
https://doi.org/10.1177/10870547231177470

Journal of Attention Disorders
 1 –17
© The Author(s) 2023
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/10870547231177470
journals.sagepub.com/home/jad

Article

Attention deficit hyperactivity disorder (ADHD) is a com-
mon neurodevelopmental disorder that affects between 5 
and 15% of school-aged children (American Psychiatric 
Association [APA], 2013). Research suggests that up to half 
of those diagnosed with ADHD in childhood no longer meet 
diagnostic criteria for this condition as adults (Caye et al., 
2016), which may explain the lower base rate in adults, pre-
viously reported as between 2.5% and 4.5% (APA, 2013; 
Kessler et al., 2006; Simon et al., 2009; Song et al., 2021). 
As a neurodevelopmental disorder, diagnosis requires that a 
large number of impairing symptoms must have been pres-
ent starting before age 12 (APA, 2013), meaning that the 
disorder does not first present in adolescence or adulthood.

Recent studies (e.g., Ahmad et al., 2019; Caye et al., 
2016; Sibley, Rohde et al., 2018) have demonstrated that 
previously non-symptomatic adults who first endorse expe-
riencing symptoms of ADHD in adolescence or young 
adulthood were most often experiencing these symptoms 
for reasons other than ADHD such as normal fluctuations in 
cognitive abilities, a comorbid disorder, or the cognitive 
effects of substance use. These studies underscore the fact 

that symptoms associated with many other common psy-
chological conditions that affect adolescents and adults can 
mimic those of ADHD, and that clinicians must investigate 
and rule out such causes before making a diagnosis of 
ADHD in these populations.

It is therefore difficult to understand the recent trend 
whereby an increasing number of adults are seeking out and 
subsequently being given a first-time diagnosis of ADHD 
(Chung et al., 2019; P. Marshall et al., 2021; Oehrlein et al., 
2016; Olfson et al., 2014; Sasayama et al., 2022). According 
to the Diagnostic and Statistical Manual of Mental Disorders-
Fifth Edition (DSM-5; APA, 2013), diagnosis of ADHD 
requires that the clinician undertake a comprehensive evalu-
ation of current and historical symptoms, document the 
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functional impairment arising from the symptoms, establish 
chronicity, and rule out other possible causes prior to making 
this diagnosis. In childhood, this process is often fairly easy 
(Sibley, 2021). Indeed, a clinician can usually canvass par-
ents and teachers to obtain confirmation of a sufficient num-
ber of inattentive and/or hyperactive symptoms in various 
environments and can typically obtain both educational and 
medical records to confirm both symptoms and impairment. 
Furthermore, the few conditions that can mimic the symp-
toms of ADHD in childhood (e.g., oppositional defiant dis-
order, substance use disorder, metabolic disorders, mood 
and anxiety disorders) are easily identified and ruled out 
(Sibley et al., 2018).

By contrast, diagnosis of ADHD in those over age 18 is 
more difficult and complex (Kolar et al., 2008; Sibley, 
2021), especially in those seeking a first-time diagnosis 
(Ahmad et al., 2019; Sibley et al., 2018; Sibley, Rohde 
et al., 2018). Here, it is often more difficult to obtain child-
hood educational and medical records, ensure that collateral 
sources who know the person well provide input about both 
childhood and current symptoms, and rule out other com-
mon conditions that mimic the symptoms of ADHD (Ahmad 
et al., 2019; Caye et al., 2017; Sibley, 2021; Sibley et al., 
2018; Sibley, Rohde et al., 2018; Weis et al., 2019). Adult 
retrospective recall of childhood symptoms is unreliable 
(Breda et al., 2020; Mannuzza et al., 2002; Miller et al., 
2010), making it difficult to determine, with a high degree 
of confidence, whether an adult met the diagnostic criteria 
for ADHD in childhood based simply on self-report.

Unfortunately, it seems that many clinicians rely mainly 
on self-reported symptoms (expressed in semi-structured 
interviews or on self-report questionnaires) when diagnos-
ing young adults with ADHD. For instance, research has 
found that the majority of diagnostic reports submitted by 
young adults seeking academic accommodations at postsec-
ondary schools or on medical licensing exams failed to 
ensure that all five DSM diagnostic criteria were met before 
rendering the diagnosis (e.g., Joy et al., 2010; Nelson et al., 
2019; Weis et al., 2019). The majority of these submitted 
reports conferred a diagnosis of ADHD based primarily or 
exclusively on current self-reported symptoms, with most 
failing to obtain collateral reports, confirm childhood onset, 
establish functional impairment, or rule out other potential 
causes for the reported symptoms.

These trends are worrisome. We know that young adults 
without ADHD often report experiencing symptoms of 
ADHD (Harrison, 2004; Harrison et al., 2013; J. A. Suhr & 
Johnson, 2022) especially when they experience high levels 
of stress, depression, and/or anxiety (Harrison et al., 2013; 
Lewandowski et al., 2008; J. A. Suhr & Johnson, 2022), 
meaning that symptom report alone is not sufficient to con-
firm this diagnosis. We also know that when clinicians rely 
on self-reported symptoms alone it increases the false posi-
tive rate of diagnosis (Faraone et al., 2003). Indeed, both 

Gathje et al. (2008) and Gordon et al. (2006) showed that 
the number of individuals diagnosed with ADHD is dra-
matically (40%–70%) higher when using symptom report 
alone relative to when other DSM criteria such as functional 
impairment are considered prior to diagnosis.

In recent years, there have been a number of contributory 
issue that might increase levels of stress, anxiety, and 
depression symptoms in the general population and lead to 
the experience of ADHD-like symptoms. For instance, the 
recent COVID −19 pandemic has caused many teens and 
young adults to report increased levels of stress, anxiety, 
and depression (Statistics Canada, 2021; World Health 
Organization, 2022) resulting in increased reports of prob-
lems such as difficulty concentrating, disrupted sleep pat-
terns, and increased concerns about academic performance 
(Rashid & Di Genova, 2020; Son et al., 2020). These young 
adults may seek to find a cause for their current symptoms 
not understanding that inattention and concentration diffi-
culties are common to many psychiatric disorders (e.g., 
mental health disorders, substance use disorders; Ahmad 
et al., 2019; Sibley et al., 2018; Sibley, Rohde et al., 2018). 
We also know, for example, that misinformation on social 
media platforms such as TikTok may be responsible for 
more young adults now believing they may have ADHD 
(Pugle, 2022; Yeung et al., 2022), and that provision of such 
inaccurate information leads previously non-symptomatic 
students to now report experiencing higher levels of ADHD 
symptoms (Privitera et al., 2015). Pressures to achieve aca-
demically have also been blamed for the rise in students 
who exaggerate or fabricate symptoms in an effort to obtain 
academic accommodations or stimulant medication (e.g., 
Benson et al., 2015; Johnson & Suhr, 2021; P. Marshall 
et al., 2021). However, these trends should not result in a 
significant increase in adult-aged diagnoses if diagnosti-
cians carefully apply all of the DSM-5 diagnostic criteria 
when conducting an evaluation (Sibley et al., 2018; Sibley, 
Rohde et al., 2018).

Despite this, the reported increase in adult-aged diagno-
sis of ADHD, along with evidence that these diagnoses are 
often made using self-report alone, suggests that many cli-
nicians may be unaware of the problems inherent in using 
self-report screening measures diagnostically, namely that 
these usually have a high false positive rate (see Gilbert 
et al., 2001; Trevethan, 2017). Previous studies demonstrate 
that clinicians frequently ignore or misunderstand the pre-
dictive validity of a positive score on a screening test 
(Labarge et al., 2003; Morgan et al., 2021). Indeed, clini-
cians consistently and significantly overestimate the prob-
ability of disease/disorder both before and after obtaining 
test results, which may contribute to overdiagnosis of disor-
ders (Labarge et al., 2003; Morgan et al., 2021). In the case 
of ADHD, clinicians may incorrectly believe that self-report 
measures or interviews have a higher level of diagnostic 
accuracy than is supported by the research, and may not 
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understand that base rate of the disorder influences the 
interpretation of obtained scores. Screening tests are not 
designed to diagnose but rather to identify individuals 
whose symptoms require more careful evaluation. Because 
screening tests are often used to identify uncommon disor-
ders (e.g., ones with a low base rate) the cut scores sug-
gested for use on these tests are designed to err on the side 
of caution, overidentifying many more people than truly 
have the condition. By contrast, because these screening 
tests are overly sensitive they rarely miss those who are 
symptomatic (Gilbert et al., 2001). Similar to previous stud-
ies (e.g., Labarge et al., 2003; Morgan et al., 2021), most 
clinicians diagnosing ADHD in adults may not understand 
the actual probability of a true positive diagnosis based on a 
positive screening test score, leading to overdiagnosis.

A Brief Refresher on Sensitivity, 
Specificity, Positive, and Negative 
Predictive Values

Given studies showing that many clinicians fail to under-
stand the predictive statistics that inform screening test 
results, a brief refresher seems in order. Interested readers 
may also consult any of the good review articles that pro-
vide a more comprehensive discussion of these terms (e.g., 
Gilbert et al., 2001; Lange & Lippa, 2017; Trevethan, 
2017).

All tests function on probabilities; a screening test pro-
vides the user with a score that is felt to maximize the prob-
ability that a true positive case will not be missed while 
ensuring that very few individuals with a negative score are 
really symptomatic. Sensitivity is the actual percentage of 
true positives; how many known positive cases the test 
detects. In essence, it answers the question, “I already know 
that my client has the illness in question. What is the chance 
that this test will show that my client has it?” Specificity, by 
contrast, is the actual percentage of true negatives; how 
many known negative cases are correctly classified as such 
using this test. In essence, it answers the question, “I already 
know that my client does not have the illness in question. 
What is the chance that this test shows my client does not 
have it?”

While these are useful metrics to know about a test, they 
are usually employed to determine whether a new test 
works as well as the gold standard method of diagnosis 
(Lange & Lippa, 2017; Trevethan, 2017). Because sensitiv-
ity and specificity are determined by comparing known 
diagnoses with obtained test scores, they are not influenced 
by the base rate of the condition.

However, knowing the sensitivity and specificity of a 
given test does not help a clinician interpret data from a 
screening test given to an individual client. When evaluat-
ing a client in one’s office, the clinician does not already 
know what the true answer is (e.g., they don’t know for 

certain whether the client has the illness or not), and so they 
rely on the test scores to help decide whether a client’s 
symptoms are consistent with a particular diagnosis. To 
obtain this type of clinical information, one must instead 
know the positive predictive value (PPV) and negative pre-
dictive value (NPV) of a given test; these predictive values 
are influenced heavily by the base rate of the disorder or 
illness within a specified population (Labarge et al., 2003).

The PPV answers the question, “my client just tested 
positive on this test. What is the chance that my client truly 
has this illness?” The NPV, by contrast, answers the ques-
tion, “my client just tested negative on this test. What is the 
chance that my client does not have this illness?” As one 
can see, these are clinically relevant questions asked by 
most evaluators completing diagnostic evaluations. To 
understand how base rate affects PPV and NPV it may be 
instructive to use a clinical example.

Assume that you have 60 adults whom you know have 
ADHD (based on gold standard diagnostic procedures). 
You administer a new ADHD self-report measure to these 
adults as well as to 60 adults whom you know do not have 
ADHD. The new test performs as shown in Table 1. As may 
be seen, the new test correctly identifies 90% of your ADHD 
sample as having ADHD and 72% of your non-ADHD 
group as not having ADHD. Hence, sensitivity is 90% and 
specificity is 72%. Note, too, that these scores would not 
change depending on how common ADHD is in your sam-
ple, because these metrics simply say how often the test cor-
rectly identifies persons whose status is already known.

However, it is easy for a test to identify people correctly 
when half of them have the condition in question. In this 
example, when half of the people in the sample have ADHD 
then the PPV is 76.3% and the NPV is 87.8%. In reality, 
however, ADHD occurs in only about 5% of the adult popu-
lation (e.g., Kessler et al., 2006). In order to evaluate how 
the new test functions clinically (when the true diagnosis is 
not known), we would need to evaluate how the new test 
performs in a population in which only 5% of people have 
the condition (rather than 50% as was the case in Table 1). 
Using the 90% specificity and 72% sensitivity values 
obtained when testing against the gold standard, we can cal-
culate the PPV and NPV of this new test when the base rate 
of ADHD is 5%. Table 2 presents the resulting identifica-
tion rates that would occur if we used this test to determine 
who did or did not have ADHD in a population of 1,000 
people, where only 5% actually have the condition of 
interest.

Here, out of 1,000 people only 50 truly have ADHD 
(e.g., 5%) and 950 do not. However, the clinician does not 
know who has the condition and who does not, and so we 
use our new test to make this determination. Table 2 shows 
how our new test performs in this scenario. With a known 
sensitivity of 90% (e.g., I already know you do have ADHD, 
and 90/100 times the test gets it right) the new ADHD test 
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Table 1. Performance of New ADHD Self-Report Test Compared With Gold Standard.

Results of new ADHD self-report measure  

 Test Says Not ADHD Tests Says ADHD Total

Actual diagnosis/reality Not ADHD 43 17 60
ADHD 6 54 60

 Total 49 71 120

Table 2. Ability of New Test to Correctly Identify ADHD When Base Rate is 5%.

Results of new ADHD self-report measure  

 Test Says Not ADHD Test Says ADHD Total

Actual diagnosis/reality Not ADHD 684 266 950
ADHD 5 45 50

 Total 689 311 1,000

will correctly identify 45/50 individuals as having ADHD. 
However, applying specificity of 72% to these data (e.g., I 
already know that you don’t have ADHD, and for the 950 
people without ADHD the test gets it right 72% of the time), 
we can see that the new test also falsely identifies 266 of the 
normal1 (not ADHD) adults as having ADHD. In other 
words, for every 311 people the test identifies as ADHD, it 
is wrong 266 times. Hence, when the base rate of a condi-
tion is low, the false positive rate of the screening test will 
be high. Here, at a base rate of 5%, the false positive rate of 
the test is 86% (266 of the 311 adults are incorrectly identi-
fied by the test as ADHD), whereas the false negative rate is 
less than 1% (see Trevethan, 2017 for a detailed description 
of how to complete these types of calculations). This analy-
sis shows how the base rate of a condition influences the 
diagnostic accuracy of any screening test, and why PPV and 
NPV are important statistics to know clinically when inter-
preting the results of any screening test.

Purpose of the Present Study

Two previous systematic reviews of ADHD self-report 
assessment measures (P. Marshall et al., 2021; Taylor et al., 
2011) identified that the majority of studies on which 
ADHD ratings scales are based were of poor quality, had 
low statistical power, and failed to report sufficient details 
to conduct a meta-analysis. Furthermore, most ratings 
scales, while having adequate sensitivity, had poor specific-
ity (i.e., a high false positive rate). Neither review, however, 
reported on the actual positive and negative predictive val-
ues (PPV and NPV) of these rating scales.

Therefore, the purpose of the present study was to sys-
tematically review the literature to identify and analyze all 
studies validating ADHD rating scales or interview-based 
screeners commonly used to identify or screen for ADHD in 
adults. We set out to describe the psychometric properties of 

these scales and to provide clinicians with information 
about the PPV and NPV of each scale both when differenti-
ating between normal adults and those with ADHD and also 
when attempting to differentiate individuals with ADHD 
from those with other clinical conditions or concerns.

Method

A systematic literature search was undertaken using the 
MEDLINE, PsycARTICLES and PsycINFO databases 
from 1998 through June 2022. The terms used in the search 
are included in Appendix A.

The initial electronic database search identified 1,812 
abstracts of journal articles and book chapter titles after 
duplicates were removed. These were all reviewed by the 
first author. The 400 abstracts that appeared potentially rele-
vant to the assessment of adult ADHD using self-report were 
then retrieved and read. After this review was completed, 
journal articles whose abstracts suggested they were relevant 
were reviewed. The bibliographies and citations of these 
journal articles were also scrutinized for potentially relevant 
articles. As a result, the full texts of an additional seven rele-
vant articles and/or ADHD screening test manuals were 
obtained and reviewed. The final phase of this literature 
search focused more narrowly on identifying articles or pub-
lished tests that met the inclusion criteria (see Figure 1; Table 
3). Here, it was essential that the study either report the sen-
sitivity and specificity of the tests evaluated or that the data 
provided allowed for manual calculation of these statistics.

Articles or tests not meeting inclusion criteria most com-
monly failed to report diagnostic classification statistics 
associated with test itself (e.g., sensitivity and specificity 
statistics not provided in the test manual/study) or with the 
tests and measures utilized in the study (e.g., how many 
were correctly or incorrectly classified). This included the 
technical manuals/normative studies of a number of 
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Figure 1. Flow diagram describing literature search and article selection.

commercially available tests such as the Clinical Assessment 
of Attention Deficit-Adult (CAT-A; Bracken & Boatwright, 
2005), the Copeland Symptom Checklist for Adult Attention 
Deficit Disorders (Copeland, 1989), the Connors Adult 
ADHD Diagnostic Interview for DSM-IV (CAADID; 
Epstein et al., 2001), and the Barkley Adult ADHD Self-
Report Forms-IV (BAARS-IV; Barkley, 2011). However, 
research articles evaluating these tests and reporting on 
resulting diagnostic classification statistics were included.

Results

Method of ADHD Verification

Many of the reviewed studies investigating the performance 
of various ADHD measures failed to initially confirm the 

ADHD diagnosis using a comprehensive evaluation or a 
“gold standard.” Most often, ADHD status of participants 
was confirmed/made using another screening measure, typ-
ically one with a high false positive rate; an unvalidated 
semi-structured interview; or else the specific method of 
diagnosis was not provided.

For instance, in the Dunlop et al. (2018) study the diag-
nosis of ADHD was given retrospectively to individuals 
with an existing diagnosis of major depressive disorder (but 
no prior ADHD diagnosis) by means of a semi-structured 
screening interview. Similarly, ADHD was diagnosed retro-
spectively in a group of adult patients undergoing treatment 
for drug and alcohol addiction in the Luty et al. (2009) 
study by means of an interview. In the Dvorsky et al. (2016) 
study an ADHD diagnosis was confirmed using the 
CAADID interview (which, as noted above, lacks 
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Table 3. Inclusion and Exclusion Criteria.

Inclusion criteria Exclusion criteria

• In peer reviewed journals or published test manual
• Participants aged 18 or older
•  Group study investigating interviews, behavior rating scales, and/or 

neuropsychological tests for screening or identification of ADHD
• ADHD rating scales commercially available or in public domain
•  Comparison groups: adults diagnosed with ADHD vs. control participants 

and/or participants with psychiatric disorders or clinical complaints
•  Results provide diagnostic accuracy statistics, at minimum sensitivity and 

specificity

• Publication not in English
•  Sensitivity and specificity scores not 

provided or calculable
• Scales not specific to ADHD symptoms

information regarding diagnostic sensitivity or specificity). 
A similar method of diagnosis (e.g., use of a semi-struc-
tured interview) was used in the Brown (1996), Erhardt 
et al. (1999), Pettersson et al. (2018), Ustun et al. (2017), 
and van de Glind et al. (2013) studies. In the Hines et al. 
(2012) study a randomly selected group of patients present-
ing at eight different primary care medical practices for a 
routine appointment (e.g., not attending due to suspected 
ADHD) were administered the ASRS-v1.1 6-item screen-
ing questionnaire (Kessler et al., 2005). Those who scored 4 
or more out of 6 on this questionnaire were assumed to have 
ADHD, and those with lower scores were assigned to the 
control sample. In the Ward et al. (1993) study, ADHD sta-
tus was confirmed using the Utah criteria for ADHD, which 
requires only self-reporting of childhood and current symp-
toms. Sometimes (e.g., Hines et al., 2012; Pettersson et al., 
2018; Solanto et al., 2004; Van Voorhees et al., 2011) the 
rating scale being evaluated had also been used to inform 
diagnostic status.

In most other studies, the actual method of ADHD diag-
nosis for participants was not provided, with most (e.g., 
Brevik et al., 2020) saying it was a “well validated” group 
or a group who simply self-identified as ADHD (e.g., J. 
Suhr et al., 2009). In one study (Kessler et al., 2005) the 
composition of the groups, final numbers per group, and 
method of identification were opaque. Nowhere do the 
authors of the Kessler et al. study actually identify the final 
number of persons who were or were not considered to have 
ADHD, and the method by which diagnosis was given is 
not explained operationally. Notably, in none of the 20 stud-
ies reviewed were any performance or symptom validity 
measures utilized in the assessment or diagnosis phase or 
when evaluating self-reported symptoms.

Diagnostic Accuracy of Screening Measures

Tables 4 and 5 provide details regarding the classification 
performance of the various screening measures. While all 
of the studies (overtly or not) included the specificity and 
sensitivity of the measure in question, none provided rele-
vant PPV and NPV metrics according to expected base rate 

of ADHD. Hence, we have provided these in both tables. 
We chose to provide data for base rates of both 5% (aligning 
with the higher estimated base rate of adult ADHD in the 
general population) and 10% (given previous suggestions 
that the prevalence of adult ADHD in general medical prac-
tices is as much as twice the population prevalence (see 
Kessler et al., 2005)).

Differentiating ADHD From Normal/Non-
treatment Seeking Adults

Table 4 presents the results from the 12 evaluations that 
compared individuals said to have ADHD with non-ADHD 
individuals. Classification results were, in all but one study, 
compared with individuals said to be normal, non-ADHD, 
or adults attending a medical practice for routine complaints 
other than possible ADHD. Only the Kessler et al. (2005) 
study was opaque regarding the control group composition 
(see Table 4 for sample descriptions).

Sensitivity is the true positive value of a test. The higher 
the score, the fewer false negative results. Table 4 shows 
that, for about half of the tests reviewed, individuals already 
known to have ADHD are accurately classified relative to 
normal individuals. Indeed, nine tests reviewed had a sensi-
tivity of over 90%, whereas 11 screening tests fell below 
90% when differentiating non-symptomatic individuals 
from those said to have ADHD, depending on cut score 
employed for identification. The lowest sensitivities when 
differentiating between normal and ADHD individuals 
were the WURS-25 (J. Suhr et al., 2009) and the ASRS 18 
items (Kessler et al., 2005), meaning that a large proportion 
of those who truly had ADHD were not correctly identified 
in these studies.

Specificity is a test’s ability to correctly identify those 
without the disease (the true negatives). A highly specific 
test means that there are few false positive results. 
Depending on the consequences of incorrect identification, 
specificity of 90% or higher is often recommended in order 
to ensure that the false positive rate is low (e.g., Schroeder 
et al., 2021). When differentiating true ADHD individuals 
from non-clinical samples, the range was from 99.5% 
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(Kessler et al., 2005) to a low of 22% (Brevik et al., 2020), 
with most falling in the mid-range of 40-60% (see Table 4); 
only six studies found a specificity of 90% or better, mean-
ing that many known normal individuals were falsely iden-
tified as having ADHD using these tests.

Of greater interest was the variation in PPV scores when 
the assumed base rate of ADHD is either 5% or 10%. Here, 
PPV ranges between a low of 6% (ASRS 18 using a cut 
score of ≥ 16 and a base rate of 5%; Brevik et al., 2020; 
BAARS-IV when the base rate is 5%; Dvorsky et al., 2016) 
to a high of 88-94% using ASRS-part A and a 5-10% base 
rate (Kessler et al., 2005). As may be seen in Table 4, how-
ever, a positive score in any of these studies typically had, 
at best, chance ability to correctly identify those with true 
ADHD compared with normal adults. By contrast, all 
screening tests had excellent ability to correctly classify 
non-ADHD individuals, meaning that there is a very small 
chance that someone with a score below published cut-offs 
really has ADHD.

Differentiating ADHD From Other Clinical 
Samples

Table 5 provides the classification statistics for the 13 stud-
ies where individuals said to have ADHD were compared 
with treatment seeking or clinical samples. The make-up of 
the clinical samples differed; some were seeking an assess-
ment for ADHD but did not receive a clinical diagnosis, 
whereas other studies compared individuals with presumed 
ADHD to those with mental health or other psychiatric con-
ditions (e.g., anxiety disorders, major depressive disorders, 
substance use disorders). None of the comparator groups 
were said to be “symptom-free.”

Sensitivity and specificity scores were lower in this sam-
ple (see Table 5). Here, sensitivity ranged from 97% (Luty 
et al., 2009) to 37% (J. Suhr et al., 2009); only six studies 
found a sensitivity of 90% or greater. Regarding specificity, 
no test achieved a specificity score above 90%; six were at 
or above 80% and the lowest two were at 27%.

In almost all cases the self-report screening tests had 
extremely good NPV when differentiating between ADHD 
individuals and a clinical sample. At either estimated base 
rate, a negative score on these measures very rarely misses 
true cases of ADHD, even in those with comorbid condi-
tions. Exceptions were the ability of the CAARS and the 
WURS-25 to differentiate substance abuse treatment par-
ticipants diagnosed retrospectively with ADHD from those 
who did not screen positive for ADHD (Luty et al., 2009).

The positive predictive value of a screening test score in 
these clinical samples, by contrast, had only weak ability to 
correctly classify true cases of ADHD. When tasked with 
differentiating true ADHD from psychiatric or assessment-
seeking populations, the tests with the highest correct clas-
sification accuracy at 10% or 5% base rates were: the 

CAARS (60% and 57% chance that a substance abuse client 
also had ADHD given a high score; Luty et al., 2009); and 
the WURS (61% and 59%; Luty et al., 2009). No other 
studies found that an ADHD screening test/interview had a 
better than chance ability to correctly identify true ADHD 
when compared with clinical samples. Indeed, the second-
best positive prediction scores were found for the CAARS 
at a 10% base rate (a high score has a 34% chance of accu-
rate classification; Harrison et al., 2019) and the WURS-25 
at the same base rate (33%; Ward et al., 1993). Most had 
less than a 10% chance of accurate diagnosis given a posi-
tive test score (see Table 5).

Cut Scores Used for Identification

Across studies there was also inconsistency regarding the 
cut scores used when identifying those with ADHD. For 
instance, on the ASRS some researchers used four out of six 
items endorsed on part A (requiring endorsement of some-
times or more for questions 1–3 and endorsing often or 
more for questions 4–6), whereas others used total score cut 
offs for either Part A or for the total score on the entire ques-
tionnaire. For the BAARS-IV, Dvorsky et al. (2016) used 
total number of symptoms endorsed as often or very often 
in childhood and adulthood (but based these on best cut 
scores calculated for the sample rather than those recom-
mended in the manual) whereas Graves created cut scores 
for each of the three subscales of the BAARS-IV using opti-
mized sensitivity and specificity thresholds for her sample. 
For the BAADS, Brown used a T-score of 50 or more on the 
total score as evidence of ADHD even though 50 represents 
an average score. Solanto et al. (2004), by contrast, used 
only the Memory Complaints Scale of the BAADS to iden-
tify those with ADHD, again requiring only a T-score of 50 
or more. On the WURS, some researchers choose scores of 
46 or more as the cut-off whereas two (Ward et al., 1993 & 
Luty et al., 2009) used scores of 36 or greater. Finally, while 
most researchers used an ADHD Index score of 65 or 
greater as the cut-off for the CAARS, Luty et al. (2009) 
used the total raw score (a score that could range from 0 to 
198) and set the cut score as 91; no subscale scores were 
employed or reported. This is despite the fact that raw score 
interpretation on the CAARS differs depending on age and 
sex and that standardized T-scores must be calculated to 
correctly interpret the meaning of any obtained raw scores.

Discussion

This study set out to systematically review the literature to 
identify and analyze all studies validating ADHD rating 
scales or interview-based screeners commonly used to iden-
tify or screen for ADHD in adults. We set out to describe the 
diagnostic accuracy statistics of these scales and to provide 
clinicians with information about the PPV and NPV of each 
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scale both when differentiating between normal adults and 
those with ADHD and, of more clinical relevance, when 
attempting to differentiate individuals with ADHD from 
those with other clinical conditions or concerns.

It was noteworthy that only about half (nine) of the stud-
ies/manuals reviewed actually provided PPV and NPV data 
for the screening measure being evaluated. For those that 
did, they almost always reported only PPV and NPV based 
on the base rate in their current evaluation, typically at a 
50% prevalence rate or higher. Given that PPV and NPV are 
the metrics that clinicians require in order to accurately 
interpret test scores, and that these are highly influenced by 
base rate of the condition, the lack of such information 
being provided to clinicians is worrisome. We know that 
clinicians often misinterpret screening test scores because 
they don’t know how to interpret correctly the predictive 
value of a positive screening test score (e.g., Morgan et al., 
2021), and so it is essential that screening measures provide 
clinicians with such information, ideally for a variety of 
appropriate base rates.

Results of the present literature review show that, for 
almost all ADHD screening measures that provide informa-
tion on sensitivity and specificity (be they self-report or 
semi-structured interview), these ADHD screening mea-
sures have excellent ability to identify non-ADHD individu-
als correctly; a negative score is almost always correct. By 
contrast, when using these measures in a clinical setting 
where one does not know the correct diagnosis a priori, such 
screening measures have a weak ability to correctly identify 
those with ADHD when compared to either non-symptom-
atic individuals or to non-ADHD individuals with condi-
tions that mimic symptoms of ADHD. The latter group of 
patients are the ones with whom clinicians usually interact; 
clinicians are rarely asked to determine if a non-symptom-
atic, otherwise normal individual has ADHD. The results of 
this review show that, in clinical situations, ADHD screen-
ing measures typically have less than chance ability to accu-
rately differentiate those with true ADHD from those with 
other disorders that also produce symptoms that mimic 
ADHD. In other words, clinicians who rely mainly or exclu-
sively on these screening measures to diagnose ADHD in 
adults will overidentify far more people who do not have 
ADHD than accurately diagnose this condition.

Overidentification is what good screening tests should 
do–they should identify all possible individuals who might 
have the condition of interest, but because they err on the 
side of caution they falsely identify far more normal people 
than those who truly have the condition. Clinicians may not 
appreciate that screening measures overidentify potential 
cases as being positive, using such scores instead as indica-
tors of diagnostic classification (e.g., Morgan et al., 2021; 
Thombs et al., 2018). Indeed, even in many of these valida-
tion studies the method of classifying participants as having 
ADHD was based exclusively on self-report measures with 

a high false positive rate. Clinicians need to be aware that 
the smaller the base rate of the condition, the higher the 
false positive rate on screening measures. Unfortunately, as 
shown by this study and supported in previous research 
(e.g., P. Marshall et al., 2021; J. A. Suhr & Johnson, 2022; 
Taylor et al., 2011; Thombs et al., 2018), most self-report 
checklists or semi-structured interviews that measure symp-
toms of ADHD, functional impairment, and/or mental 
health conditions are screening measures with a priori high 
false positive rates (see Thombs et al., 2018 for a detailed 
explanation). Screening measures are meant only to alert 
the clinician to the fact that something might be wrong with 
the client, not to make diagnostic judgments. Because these 
measures have such a high false positive rate, clinicians 
cannot conclude that something is wrong or even confirm 
the cause of the client’s concerns (e.g., see also Harrison & 
Sparks, 2022; Morgan et al., 2021), only that further in-
depth investigation is warranted.

Research shows that, especially for young adults seeking 
a first-time evaluation for ADHD, such further investiga-
tion must formally evaluate and rule out other, more likely 
causes for the current symptoms (e.g., Sibley, 2021). Given 
that there are many other sources of cognitive dysfunction 
that might lead to false positive symptom endorsement in 
semi-structured interviews or on self-report questionnaires, 
it is therefore essential for screening measures to provide 
information on their ability to discriminate between those 
with ADHD and those who have conditions with symptoms 
that mimic ADHD. This should include individuals with 
depression, anxiety, addiction disorders, and other psychiat-
ric conditions. Without such information, the possibility of 
false positive identification becomes high.

The need for such clinical validation is shown most 
clearly by the performance of the ASRS. The initial study 
on which this screening measure was based is not clear 
regarding exactly who comprised the ADHD group; how-
ever, the authors compared obtained scores only with indi-
viduals who endorsed no ADHD symptoms in either 
childhood or currently. Against this otherwise normal group 
of individuals, the ASRS part A (six items) had an 88% hit 
rate when the base rate of ADHD is 5%, and 94% when the 
base rate is 10%. However, in subsequent studies where this 
screening measure was tasked with discriminating those 
with ADHD from other clinical disorders, it failed to dem-
onstrate that high scores are diagnostic; in all subsequent 
validation studies using clinical comparison groups, a high 
score on the ASRS had, at best, only a 22% chance of accu-
rately identifying those with true 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 seek-
ing young adults in two different countries. These authors 
caution clinicians that a high score on the ASRS is not syn-
onymous with a diagnosis of ADHD, and that many other 
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conditions lead to false-positive diagnoses in young adults. 
The discrepancy in positive predictive value between initial 
development and practical application of a screening test 
demonstrates why it is vital for such screening measures to 
be independently validated against clinical samples.

Clinically, differentiating between ADHD and other, 
more common conditions that mimic symptoms of ADHD is 
also a vital step in accurate diagnosis of adults. Many authors 
have provided advice regarding how to make this differen-
tial diagnosis in previously undiagnosed adults (P. Marshall 
et al., 2021; Ramsey, 2015; Sibley, 2021). This includes 
establishing chronicity of symptoms, ensuring that others 
who know the person well verify the presence of the symp-
toms, determining that the symptoms cause substantial 
impairment in a variety of major life areas, and most impor-
tantly, ruling out other possible causes for the reported 
symptoms. Such history taking involves interviewing par-
ents or other collateral informants who know the client well, 
reviewing elementary school report cards or other childhood 
medical records, and obtaining a detailed timeline of onset, 
remission, and recurrence of both ADHD and the comorbid 
symptoms of a patient as well as other major life disruptions 
or general stressors (e.g., COVID-19) that may influence 
symptom expression. Sibley (2021) also notes that substance 
use disorders and other addictive behaviors (e.g., depen-
dence on electronic devices) often mimic symptoms of 
ADHD and thus it is important to determine whether ADHD 
symptoms preceded or followed onset of any such condi-
tions. She also recommends always including a measure of 
adult psychopathology (preferably one that includes symp-
tom validity scales) in all ADHD screenings.

This investigation highlighted a few significant problems 
with research undertaken to develop and/or validate ADHD 
screening questionnaires/interviews. First, in clinical studies of 
various screening measures reviewed in the present survey, 
ADHD status was often determined by self-report alone, typi-
cally employing screening measures/interviews with high false 
positive rates to retrospectively classify individuals with other 
disorders as also having ADHD. This clearly bypasses all of 
the other DSM-5 criteria required to make this diagnosis and 
ignores research showing that false positive diagnosis is likely 
when ignoring criteria such as functional impairment (e.g., 
Gathje et al., 2008; Gordon et al., 2006). As such, it is not pos-
sible to know whether the individuals studied would have 
really met diagnostic criteria for ADHD, thus eroding the cred-
ibility of the data obtained in their study.

A major weakness of self-report (in interview or when 
using rating scales) is that it reflects a subjective impression 
of behavior rather than being an objective and impartial 
evaluation (P. Marshall et al., 2021). Validity of self-report 
is thus a significant issue, especially for a diagnosis that 
relies so heavily on self-reported symptoms and history. 
Bias and exaggeration in self-reporting, whatever the cause 
(see Harrison et al., 2021 for a review of various reasons), 

can interfere with accurate evaluation of ADHD in adults, 
and noncredible reporting is estimated to occur in up to half 
of ADHD evaluations (P. S. Marshall et al., 2016; J. A. Suhr 
et al., 2020; Sullivan et al., 2007).

A myriad of studies over the past decade have shown 
how easily non-ADHD individuals can feign or exaggerate 
symptoms of ADHD in a manner that allowed for diagnosis 
(e.g., P. S. Marshall et al., 2016; Musso et al., 2016; Tucha 
et al., 2015). Furthermore, studies also review the second-
ary gain potentials that exist for young adults to feign 
ADHD in order to obtain access to stimulant medication 
(e.g., Cook et al., 2021; Weyandt et al., 2016), academic 
accommodations (e.g., Harrison et al., 2021), or access to 
disability funding grants or payments (e.g., Gordon et al., 
2015; Harrison, 2017). Even if an individual is not deliber-
ately exaggerating symptoms, they may inadvertently start 
to believe they have ADHD due to inaccurate information 
provided to them (e.g., Privitera et al., 2015; J. A. Suhr, 
2016). For instance, recent reports of factitious disorder and 
illness identity created via social media (e.g., Haltigan 
et al., 2023; Harness & Getzen, 2022) show that social 
media platforms may act as a vehicle of transmission for the 
social contagion of self-diagnosed mental health condi-
tions, particularly in stressed or vulnerable young women.

Unfortunately, studies show that clinical judgment alone 
is insufficient to detect such noncredible presentation during 
clinical evaluations (Dandachi-FitzGerald et al., 2017; 
Guilmette, 2013), meaning that clinicians must rely on 
objective symptom and performance validity measures to 
evaluate response credibility (Sherman et al., 2020). Despite 
this, recent research shows that most assessors do not for-
mally evaluate the credibility of self-reported symptoms 
(Musso & Gouvier, 2014; Nelson et al., 2019); notably, none 
of the present studies reviewed undertook any objective 
evaluation of self-report credibility. In order to be certain 
that screening questionnaires accurately discriminate those 
with ADHD from other conditions, it is therefore essential 
that the ADHD subjects in any study be ones for whom a 
gold-standard assessment occurred, including evaluating 
symptom credibility and ruling out other possible causes for 
the symptoms (see Sibley, 2021, for a summary of empiri-
cally-informed guidelines for first-time adult ADHD diag-
nosis). Clinicians must also include objective measures of 
self-report and performance credibility in any assessment of 
ADHD in those over age 18 (J. A. Suhr & Berry, 2017).

Conclusions

Initial screening for conditions such as ADHD is a vital and 
cost-effective first step in determining who may require a 
more comprehensive evaluation; however, results from this 
review show that screening tests are much better at ruling 
out ADHD as opposed to confirming the diagnosis. 
Clinicians who use self-report screening tests or who 
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administer semi-structured interviews need to be aware that 
a positive screening outcome, especially in a clinical set-
ting, has an extremely high false positive rate and a low 
positive predictive value. This means that clinicians must 
undertake a rigorous evaluation of clients with positive 
screening scores, including objective reviews of past his-
tory, obtaining opinions from knowledgeable collateral 
sources, evaluating whether symptoms have caused sub-
stantial impairment both historically and currently, and 
most importantly, ruling out the causal influence of many 
other, higher base rate disorders such as anxiety, depression, 
addictions, or symptom overreporting. Furthermore, those 
who develop ADHD screening measures have a responsi-
bility to evaluate how well these measures predict actual 
ADHD when compared with a sample of assessment-seek-
ing clients and provide data regarding the positive and neg-
ative predictive values of their tests at expected population 
base rates. Without this validation, clinicians run the risk of 
inappropriately diagnosing and treating clients for ADHD.
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