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Determining cutoff scores on the Conners’ adult ADHD rating scales that can 
definitively rule out the presence of ADHD in a clinical sample

Dylan Kwan , Nathaniel Davin , Allyson G. Harrison  and Sienna Gillie

Regional Assessment & Resource Centre, Queens University, Kingston, ON, Canada

ABSTRACT
In recent years, the prevalence of Attention Deficit/Hyperactivity Disorder (ADHD) and the number 
of individuals seeking ADHD assessments has risen significantly, leading to an increased demand for 
accurate diagnostic tools. This study aimed to identify cutoff scores on the Conners’ Adult ADHD 
Rating Scales (CAARS-S:L) that can definitively rule out the presence of ADHD. Among 102 clinically 
diagnosed adult ADHD participants and 448 non-ADHD participants who completed the CAARS-S:L, 
a receiver operating characteristic curve analysis established a perfectly discriminant cutoff T-score 
of <44 on the ADHD Symptoms Total subscale when looking at any ADHD diagnosis and <54 on 
the Inattentive Symptoms subscale when looking at individuals diagnosed with the inattentive 
subtype of ADHD. Alternative cutoffs of <54 (ADHD Symptoms Total subscale) and <63 (Inattentive 
Symptoms subscale) were also identified, both with a sensitivity of 0.95 or higher. Furthermore, the 
analysis found the ADHD Index to be a poor predictor of a negative ADHD diagnosis, suggesting 
against the use of this scale for cutoff determination. Despite this limitation, these findings indicate 
that with specific cutoffs, the CAARS-S:L may have the potential to conclusively rule out ADHD, 
effectively streamlining the diagnostic process and reducing unnecessary comprehensive assessments 
in clear negative cases.

Introduction

Neurodevelopmental disorders are a group of complex con-
ditions that present early in childhood development. These 
disorders are typically defined by abnormal brain develop-
ment, which commonly leads to impairments in personal, 
social, vocational, or academic functioning (American 
Psychiatric Association, 2013). One of the most common 
neurodevelopmental disorders in childhood is Attention- 
Deficit/Hyperactivity Disorder (ADHD), a chronic and 
debilitating disorder that causes symptoms of inattention, 
hyperactivity, and/or impulsivity (Salari et  al., 2023). There 
are three main types of ADHD, each with varying degrees 
of severity: predominantly inattentive presentation, predomi-
nantly hyperactive/impulsive presentation, and combined 
presentation (American Psychiatric Association, 2013).

ADHD is present in nearly 7.2% of children worldwide 
(Thomas et  al., 2015). This prevalence has been increasing 
over time; for instance, Xu et  al. (2018) documented that the 
number of ADHD diagnoses in children/adolescents in the 
United States increased from 6.1% in 1997 to 10.2% in 2016. 
A study in North Carolina by Rowland et  al. (2015) revealed 
an even higher ADHD prevalence of 15.5% among school-age 
children, more than double the worldwide childhood preva-
lence (Thomas et  al., 2015). Similarly, Butt et  al. (2023) 
found that the prevalence of ADHD in those aged 1–24 years 
in Ontario, Canada, increased from 5.29% in 2014 to 7.48% 

in 2021, and that the incidence in females surpassed males 
in 2021. The prevalence of ADHD in adults, while less 
established compared to children (Matte et  al., 2012), has 
also shown a significant increase. A systematic review and 
meta-analysis by Song et  al. (2021) estimated the global 
prevalence of adult ADHD to be 2.58%, affecting nearly 
139.84 million adults. Regionally, the number of new adult 
ADHD cases in all Canadian provinces rose from 1999 to 
2012, with Quebec experiencing a staggering 350% increase 
during this period (Vasiliadis et  al., 2017). Comparatively, 
Zhu et  al. (2018) noted a significant rise in ADHD inci-
dence rates among American adults over the past decades. 
There has also been a drastic increase in the number of 
individuals with ADHD attending a post-secondary institu-
tion (Nugent & Smart, 2014). A study of 15,961 college stu-
dents in nine countries by Mak et  al. (2021) and the World 
Health Organization reported an ADHD prevalence of up to 
15.9% in college freshmen, substantially higher than previ-
ous community (2.58%; Song et  al., 2021) and college-based 
estimates (2–8%; DuPaul et al., 2001).

The Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5; American Psychiatric Association, 
2013), defines the complete list of diagnostic criteria for 
ADHD. To begin with, a clinical diagnosis of ADHD is 
based on a pattern of inattention and/or hyperactive-impulsive 
symptoms that have persisted over time. It is also required 
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that these symptoms are present before the age of 12, have 
been noticeable for the past six months, are present across 
environments, cause impairment, and cannot be attributed 
to another condition (American Psychiatric Association, 2013).

Due to the nature of the disorder, experts generally rec-
ommend that a multi-method, multi-informant assessment 
approach be used in a clinical diagnosis of ADHD (Handler 
& DuPaul, 2005; Sibley, 2021). For example, a qualitative 
review by Marshall et  al. (2021) reported that clinical inter-
views and ADHD behavior rating scales alone had poor 
specificity in diagnosing ADHD. Standard methods, like 
clinical interview questions, behavior rating scales, symptom 
validity tests, and cognitive tests, can enhance assessment 
practices when used in conjunction (Marshall et  al., 2021). 
However, the standard multi-method, multi-informant 
assessment process used in a clinical diagnosis of ADHD 
can be both expensive and time-consuming. Throughout 
Ontario, Canada, standard psychoeducational assessments 
can range from $1,500 to $5,000, and testing periods typi-
cally last six to eight hours over multiple appointments 
(Bayridge Counselling, 2022; Ferguson, 2022; Queen’s 
University, 2023). In the United States, such assessments 
now cost anywhere from $5,000 to $10,000, depending on 
the location (Belkin et  al., 2019). While these psychoeduca-
tional assessments diagnose disorders like ADHD, learning 
disabilities, and/or Autism Spectrum Disorder (ASD), under-
going such an evaluation does not guarantee a diagnosis will 
be given. Thus, it is paramount to have methods to quickly 
rule out the presence of such a condition so that patients do 
not commit extensive resources to such assessments when 
the disorder is absent.

There are multiple tests that currently screen for ADHD; 
however, research suggests that the current ADHD screening 
tools are lacking in sensitivity and specificity (Harrison & 
Edwards, 2023). The sensitivity of a test refers to the pro-
portion of all true cases that will be correctly diagnosed 
based on the chosen cutoff, while specificity is the propor-
tion of non-cases that will be correctly identified. In a psy-
chiatric setting, sensitivity must be at least 0.7–0.8 to be 
considered acceptable, with specificity rates as close to 0.8 or 
higher used to select the optimal cutoff (Mulraney et  al., 
2022). Harrison and Edwards (2023) conducted a systematic 
review and meta-analysis of ADHD screening measures and 
found that no single measure conducted by a single reporter 
is sufficient for large-scale screening, as none could meet the 
minimum thresholds. An optimal cutoff on a screening tool 
to completely rule out an ADHD diagnosis would be the 
highest threshold that yields a sensitivity of 1.0, as everyone 
who scores below that would not have a diagnosis of ADHD.

Despite warnings against over-reliance on symptom 
checklists alone for diagnosis, research suggests that many 
clinicians continue to use these checklists as their primary 
tool when diagnosing ADHD (Joy et  al., 2010; McCann & 
Roy-Byrne, 2004; Nelson et  al., 2014). Primary care physi-
cians (PCPs) often find themselves at the frontline of this 
issue, with nearly 48% of PCPs feeling uncomfortable diag-
nosing adult ADHD and 65% preferring to defer ADHD 
diagnoses to specialists, compared to 2% for depression and 
3% for generalized anxiety disorder (Adler et  al., 2009). 

However, in recent years, traditional ADHD specialists like 
psychiatrists, clinical psychologists, and mental health ther-
apists have faced overwhelming demand due to the 
COVID-19 pandemic, resulting in monthslong waitlists for 
new patients (Cerasa et  al., 2022; Sibley, 2023). While adult 
ADHD is much more difficult to diagnose than childhood 
ADHD due to the need to establish both current and his-
torical presence of the syndrome (Kolar et  al., 2008), up to 
75% of PCPs rated the quality and accuracy of existing 
adult ADHD diagnostic tools to be either poor or fair 
(Adler et  al., 2009). As such, development of a simple and 
reliable adult ADHD screening tool to rule out the presence 
of ADHD would be of significant benefit to both PCPs and 
specialty care providers. For PCPs, such a tool could 
increase confidence and accuracy in diagnosing adult 
ADHD, leading to more precise and appropriate referrals. 
For specialists, incorporating such a screening tool at the 
start of a multimodal assessments could streamline the 
diagnostic process, optimizing the allocation of specialist 
resources and potentially easing wait times as well.

When it comes to ADHD screening tools, much of the cur-
rent research is focused solely on their ability to accurately pre-
dict an ADHD diagnosis. One commonly used ADHD screening 
tool is the Adult ADHD Self-Report Scale (ASRS), developed by 
the World Health Organization in 2005 to assess ADHD in 
adults more effectively (Kessler et  al., 2005). Harrison and 
Edwards (2023) systematic review highlighted limitations of the 
ASRS in distinguishing ADHD from other mental health disor-
ders, even revealing that a high score on the ASRS had, at best, 
a 22% chance of accurately identifying those with ADHD. This 
echoes the findings of Chamberlain et  al. (2021), who estimated 
that the ASRS has only about an 11.5% chance of accurately 
diagnosing ADHD in a large sample of non-treatment-seeking 
young adults in two countries.

The Conners’ Adult ADHD Rating Scales–Self-Report: 
Long Version (CAARS-S:L; Conners et  al., 1998a) is another 
commonly used measure that is helpful when screening adults 
for possible ADHD. When evaluating the ability of the 
CAARS-S:L to accurately predict an ADHD diagnosis, the 
CAARS manual (Conners et  al., 1998b) suggests that T-values 
of 65 on any of its subscales (Inattentive Symptoms, 
Hyperactive Symptoms, ADHD Symptoms Total, ADHD 
Index) might indicate an area of clinically significant prob-
lems, and that T-scores greater than 70–75 should be used as 
a cutoff for inferring clinically significant problems. The 
ADHD Index, formed by 12 CAARS-S:L items, measures the 
“overall level of ADHD symptoms” (Conners et  al., 1998a, p. 
23), and the ADHD symptoms total scale includes items that 
correspond directly with the DSM-outlined symptoms of inat-
tention and hyperactivity/impulsivity. However, a high score 
on the CAARS-S:L has also been shown to have weak positive 
predictive value; at a 10% base rate, a high score on the 
CAARS-S:L had only had a 34% chance of accurate classifica-
tion when differentiating young adults with ADHD from 
assessment-seeking but non-ADHD individuals (Harrison & 
Edwards, 2023). In contrast, almost all studies analyzed by 
Harrison and Edwards (2023) found that most ADHD screen-
ing measures have excellent negative predictive value (that is, 
a low score usually correctly identifies those who do not have 
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ADHD). Despite this, there were no indications of specific 
cutoff scores within these ADHD screening tools in general, 
or on the CAARS-S:L subscales in particular, that can be used 
to accurately rule out an ADHD diagnosis.

Thus, this study aims to examine the clinical samples of 
individuals seeking assessment at a university center to iden-
tify scores on the CAARS-S:L that can be used as a cutoff 
to rule out the presence of ADHD. As the global prevalence 
of ADHD continues to rise and the number of postsecond-
ary students seeking assessments increases, it is essential to 
develop appropriate ways to rule out the presence of ADHD 
in a clinical evaluation. There is a current dearth of research 
when reporting scores on ADHD screening tools that can 
rule out an ADHD diagnosis, and current psychoeducational 
assessments typically come with a high cost and time com-
mitment. Therefore, there is a need to identify scores on 
existing ADHD screening tools that can accurately rule out 
the disorder in patients and minimize unnecessary subse-
quent evaluation when the condition is absent.

Methods

Materials

The CAARS-S:L (Conners et  al., 1998a) is a 66-item check-
list of symptoms and behaviors found in those diagnosed 
with ADHD. The CAARS-S:L rates items on a 4-point scale 
(0 = not at all/never, 1 = just a little/once in a while, 2 = pretty 
much/often, 3 = very much/very frequently). The DSM-5 
emphasizes the persistence of inattentive and/or 
hyperactive-impulsive symptoms in the diagnosis of ADHD, 
behaviors that are indexed by the CAARS-S:L’s four principle 
factors: inattention/memory problems, hyperactivity/restless-
ness, impulsivity/emotional lability, and problems with 
self-concept. Those who score high on inattention/memory 
problems can experience difficulties such as trouble concen-
trating, difficulty planning or completing tasks, forgetfulness, 
absent-mindedness, and being disorganized. High scores of 
hyperactivity/restlessness may materialize as problems with 
working on the same task for longer periods, feelings of 
restlessness, and fidgeting. The difficulties associated with 
impulsivity/emotional lability involve engaging in impulsive 
acts or decisions, having a low frustration tolerance, experi-
encing frequent mood changes, and feeling easily angered 
and irritated by other people. Although problems with 
self-concept are not specifically addressed by the DSM-5, 
problems with self-concept provide insights into an individ-
ual’s self-esteem, self-perception, and social relationships, 
aspects that are often impacted by the chronic nature of 
ADHD’s symptoms (Cueli et  al., 2020). These four factors 
are weighed evenly on the ADHD index scale, which is said 
to measure the “overall level of ADHD symptoms” (Conners 
et  al., 1998a, p. 23). As well, the CAARS-S:L has three addi-
tional scales that correspond with the DSM IV symptoms—
Inattentive Symptoms, Hyperactive-Impulsive Symptoms, and 
Total ADHD Symptoms. However, the CAARS test manual 
notes that the CAARS-S:L was designed to act solely as an 
interpretive aid and should not be used as the basis for an 
ADHD diagnosis or intervention (Conners et  al., 1998a).

In the present study, we examined three subscales of the 
CAARS-S:L: the ADHD index, which measures the overall 
level of ADHD symptoms; the ADHD total symptoms scale, 
created from the sum of the DSM-IV Inattentive Symptoms 
scale and the DSM-IV Hyperactive-Impulsive symptoms 
scale to assess DSM-IV ADHD criteria (those with scores in 
the clinically significant range on this scale are said to “meet 
the criteria for ADHD, as described in the DSM-IV"; 
Conners et  al., 1998a, p. 24); and the inattentive symptoms 
scale, which focuses exclusively on inattentive symptoms. 
The hyperactive-impulsive symptoms scale was not analyzed 
due to the small number of adults diagnosed specifically 
with the hyperactive/impulsive subtype of ADHD in the 
current sample. While the CAARS manual suggests that 
scores above 70 on the ADHD index likely indicate an 
ADHD diagnosis, no mention is made of the lowest score 
required to rule out potential ADHD. In general, the CAARS 
is considered to have strong psychometric qualities, includ-
ing good internal consistency, test-retest reliability, and 
strong content validity (Adler et  al., 2008; Gallagher & 
Blader, 2001; Taylor et  al., 2011). However, recent studies 
have revealed a poor diagnostic accuracy when using the 
CAARS to distinguish between individuals diagnosed with 
ADHD and those in non-ADHD clinical samples (Harrison 
et  al., 2019; Harrison & Edwards, 2023).

Symptom validity tests (SVTs)

Participants were all administered between one to three 
symptom validity measures. Out of an abundance of caution, 
those who demonstrated a strong tendency to overreport 
symptoms on the CAARS-derived SVT were removed from 
the current sample, as were those whose scores on two PAI 
SVTs were above published cutoffs.

SVTs derived from the CAARS

Two newly described methods of evaluating self-report cred-
ibility on the CAARS have been published. The CAARS 
Infrequency Index (CII; Suhr et  al., 2011) was retrospec-
tively calculated from participant data. The CII is composed 
of 12 items rarely endorsed by typically developing adults as 
well as those diagnosed with ADHD. Suhr et  al. (2011) 
identified a cut score of >21 as producing few false positive 
identifications for those with ADHD. The index was found 
to have modest sensitivity (approximately 30%) and high 
specificity (approximately 95%). Cook et al. (2016) found 
that the CII had 52% sensitivity to feigning and 97% speci-
ficity for ADHD based on extreme elevations of the three 
CAARS clinical scales derived from DSM-IV ADHD criteria. 
Because item-level responses were not recorded for all cli-
ents, data from only n = 431 clients could be used to calcu-
late the CII in the present investigation.

The E-CAARS includes 18 additional symptom validity 
items embedded within the regular items, and has been 
described in detail by Harrison and Armstrong (2016). 
While allowing for all of the regular CAARS indices to be 
calculated, the embedded items included in this 
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experimental version also allow clinicians to identify 
over-endorsement of ADHD-related symptoms. The sum of 
these symptom validity items produces a Dissimulation score 
(DISS), while a formula that combines the DISS with extreme 
scores from existing CAARS indices produces the 
Exaggeration Index (EI). According to Harrison and 
Armstrong (2016), this Exaggeration Index (EI) is said to 
have acceptable classification accuracy when discriminating 
between those feigning ADHD and other clinical groups 
(including those with ADHD) who were reporting symp-
toms accurately, with sensitivity to feigning ranging from .24 
to .69 and specificity ranging from .74 to .97, depending on 
cut score used and estimated population prevalence. Harrison 
et  al. (2022) found the EI and the DISS had the best sensi-
tivity and specificity to exaggeration of ADHD symptoms 
relative to any other method examined SVT.

SVTs on the personality assessment inventory (PAI)

The PAI (Morey, 1991) is a widely used, 344-item self-report 
inventory that measures a number of personality traits; it 
also includes a number of symptom validity measures sensi-
tive to overreporting or exaggeration of symptoms. Musso 
et  al. (2016) found that test-takers who were exaggerating 
symptoms of ADHD returned elevated scores on the Negative 
Impression Management (NIM; Morey, 1991), the Roger’s 
Discriminant Function (RDF; Rogers et  al., 1996) and the 
Malingering Index (MAL; Morey, 1993, Morey, 1996). Musso 
et  al. (2016) reported that the NIM, RDF and MAL showed 
promise in identifying college students feigning ADHD when 
using the following cutoffs (NIM > =77, Mal > = 3, RDF 
> =1). Using these cut scores, Harrison et  al. (2022) con-
firmed that the NIM and MAL discriminated well between 
students undergoing assessment for possible ADHD who met 
criteria for malingered neurocognitive disorder and those 
who were reporting genuinely, with specificity of over 90%.

Performance validity measures

A variety of PVTs were employed in the archival assess-
ments, depending on clinician preference. All assessments 
included at least two PVTs, as this is said to produce excel-
lent specificity when both tests are failed (Odland et al., 
2015). Measures employed in the assessments included at 
least two of the following:

The Word Memory Test (WMT; Green, 2003) evaluates 
test-taking compliance. Subjects are given a list of 20 
word pairs on a computer screen and must identify all 
words pairs immediately (Immediate Recall; IR) and after 
a delay of 30 minutes (Delayed Recall: DR). The consis-
tency (CNS) of responses between IR and DR is also 
measured. Following the delayed recognition task, indi-
viduals are also asked to identify words from the original 
list in a multiple choice format (MC); in a paired associ-
ates format (PA); and in a free recall format (FR). 
According to the test manual, scores less than 82.5 per-
cent on any of the first three subtests indicate noncredible 
performance.

The Medical Symptom Validity Test (MSVT; Green, 2004) 
is a similar, shorter version of the WMT. Like the WMT, the 
MSVT measures Immediate Recognition (IR) and Delayed 
Recognition (DR) of a word list, as well as the consistency 
(CNS) of answers between the two subtests. According to 
the test manual, scores less than 85 on any of the first three 
subtests indicate noncredible performance.

The Test of Memory Malingering (TOMM; Tombaugh, 
1996) is a frequently used visual recognition PVT consisting 
of two learning trials, an immediate retention trial, and a 
delayed retention trial. Learning trials contain 50 line-drawn 
pictures, which are paired with a second distractor line 
drawing during the retention trials. A cutoff of ≤45 for both 
Trial 2 and the retention trial was taken as evidence of non-
credible performance.

The Victoria Symptom Validity Test (VSVT; Slick et  al., 
1997) requires individuals to learn and recognize a series of 
“easy” and “hard” number sequences presented at different 
time intervals on a computer screen. Following the recom-
mendations of Frazier et  al. (2008), subjects were deemed to 
be performing noncredibly if their score on the “hard” items 
fell below 19.

The WAIS-IV Reliable Digit Span (RDS: Greiffenstein 
et  al., 1994) is a well-validated PVT (Schroeder et al., 2012) 
calculated from the Digit span subtest of the WAIS-IV 
(Wechsler, 2008). It evaluates how consistently an examinee 
performs on tasks of comparable difficulty during each of 
the forwards and backwards trials of this auditory working 
memory test (see On et  al., 2020 for instructions on how to 
calculate). Previous studies have shown that those with 
developmental disabilities such as LD and ADHD are not 
likely to be falsely accused of non-credible performance if a 
cut score of < =7 is used (Harrison et  al., 2010).

The Test of Variables of Attention (TOVA; Greenberg 
et  al., 2007) is a computer-based Continuous Performance 
Test (CPT). The current version includes a Symptom 
Exaggeration Index (SEI) developed as a result of research 
by Leark et  al. (2008). A SEI score of 3 or more on the 
TOVA is said to provide firm evidence of noncredible 
performance.

Participants and procedure

Participants in this retrospective study were community col-
lege or four-year University students in Ontario, Canada 
who were referred to a government-funded assessment cen-
ter for either an updated assessment of a previously diag-
nosed disorder or to investigate the cause for currently 
reported academic difficulties. Students were assessed by a 
registered clinical psychologist or a supervised graduate stu-
dent, with the specific assessor varying depending on the 
date of assessment. Informed consent was obtained by the 
participants to have their deidentified data used in research, 
and all research procedures were approved by the University’s 
General Research Ethics Board.

All evaluations included a multi-method, multi-informant 
procedure: a) a review of all available historical records 
(medical, mental health, academic history including 
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elementary school report cards, and any prior psychoeduca-
tional or neuropsychological evaluations); b) semi-structured 
clinical interview based on the DSM-IV-TR (American 
Pyschiatric Association, 2000) or DSM-5 (2013) diagnostic 
criteria for ADHD; c) retrospective evaluation by parents or 
caregivers of ADHD symptoms displayed by the client prior 
to age 12; d) both self-and observer ratings of current 
ADHD symptoms; e) performance and symptom validity 
tests shown to have good sensitivity to exaggeration of 
ADHD symptoms; f) assessment of general psychological 
difficulties using the Personality Assessment Inventory 
(Morey, 1991) to help rule out other potential causes for 
reported symptoms; and g) a comprehensive neuropsycho-
logical battery of tests. The overall diagnostic procedure 
mirrored closely the steps recommended by Sibley (2021). In 
particular, diagnosis was not contingent upon self-reported 
ADHD symptoms alone but relied on all available informa-
tion, including evidence of historical and current impairment.

Data for the present study were retrieved from a large 
archival database, selecting individuals who completed the 
CAARS-S:L screening test between 2007 and 2023 during 
assessment for possible ADHD. Information regarding eth-
nicity was not collected at the time of assessment, however, 
an evaluation of all the referrals made to the assessment 
center revealed the following distribution of ethnic back-
ground: 72% White, 12% Asian, 6% Black, 3% Middle 
Eastern, and 7% Other/Not Specified. Therefore, we estimate 
a similar ethnic distribution in the current sample. Consistent 
with the advice in the CAARS manual (Conners et  al., 
1998b) we removed all subjects who answered the CAARS-S:L 
in an extremely inconsistent manner (Inconsistency score 
> =8). Furthermore, to ensure purity of the sample, individ-
uals who had failed both a CAARS-specific SVT and at least 
one PVT at the time of the assessment were removed. Next, 
after removing participants due to inconsistency and validity 
issues, we further removed those whose diagnosis was “in 
remission” or if they were taking stimulant medication at the 
time of the assessment (as medication effects might have 
artificially lowered their self-reported symptoms). These 
sample parameters were chosen to reflect the current demo-
graphic of untreated adults pursuing either an initial diagno-
sis or reassessment for ADHD, while also excluding those 
who self-report inconsistently or exaggerate their deficits. 

Ultimately, we were left with a sample size of 102 for the 
ADHD group and a sample size of 448 for the non-ADHD 
group, with ages ranging from 17 to 56. In the ADHD- 
diagnosed group, 68 adults were specified as having the inat-
tentive subtype, 31 had the combined subtype, 1 had the 
hyperactive/impulsive subtype, and 2 were left unclassified. 
A chi-squared independence analysis was performed on  
gender to see if there were significant differences between 
genders across the groups. This analysis was used as it is a 
non-parametric test and gender is a categorical variable. 
After running a chi-squared analysis on gender, no signifi-
cant difference was found between the groups. However, 
there was a greater proportion of males in the ADHD group, 
while the reverse trend was found for the non-ADHD group. 
Additional data regarding participant demographics may be 
found in Table 1.

Results

CAARS-S:L ADHD index T-scores

The ROC curve analysis was run to determine the lowest 
T-score on the ADHD Index associated with an ADHD 
diagnosis. When comparing the ADHD DX group (n = 102) 
to the non-ADHD group (n = 448), the Area Under the 
Curve (AUC) was 0.691 [95% CI: 0.637, 0.745], indicating a 
poor level of accuracy in this subscale’s ability to discrimi-
nate between students with and without an ADHD diagno-
sis. The AUC measures the entire two-dimensional area 
underneath the ROC curve, providing a single number that 
summarizes the classification accuracy of diagnostic tests 
(Nahm, 2022). The ideal ROC curve has an AUC of 1.0; this 
occurs when the ROC curve is at the upper left of the 
graph, where both the sensitivity and specificity equal 1.0.

In conducting the ROC curve analysis on our study 
group, the minimum T-score identified among participants 
diagnosed with ADHD was 32 (sensitivity = 1.0). This find-
ing suggests an optimal cutoff score of <32 for ruling out an 
ADHD diagnosis, as all participants who scored lower than 
32 on the ADHD Index had a confirmed negative diagnosis 
of ADHD. However, given that the lowest score on this 
index is 31, this cutoff score is limited as it identified only 
five (1.1% of the entire study group without ADHD) partic-
ipants with a confirmed negative diagnosis of ADHD (see 
Table 2). An alternative cutoff score was also identified at 
T < 48, characterized by a lower sensitivity of 0.922. While 
this cutoff score correctly identified a higher proportion of 

Table 1. C haracteristics of participants.

ADHD Dx (n = 102) No ADHD Dx (n = 448)

Characteristic n % n %

Sex
  Female 49 48.0 246 54.9
  Male 53 52.0 202 45.1
Mean Age 21.5 (17–40) 22.2 (17–56)
Comorbid Disorder
 LD  27 26.5 204 45.5
  ASD 3 2.9 16 3.6
  Anxiety 5 4.9 45 9.4
 D epression 1 1.0 15 3.3
 PTSD  0 0 2 0.4
 OCD  0 0 5 1.1
 PD  0 0 4 .9

Note. Mean age is reported in years, age range is in brackets. LD: learning dis-
ability; ASD: autism spectrum disorder; PTSD: post-traumatic stress disorder; 
OCD: obsessive-compulsive disorder; PD: personality disorder.

Table 2. C utoff scores for the ADHD index, ADHD symptoms total scale, and 
inattentive symptoms scale of the cAARS-S:L.

CAARS-S:L Scale
Cutoff 
Score Sensitivity (%)

ADHD Dx N 
(%)

No ADHD DX 
N (%)

ADHD Index < 32 100 0 (0%) 5 (1.1%)
< 48 92.2 8 (7.8%) 143 (31.9%)

ADHD Symptoms 
Total Scale

< 44 100 0 (0%) 46 (10.3%)
< 54 95.1 5 (4.9%) 160 (35.7%)

Inattentive 
Symptoms 
Scale

< 54 100 0 (0%) 112 (25.0%)
< 63 95.6 3 (4.4%) 236 (52.7%)

Note. N indicates the number of participants in each group who scored below 
the cutoff.
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the no ADHD Dx group (143 individuals; 31.9% of the no 
ADHD Dx group), up to 7.8% of individuals diagnosed with 
ADHD may be considered false negatives as they scored 
below this threshold (see Table 2).

CAARS-S:L ADHD symptoms total scale T-scores

The ROC curve analysis aimed to determine the lowest 
T-score on the CAARS-S:L ADHD Symptoms Total Scale 
associated with an ADHD diagnosis. When comparing the 
ADHD DX group (n = 102) to the non-ADHD group 
(n = 448), the AUC was 0.767 [95% CI: 0.721, 0.813], indi-
cating an acceptable level of accuracy in the test’s ability to 
discriminate between students with and without an ADHD 
diagnosis.

In conducting the ROC curve analysis on this sample, the 
minimum T-score identified among participants diagnosed 
with ADHD was 44. This finding established an optimal 
cutoff score of <44 for ruling out an ADHD diagnosis, char-
acterized by a sensitivity of 1.0. At this threshold, all partic-
ipants diagnosed with ADHD had a T-score value greater 
than or equal to 44. Consequently, a score below this cutoff 
reliably excludes ADHD in our sample population, as all 
participants who scored lower than 44 on the ADHD 
Symptoms Total Scale had a confirmed negative diagnosis of 
ADHD. This cutoff score accurately identified 46 partici-
pants (10.3%) without ADHD (see Table 2). It is important 
to note that not all participants without ADHD had a 
T-score value less than 44; therefore, a T-score above 44 on 
the ADHD Symptoms Total Scale does not confirm the 
presence of ADHD.

An alternative cutoff score was also identified, character-
ized by a sensitivity of 0.951. Our analysis revealed that 5% 
of participants diagnosed with ADHD received T-scores 
lower than 54 and 95% of positive cases had T-scores higher 
than 54. This indicates that a T-score of <54 may also serve 
as an effective cutoff score for ruling out ADHD (sensitivity 
= 0.95), correctly identifying 160 patients (35.7%) without 
ADHD who had scored below this threshold. However, at 
this score, 5% of individuals diagnosed with ADHD may be 
considered false negatives as they scored below this thresh-
old (see Table 2).

CAARS-S:L inattentive symptoms T-scores

Of the 102 clinically diagnosed adult ADHD participants, 
the study sample consisted of n = 68 adults specifically diag-
nosed with inattentive ADHD. The ROC curve analysis 
aimed to determine the lowest T-score on the Inattentive 
Symptoms subscale of the CAARS-S:L associated with an 
ADHD inattentive diagnosis. When comparing the inatten-
tive ADHD group (n = 68) to the non-ADHD group (n = 448), 
the AUC was 0.784 [95% CI: .736, .833], indicating an 
acceptable level of accuracy in the test’s ability to discrimi-
nate between students with and without an ADHD type 
inattentive diagnosis.

In conducting the ROC curve analysis on this sample, the 
minimum T-score identified among participants diagnosed 

with inattentive ADHD was 54. This finding established an 
optimal cutoff score of <54 for ruling out an inattentive 
ADHD diagnosis, characterized by a sensitivity of 1.0. At 
this threshold, all participants diagnosed with ADHD inat-
tentive type had a T-score value greater than or equal to 54, 
and all participants who scored lower than 54 on the inat-
tentive symptoms subscale of the CAARS-S:L had a con-
firmed negative diagnoses of inattentive ADHD. This cutoff 
score accurately identified 112 participants (25%) without 
inattentive ADHD (see Table 2). Once again, it is important 
to note that a T-score above 54 on the inattentive subscale 
of the CAARS-S:L does not necessarily confirm the presence 
of ADHD.

An alternative cutoff score, characterized by a sensitivity 
of 0.956, was also identified. Our analysis revealed that 4.4% 
of participants diagnosed with inattentive ADHD received 
T-scores lower than 63 and 95.6% of positive cases had 
T-scores higher than 63. This indicates that a T-score of <63 
on the inattentive subscale of the CAARS-S:L may also serve 
as an effective cutoff score for ruling out the inattentive pre-
sentation of ADHD, correctly identifying 236 participants 
(52.7%) without inattentive ADHD who had scored below 
this threshold. However, at this score, 4.4% of individuals 
diagnosed with inattentive ADHD may be considered false 
negatives as they scored below this threshold (see Table 2).

Discussion

The purpose of this study was to determine a score on the 
CAARS-S:L below which no individual diagnosed with 
ADHD would score, and evaluate whether this score could 
act as a functional means of ruling out a clinical ADHD 
diagnosis. All participants had validly completed the 
CAARS-S:L, and had either a positive or negative diagnosis 
of ADHD. Individuals were excluded if they were taking 
stimulant medication at the time of diagnosis as that may 
alter the severity of their self-reported symptom scores. 
Furthermore, participants were excluded if they received a 
previous ADHD diagnosis but no longer met the DSM-5 
criteria for a diagnosis. Last, all participants who had failed 
performance and/or symptom validity tests during their test-
ing period were not included in this study population, as 
their results may reflect inaccurate self-reported symptom 
scores. Thus, this study population was specifically chosen 
to represent the current demographic of untreated, qualify-
ing adults seeking a first-time diagnosis or an updated 
ADHD assessment.

Our results indicate the lowest entry with any type of 
diagnosed ADHD had a CAARS-S:L ADHD Symptoms Total 
Scale T-Score of 44. These findings suggest a cutoff score of 
<44 on the ADHD Symptoms Total Scale to rule out an 
ADHD diagnosis with absolute certainty (100% sensitivity). 
The second cutoff score for the CAARS-S:L ADHD 
Symptoms Total Scale was established at a higher T-score of 
<54, offering a lower sensitivity of 95% and consequently, a 
5% false negative rate. Contrarily, when analyzing the inat-
tentive symptoms section of the CAARS-S:L, we found the 
lowest entry with diagnosed inattentive ADHD had a score 
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of 54, suggesting a reliable cutoff score of <54 when ruling 
out a diagnosis of inattentive ADHD. The second cutoff 
score, characterized by a lower sensitivity of 95.6%, was 
established at a T-score of <63 with a 4.4% false negative 
rate. From our sample population, we found employing a 
cutoff score of <44 on the ADHD Symptoms Total Scale 
would save 10% of non-ADHD individuals from undergoing 
extensive diagnosis assessments. Increasing this threshold to 
<54 could benefit 36% of non-ADHD individuals. Similarly, 
using a cutoff score of <54 on the inattentive subscale of the 
CAARS-S:L would streamline ADHD diagnoses for 25% of 
individuals without inattentive ADHD, and up to 52.7% with 
a cutoff score of <63. Utilizing these cutoff scores to rule 
out an ADHD diagnosis could serve as a preliminary screen-
ing tool for general practitioners, aiding in more appropriate 
referrals. Similarly, integrating these cutoffs at the beginning 
of multimodal assessments could streamline the diagnostic 
process, saving time and resources for both specialists and 
patients by reducing the need for comprehensive evaluations.

When analyzing the ADHD Index, the lowest entry with 
any type of diagnosed ADHD had a T-score of 32 (100% 
sensitivity). While this suggests an optimal cutoff score of 
<32 on the ADHD Index for reliably ruling out an ADHD 
diagnosis, this cutoff score is merely 1 point higher than the 
minimum possible T-score on the ADHD Index (T-score = 
31) and only accurately screens 1.1% of the entire popula-
tion without ADHD. An alternative cutoff of <48 on the 
ADHD Index was also identified, expanding the screening 
capability to 31.9% of the population without an ADHD 
diagnosis. However, this threshold has a 7.8% false negative 
rate, potentially undermining the reliability of this cutoff. In 
general, adjusting a threshold to have a higher specificity, 
meaning a higher proportion of true negatives is correctly 
identified by the cutoff, typically reduces the sensitivity of 
the test (meaning fewer true positives are detected). By con-
trast, requiring higher sensitivity will typically result in lower 
specificity. In the context of determining cutoff scores nec-
essary to rule out an ADHD diagnosis on the CAARS-S:L, 
prioritizing high sensitivity is preferred to minimize the 
number of false negatives, ensuring individuals who genu-
inely have ADHD are not misdiagnosed as not having it. 
However, a high sensitivity accompanied by a very low spec-
ificity, where a small number of true negatives are correctly 
identified, might render the threshold clinically useless as it 
would fail to accurately exclude those without the condition. 
Thus, given the poor screening ability of the ADHD Index 
at the 100% sensitivity cutoff (<32), and the fact that the 
alternative cutoff of T < 48 still misses 7.8% of those diag-
nosed with ADHD, we conclude that both thresholds lack 
clinical significance.

The abnormally low T-scores associated with a small 
number of ADHD-diagnosed students in our sample could 
stem from a tendency for adults with ADHD to minimize 
and under-report symptoms and impairments (Manor et  al., 
2012; Rietz et  al., 2016; Sibley, 2021). Individuals with gen-
uine ADHD often struggle with self-reflection, self-awareness, 
and self-evaluation, problems attributed to frontal lobe 
impairments (Leisman & Melillo, 2022; Mörstedt et  al., 
2015). This may diminish their ability to accurately observe 

and assess their symptoms. Self-reporting difficulties may 
also arise from a combination of self-protection mecha-
nisms and a blame-avoidant mental set, where individuals 
downplay or omit symptoms to shield themselves from per-
ceived judgment or criticism (Hoza et  al., 2012; Sibley, 
2021; Sibley et  al., 2019). Moreover, given the developmen-
tal trajectory of ADHD, in which hyperactivity/impulsivity 
symptoms reduce and mainly inattentive symptoms persist 
as individuals enter adulthood (Biederman et  al., 2000; 
Larsson et  al., 2011), adults completing self-report measures 
for ADHD may compare their current symptoms to their 
past experiences, rather than against a general population 
standard. This internal comparison could further influence 
the accuracy of their self-assessments. Considering the 
reduced reliability of self-reported ADHD symptoms, our 
results support the need for a multi-method multi-informant 
assessment when confirming an ADHD diagnosis.

The cutoff scores for the ADHD index being significantly 
lower than the total symptoms and inattentive symptoms 
subscale may be attributed to the ADHD index’s total score 
giving equal weighting to the first four subsections of the 
CAARS: inattention/memory problems, hyperactivity/rest-
lessness, impulsivity/emotional lability, and problems with 
self-concept. This means if you were to take the CAARS-S:L 
and score high on only the inattention/memory problems 
section, you could meet diagnostic criteria for 
ADHD-primarily inattentive type but produce a low overall 
ADHD index score due to low hyperactivity, impulsivity, and 
self-concept scores. Thus, a low ADHD index score may not 
necessarily indicate the lack of ADHD, but a lack of symp-
toms in other areas. As noted above, this discrepancy could 
also be indicative of individual cases of underreporting, 
where some individuals with ADHD may be oblivious to 
their own problems and so underreport symptoms. 
Contrarily, the total symptoms subscale was likely a better 
predictor of ADHD as it evaluates only DSM-classified inat-
tentive and hyperactive symptoms. However, this scale still 
under identifies a lot of the non-ADHD students in our 
sample. Furthermore, the inattentive symptoms subscale of 
the CAARS-S:L was specifically measured because the inat-
tentive presentation of ADHD is the most prevalent in 
adults, with studies suggesting that inattentive symptoms 
were endorsed in up to 90% of adults with ADHD (Targum 
& Adler, 2014; Wilens et  al., 2009). As the inattentive symp-
toms subscale of the CAARS-S:L focuses specifically on inat-
tentive symptoms related to ADHD, it may serve as a better 
screening tool for adults concerned explicitly with inatten-
tion symptoms. This is particularly relevant because, when 
screening or evaluating adults for ADHD, the main concern 
often lies with the inattentive subtype/symptoms.

For both the ADHD Symptoms Total Scale and the inat-
tentive subscale, the 95% sensitivity cutoff, which has a 
higher T-score threshold compared to the 100% sensitivity 
cutoff, may be more effective in ruling out ADHD in addi-
tional cases that might otherwise go unrecognized. However, 
this cutoff carries the risk of potentially misclassifying a 
small number of individuals who, despite having low 
T-scores values, may still be diagnosed with ADHD. Usage 
of the 100% sensitivity cutoff score may be employed in 
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scenarios where a missed ADHD diagnosis would have sig-
nificant consequences. For example, in educational settings, 
undiagnosed ADHD can lead to severe academic underper-
formance and future occupational difficulties during adult-
hood due to a lack of accommodations (Español-Martín 
et  al., 2023). Considering that at least 25% of college stu-
dents with disabilities are diagnosed with ADHD (Green & 
Rabiner, 2012), psychology clinics and assessment centers in 
postsecondary institutions may prefer the 100% sensitivity 
cutoff during the initial screening process to avoid prema-
ture termination of the evaluation. However, in many set-
tings, overdiagnosis of ADHD may be a major concern. For 
instance, a systematic scoping review by Kazda et  al. (2021), 
which investigated 334 published studies in children and 
adolescents, concluded that ADHD overdiagnosis is a fre-
quent occurrence. The review also found that in individuals 
with milder symptoms, the harms associated with an ADHD 
diagnosis may outweigh the benefits. As such, the 95% sen-
sitivity cutoff may be preferred in situations where the pri-
mary concern is to minimize the risk of over diagnosing 
ADHD, such as in general population screenings or when 
evaluating individuals where ADHD is one of several poten-
tial diagnoses being considered (Anbarasan et  al., 2020).

With the exponential rise in the global prevalence of 
ADHD in postsecondary students, the study aimed to con-
tribute to developing appropriate ways to rule out the pres-
ence of ADHD in a clinical evaluation. In recent years, there 
has been a notable increase in the number of adults seeking 
an ADHD evaluation. This, in turn, may lead to significant 
delays and assessment backlogs for healthcare providers, 
many of whom may be unfamiliar with how best to diag-
nose adult ADHD while ruling out other potential 
ADHD-mimics (e.g., Adler et  al., 2009). While the majority 
of current research on ADHD screening tools focuses on 
their ability to predict an ADHD diagnosis, recent research 
underscores the fact that high scores on ADHD screening 
measures have a high false positive rate (Harrison & 
Edwards, 2023). Thus, a high score alone is insufficient to 
confirm this diagnosis. However, to our knowledge, no study 
to date has identified the lowest scores that can be obtained 
on such screening measures to help rule out the presence of 
ADHD. Given the high cost and time commitment associ-
ated with a full-length ADHD assessment and the current 
concern with ADHD overdiagnosis, the cutoff scores in this 
present study provide valuable insights on methods to rule 
out an ADHD diagnosis, thereby addressing the existing gap 
in research on these screening tools. It also provides valu-
able insights into the nature of the CAARS ADHD Index, 
questioning the validity of this subscale given its poor clin-
ical utility in both predicting an ADHD diagnosis (Harrison 
& Edwards, 2023) and ruling it out.

Our study did have limitations. To begin with, while the 
self-report version of the CAARS:S-L has advantages in its 
time and cost efficiency, experts in psychology suggest that 
self-report data should not be used alone as it tends to be 
prone to response bias (Rosenman et  al., 2011). Given that 
our population consists exclusively of postsecondary stu-
dents, there may be an incentive for students to feign or 
exaggerate ADHD symptoms in hopes of obtaining academic 

accommodations or stimulant medication (Benson et  al., 
2015; Harrison et  al., 2007; Johnson & Suhr, 2021). By 
excluding all students who had failed both a CAARS-specific 
SVT and at least one PVT, we significantly reduced the like-
lihood of these factors impacting the outcomes of the pres-
ent study. Given, however, that our focus was on the minimal 
score necessary for an ADHD diagnosis, it is unlikely that 
such feigners would underreport their symptoms on the 
CAARS-S:L, thus minimizing the impact of potentially over-
looked feigners. Furthermore, other ADHD screening tools, 
like the ASRS screener and the CAARS observer forms, were 
not investigated in the current study. Future research should 
investigate differences between self and collateral symptom 
reporting to better understand the reasons for low self-reports 
in those diagnosed with ADHD. Additionally, the hyperac-
tivity symptoms subscale of the CAARS was also not inves-
tigated in the current study due to the small population 
diagnosed with the mainly hyperactive form of ADHD; 
appropriate cut-scores for this subscale should be investi-
gated. Last, given the retrospective nature of this study, the 
participants were diagnosed by different psychologists over 
various periods, potentially resulting in inconsistencies in 
assessment methods, procedures, and ultimately, in the diag-
noses themselves. This variability extends to the diagnostic 
criteria used, as both the DSM-IV and DSM-5 were employed 
due to the timespan covered by this study (2007 to 2023). 
However, all participants in this study completed the 
CAARS-S:L, which was the only screening tool analyzed, 
and all diagnoses were based on current DSM standards at 
the time, conducted by certified psychologists adhering to 
the gold standard of a multi-method, multi-informant assess-
ment approach.

In summary, in a sample of postsecondary students who 
had completed the CAARS-S:L, no individual diagnosed 
with ADHD scored below a value of 44 on the ADHD 
Symptoms Total Scale. Additionally, no individual diagnosed 
with inattentive ADHD scored below 54 on the inattentive 
symptoms subscale. To our knowledge, this is the first study 
demonstrating a cutoff score of <44 on the ADHD Symptoms 
Total Scale that can reliably rule out the presence of ADHD, 
and a cutoff score of <54 on the ADHD inattentive subscale 
that can reliably rule out the presence of the ADHD inatten-
tive subtype. Utilization of these cutoff scores could stream-
line investigations in those without the disorder, saving the 
extensive costs, time, and resources typically spent on com-
plete diagnostic assessments. Alternative cutoff scores of <54 
(ADHD Symptoms Total Scale) and <63 (inattentive symp-
toms subscale) were also identified; however, their clinically 
applicability may be limited as both were shown to misclas-
sify ADHD diagnoses in up to approximately 5% of the 
study population. Similarly, the ADHD index was found to 
be a poor predictor of a negative ADHD diagnosis, and 
thus, no clinically significant cutoffs are suggested. Ultimately, 
further validation of the cutoff scores with a prospective 
study should be pursued.
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