD subtype.

Clinical Implications

Although some children may be overdiagnosed with 
ADHD (Bruchmüller et al., 2012; Canady, 2019; Partridge 
et al., 2014; Tatlow-Golden et al., 2016), to what extent 
elementary schoolchildren’s sociodemographic charac-
teristics are related to their likelihood of ADHD overdiag-
nosis and overtreatment has been unclear. Such work is 
needed (Fairman et al., 2020). ADHD diagnosis and med-
ication use among the specific subpopulation of children 
displaying only mild ADHD symptoms has been reported 
to be associated with lower academic and behavioral 
functioning in analyses adjusting for potential confounds 
(Owens & Jackson, 2017), particularly among those from 
better-resourced families (Owens, 2020). This might 
occur because this specific group of children is more 
likely to be educated in general educated classrooms, 
leading to the children being more likely to adopt nega-
tive ability beliefs based on comparisons to children with-
out disabilities (Owens, 2020; Owens & Jackson, 2017). 
Younger children have been reported to be more likely to 
be diagnosed or treated for ADHD (Holland & Sayal, 
2019), but whether and how this is the case across racial, 
ethnic, or economic subgroups has also been unclear 
(Pottegard et al., 2014). Our findings suggest that, among 
children who displayed above-average levels of behav-
ioral or executive functioning, those who were older were 
slightly more likely to be subsequently diagnosed with or 
treated for ADHD compared with children who were 
younger. More research is needed to examine whether age 
is related to the likelihood of ADHD diagnosis and medi-
cation use among those displaying above-average behav-
ioral, academic, or executive functioning.

We consistently find that previously undiagnosed school-
children who had been displaying above-average behav-
ioral, academic, or executive functioning were more likely 
to receive subsequent ADHD diagnosis and treatment if 
they are White. Nine of 10 (i.e., 90%) tests of this relation 
were statistically signficant in analyses adjusting for family 
SES and age. The size of the estimated ORs are practically 
significant (Ferguson, 2009). White children may also 
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experience fewer functional limitations of ADHD because 
they receive more educational and mental health services 
following diagnosis than non-White children (Coker et al., 
2009), experience preferential racial treatment within their 
schools (Warikoo et al., 2016), and attend better-resourced 
schools with smaller class sizes and better trained teachers 
who may be more sensitive to ADHD symptoms (Sherman 
et  al., 2008). Non-White children may need to display 
higher rates of ADHD behaviors to be referred for evalua-
tion and treatment (Epstein et  al., 2005). Our results are 
consistent with some White families being more likely to 
seek out ADHD diagnoses and treatments for their children 
even when their children display no or only mild symptoms 
or impairments, possibly so as to increase the children’s 
academic achievement (Davidovitch et  al., 2017; Owens, 
2021; Zuckerman et al., 2018).

Our work extends prior work reporting that non-White 
and/or socioeconomically disadvantaged children are less 
likely than similarly situated children who are White to be 
diagnosed or treated for ADHD (Coker et al., 2016; Morgan 
et al., 2013, 2014, 2017; Rhinehart et al., 2022). Social or 
cultural differences may explain these differences in ADHD 
diagnosis and treatment between White and non-White 
families. For example, White families may be more likely 
to seek out diagnosis and treatment because they are better 
able to access information about ADHD, which may also 
lead to fewer reservations about medication use and a lower 
likelihood of endorsing myths about ADHD diagnoses (e.g., 
that ADHD is caused by sugar consumption or inappropri-
ate parenting methods, that medications lead to drug addic-
tion) (Bussing et al., 1998; dosReis et al., 2003; Schnittker, 
2003). White families also typically experience fewer barri-
ers to evaluation and treatment than non-White families 
(Kazdin et al., 1995; Zuckerman et al., 2018). Non-White 
parents have reported skepticism about the accuracy of 
ADHD diagnosis and treatment by providers and instead 
are more likely to view diagnosis and treatment as an 
attempt to exert racialized social control or because school 
environments are unresponsive to the needs of non-White 
children (Glasofer et al., 2021; Olaniyan et al., 2007).

Our study adds to the very limited knowledge base about 
whether ADHD overdiagnosis and overtreatment is occur-
ring among elementary schoolchildren. We find evidence 
that this is occurring among children displaying above-aver-
age academic and executive functioning as well as, as previ-
ously reported (Coker et al., 2016), behavioral functioning. 
Our work extends prior work by finding that White children 
are more likely to use medication among those with no prior 
diagnostic histories and who were not previously displaying 
ADHD symptoms as indicated by independently assessed 
behavioral, academic, or executive functioning in analyses 
adjusted for family SES and age. Our findings therefore  
provide additional support for stricter adherence by child 
psychologists, pediatricians, psychiatrics, and other health 

providers to standardized and multi-informant diagnostic 
and treatment criteria for ADHD (Davidovitch et al., 2017). 
Limiting ADHD overdiagnosis and overtreatment among 
children displaying above-average behavioral, academic, or 
executive functioning should help reduce provider and com-
munity skepticism and resulting stigma and reduced care for 
children experiencing moderate or severe ADHD symptoms 
and significant impairments. Preventing or reducing ADHD 
overdiagnosis and overtreatment should contribute to more 
appropriate care, limit increasing ADHD prevalence, 
increase the academic and behavioral functioning of ele-
mentary schoolchildren being diagnosed with ADHD but 
who are displaying few or mild symptoms, reduce unneces-
sary exposure to adverse side effects of medication use, and 
better allocate limited mental health resources (Clemow & 
Walker, 2014; Coker et  al., 2016; Koonce et  al., 2004; 
Owens, 2020; Owens & Jackson, 2017; Thomas et  al., 
2015).
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