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Abstract

Cognitive impairments constitute a core feature of attention deficit and hyperactivity disorders (ADHD), but are infrequently
assessed in the clinical setting. We have previously demonstrated the ability of an objective cognitive battery, the Screen
for Cognitive Impairment in Psychiatry (SCIP), to differentiate adult ADHD patients from healthy controls in five cognitive
domains. Here, we further characterize these subtle cognitive deficits by conducting additional univariate analyses on our
ADHD dataset to assess the contributions of various demographic characteristics on SCIP performance and to determine
correlations between SCIP scores and scores on other measures evaluating illness severity, perceived cognitive deficits, and
overall functioning. Age and years of education were moderately associated with performance on the SCIP and/or its sub-
scales in our ADHD cohort. The SCIP global index score was moderately correlated with clinician-rated measures of illness
severity and weakly associated with clinician-rated overall functional status. Intriguingly, overall SCIP performance was only
weakly associated with patient self-reported measures of cognitive functioning. Of practical importance, small-to-moderate
associations were consistently observed between performances on two subscales of the SCIP and the other measures evaluat-
ing illness severity, overall functioning, and patient self-reported cognitive functioning (the working memory and visuomotor
tracking subscales). Thus, these data demonstrate that the SCIP, particularly the working memory and visuomotor tracking
subscales, is sensitive enough to detect cognitive deficits in adult patients with ADHD, and that these deficits are correlated
with functional impairments. Furthermore, these data highlight the importance of integrating both objective and subjective
evaluations of cognition in adult ADHD.

Keywords Cognition - ADHD - Brief cognitive assessment - SCIP - Subjective and objective assessment

Introduction

Attention deficit hyperactivity disorder is a complex disor-
der with pleiotropic presentations and may more aptly be
termed attention deficit and hyperactivity disorders (ADHD).

P4 Smadar Valérie Tourjman Although it is often considered a disorder of childhood and
vtourjman.iusmm@ssss.gouv.qc.ca adolescence, up to 5% of adults meet the criteria for an ADHD
diagnosis (Gallagher and Blader 2001). Adult patients with

' Department of Psychiatry, Institut Universitaire en Santé & ( & . . ) ” P . .
Mentale de Montréal. I’ Université de Montréal. 7401 ADHD are more likely to present with cognitive difficulties
Hochelaga, Montréal, QC HIN 3M5, Canada such as impaired attention and disorganization of thought
2 Department of Psychiatry, Columbia University Medical than with symptoms of hyperaCtiYity (Biederman e.t al. 2009;
Center, New York, NY, USA Gallagher and Blader 2001). While reported impairments in
3 Department of Psychiatry, University of Alberta, Edmonton, cognitive functioning are central to adult ADHD, there is no
AB, Canada distinctive or specific pattern of neurocognitive disturbances;
4 Centre de Recherche du Centre Hospitalier de I'Université de several domains of cognitive dysfunction have been identified
Montréal, Montréal, QC, Canada including executive motor inhibition, planning, vigilance, set

@ Springer


http://orcid.org/0000-0002-2264-9586
http://crossmark.crossref.org/dialog/?doi=10.1007/s12402-018-0268-7&domain=pdf

140

S.V.Tourjman et al.

shifting, sustained attention, temporal processing, verbal and
spatial working memory (Castellanos et al. 2006; Mostert et al.
2015; Willcutt et al. 2005). It should be noted that while most
studies on cognition in ADHD have centered around execu-
tive control processes, there is evidence to suggest that the
cognitive deficits of ADHD are not limited to executive dys-
function (Vaidya and Stollstorff 2008), and that the executive
dysfunction may be explained in part by other primary deficits
(Castellanos et al. 2006; Kupper et al. 2012).

Remission of ADHD symptoms is associated with improve-
ments in cognitive and neurophysiological processes, and
hence, interventions aimed at improving these processes are
indicated (Michelini et al. 2016). In view of the importance of
cognition to clinical symptoms, prognosis, and psychosocial
functioning, clinicians should assess the cognitive capabilities
of a patient as part of the clinical assessment to determine the
patient’s specific cognitive profile and to personalize global
treatment plans accordingly (Gallagher and Blader 2001;
Koziol and Stevens 2012; Lange et al. 2014). However, the
objective measurement of the cognitive deficits of ADHD
patients in the clinical setting remains limited. An important
barrier to this clinical practice is the lack of brief neuropsy-
chological assessments that are specifically designed to assess
the cognitive impairments in adult patients with ADHD or
that are sensitive enough to capture the more subtle and wide-
ranging cognitive deficits observed in these patients (Cholet
et al. 2014; Randolph et al. 1998).

The Screen for Cognitive Impairment in Psychiatry
(SCIP) is a brief, objective evaluation of cognitive deficits
and has been shown to be able to detect cognitive deficits in
patients with neuropsychiatric disorders (Cuesta et al. 2011;
Gomez-Benito et al. 2013; Guilera et al. 2009; Jensen et al.
2015; Ott et al. 2016; Pino et al. 2008; Purdon 2005; Rojo
et al. 2010; Svendsen et al. 2012). We recently demonstrated
the ability of the SCIP to differentiate adult ADHD patients
from healthy controls (Potvin et al. 2016). The goal of the
present study is to further characterize the subtle cognitive
deficits observed in this cohort of adult patients with ADHD.
To this end, we report on cognitive deficits observed as a
function of various demographic variables in our subset of
adult ADHD patients objectively evaluated using the SCIP.
We also assess the ability of the SCIP and its subscales to
predict illness severity and overall functioning, and examine
associations between the SCIP and its subscales with subjec-
tive measures of cognitive functioning.

Methods
Study design and participants

A more detailed description of study design and participant
selection has been previously published (Potvin et al. 2016).
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Briefly, 36 consecutive individuals consulting for follow up
at the Institut en Santé Mentale de Montréal (IUSMM) mood
disorder clinic were invited to participate in the study. These
patients had been referred to the mood disorder clinic for
diagnostic clarification and treatment of suspected or com-
plex ADHD. All participants had received a diagnosis of
ADHD based on the DSM-IV-TR criteria and provided writ-
ten informed consent after study procedures were explained.
Study inclusion and exclusion criteria were kept to a mini-
mum so as to allow the closest possible approximation to the
typical clinical population—participants were only excluded
if they were unable to give informed consent, had a neu-
rological illness or other condition that could conceivably
impair cognitive functioning, or had another diagnosis as
the primary focus of treatment. The study was approved by
the Institutional Review Board (IRB) of the [USMM and
was carried out in accordance with The Code of Ethics of
the World Medical Association (Declaration of Helsinki) for
human experiments.

Participants completed various self-report questionnaires
and the SCIP. The start and finish times for the administra-
tion of the SCIP were also documented. Following com-
pletion of the SCIP and questionnaires, participants under-
went clinical evaluation by an experienced psychiatrist with
expertise in adult ADHD (S.V. Tourjman) who completed a
full DSM-IV-TR diagnosis which included a global assess-
ment of functioning (GAF) (DSM-IV-TR 2000 4th ed., text
rev.) and evaluated illness severity using the Clinical Global
Impression Severity Scale (CGI-S) (Berk et al. 2008) while
they were blinded to the results of the SCIP and to other
questionnaires.

Measures and questionnaires

More detailed description of the different measures and
questionnaires is available in previous publications (Potvin
et al. 2016; Purdon 2005). Briefly, the recently translated and
validated French version of the SCIP (SCIP-F) was used to
objectively assess cognitive functioning (Potvin et al. 2016;
Tourjman et al. 2016). The SCIP consists of five subscales
that assesses function in different cognitive domains: a ver-
bal learning task (VLT) with immediate (VLTi) and delayed
(VLTAd) recall subtests for short and long term memory, a
working memory task, a verbal fluency task, and a visuo-
motor tracking task (VMT) that assesses processing speed.
After administration of the SCIP-F, participants filled out a
self-report survey designed to capture their subjective expe-
rience of completing the SCIP and a brief questionnaire to
collect demographic data.

The Echelle d’auto-évaluation cognitive (EDEC), a
validated, 16-item questionnaire was used to assess partici-
pants’ subjective measure of global cognitive functioning
and its impact on day-to-day functioning. Illness severity
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was assessed using the Clinical Global Impression Severity
Scale (CGI-S). Level of functioning was evaluated using
two scales: the GAF score of the multiaxial DSM-IV-TR
diagnosis and the self-report Sheehan Disability Scale (SDS)
in which participants rate the extent to which their work/
school, social life, and home life/family responsibilities are
impaired by their ADHD symptoms on a visual ten-point
analog scale (Sheehan et al. 1996).

Statistical analysis

Statistical analyses. Univariate analyses were employed to
assess contributions of various demographic characteristics
to performance on the SCIP global index, a composite value
representing all five subscales, as well as for each individual
subscale. As preliminary descriptive analyses of skew and
kurtosis revealed that study variables were normally distrib-
uted, we used one-way analysis of variance (ANOVA) for
categorical variables (sex, menopause status, race/ethnicity,
civil status, occupation status, educational attainment, and
health behaviors) and Pearson’s product-by-moment correla-
tions for continuous variables (age, years of education). In
addition, Pearson’s correlation coefficient analyses were per-
formed among the scores from the different questionnaires
to assess correlations between the SCIP global index (and
subscales) and subjective measures of cognitive functioning
(EDEC perceived cognitive deficit, EDEC perceived func-
tional impact), level of functioning (GAF, SDS), and illness
severity (CGI-S). Analysis of the actual and perceived time
to complete the SCIP was compared using t-tests. The asso-
ciations between the SCIP global index (and subscales) and
the perceived time to complete the test were assessed using
Pearson’s correlations.

Effect sizes. To gauge the strength of association between
variables, we used the corresponding proportion of shared
variance index (i.e., eta’ for ANOVAs and r? for correla-
tional analyses) using conventional benchmarks. For ANO-
VAs, we defined effects sizes as “small” if 1-6% of the
variance of the dependent variable was accounted for by the
independent variable (0.010 < eta® <0.060), as “medium” if
the independent variable shared 7-20% of the variance in
the dependent variable (0.070 <eta’ <0.20), and “large” if
over 20% of the variation in dependent variable was defined
by the independent variable (eta?<0.20). For correla-
tions, < 5% common variance (> <0.003, or r<0.224) was
considered to be of no practical importance, 5-20% common
variance (0.05 < r*<0.20, or 0.224 <r<0.447) was consid-
ered to reflect a small effect, 20-30% common variance
(0.20 < r*<0.30, or 0.447 < r<0.548) was considered to
reflect a medium effect, and 50% or more common variance
(r*<0.50, or r<0.707) was considered to reflect a strong
effect. For all analyses, statistical significance level was set
at p <0.05 (two-tailed). Statistical analyses were performed

using the Statistical Package for the Social Sciences© Ver-
sion 22 and Prism 5© for Macintosh. Post hoc power analy-
ses were performed using G*Power version 3.0.10.

Results

Patient demographics associated with SCIP global
index and subscale scores

The sample descriptives and clinical features of the cohort
of ADHD patients are presented in Tables 1 and 2, respec-
tively. The number and percentage of patients identified to
have cognitive impairments in the SCIP global index and
subscales are presented in Table 2. The identification of cog-
nitive impairments is based on previously published cutoff
scores for the SCIP and its subscales (for a full analysis of
the sensitivity and specificity of the proposed cutoffs, please
refer to (Rojo et al. 2010)). Importantly, gender composi-
tion and mean age of the control group in Rojo et al. (2010)
are comparable to our ADHD cohort; it should be noted,
however, that relative to their control group, a greater pro-
portion of our ADHD patients had attended post-secondary
institutions.

Categorical variables. Performance on the SCIP (global
index or any of the subscales) was independent of all cat-
egorical variables except menopausal status: menopausal
status was associated with performance on the visuomo-
tor tracking test (non-menopausal women performed bet-
ter than postmenopausal women: Fi; 14,,=4.79, p=0.046,
eta>=0.255). However, as visuomotor tracking performance
is inversely associated with age (see below), we cannot pres-
ently discern whether the decreased performance seen in
postmenopausal woman is directly related to menopause or
indirectly to age.

Continuous variables. Using Pearson’s correlations, we
found that age was negatively associated with SCIP visuo-
motor tracking (r=—0.44, p=0.007, r*=0.19). Years of
education were positively associated with SCIP working
memory task (r=0.43, p=0.008, = 0.19), SCIP verbal
fluency task (r=0.56, p <0.001, r2:0.32), SCIP verbal
learning-delayed task (r=0.34, p=0.043, ?=0.1 1), and
the SCIP global index (r=0.55, p=0.001, = 0.30).

Association of SCIP global index and subscale scores
with subjective measures of cognitive functioning,
illness severity, and overall functioning

The correlation matrix is presented in Table 3. The SCIP
global index score was moderately correlated with clini-
cian-rated measures of disease severity (CGI-S: r=-0.52,
p=0.001, 2= 0.27) and weakly with functional status (GAF:
r=0.42, p=0.01, 7 =0.18). There were weak associations
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Table 1 ADHD sample characteristics

Table2 ADHD sample clinical features

Information N 36
N 36 ADHD presentation
Demographics Predominately inattentive 6 (16.7%)
Sex, % women 38.9 Predominately hyperactive/impulsive 0 (0%)
Age, M (SD) 39.59 (11.98) Mixed presentation 29 (80.6%)
Menopause status Not specified 1(2.7%)
Postmenopausal, % 50.0 Comorbidities
Pre-menopausal, % 50.0 No comorbidities 7 (19.4%)
Race/ethnicity, % Caucasian 86.1 1 comorbidity 20 (55.6%)
Civil status 2 comorbidities 6 (16.7%)
Single, % 41.7 3+ comorbidities 3(8.3%)
Married or common law, % 333 Anxiety disorder 9 (25%)
Divorced or separated, % 25 General anxiety disorder 6
Occupation status Panic disorder 1
Employed or full-time student, % 66.6 Social anxiety disorder 1
Unemployed or retired, % 5.6 Ancxiety disorder, nos 1
Sick leave, % 27.8 Bipolar and related disorders 3(8.3%)
Educational background Bipolar disorder, Type 1 1
Years of schooling, M (SD) 14.19 (4.89) Bipolar disorder, Type 11 1
Secondary level, % 47.2 Cyclothymia 1
Some post-secondary, % 52.6 Depressive disorders 15 (41.7%)
College, % 35.9 Major depressive disorder (present) 5
Health behaviors Major depressive disorder (in remission) 8
Smoking Recurrent depression/dysthymia 1
Non-smokers, % 30.6 Substance/medication induced 1
Ex-smokers, % 27.8 Motor disorders—Tourette’s disorder 2 (5.6%)
Smokers, % 41.7 Post-traumatic stress disorder 1(2.7%)
Illicit drugs Sleep—wake and breathing-related sleep issues 2 (5.6%)
Users, % 8.3 Insomnia chronic 1
Non-users, % 55.6 Sleep apnea 1
Ex-users, % 36.1 Substance-related and addictive disorders 4 (11.1%)
Alcohol Cognitive impairments
Consumers, % 50.0 SCIP verbal learning task (immediate) 11 (30.6%)
Ex-consumers, % 139 SCIP verbal learning task (delayed) 16 (44.4%)
Non-consumers, % 36.1 SCIP working memory task 23 (63.9%)
Characteristics SCIP verbal fluency task 27 (75.0%)
Handedness SCIP visuomotor tracking task 26 (72.2%)
Right handed, % 71.8 SCIP global index 14 (38.9%)

that did not reach statistical significance between the SCIP
global index score and subjective patient self-assessment
of their level of functioning (SDS: r=-0.26, p=0.13,
2=0.07), the functional impacts of their cognitive deficits
(EDEC perceived functional impact: r=—-0.25, p=0.14,
2 =0.08), and their perceived cognitive deficits (EDEC
perceived cognitive deficit: r=—0.28, p=0.09, *=0.06).
Among the SCIP subscales, the visuomotor tracking task
demonstrated small-to-moderate correlations with subjec-
tive cognitive tests: patient subjective measure of cogni-
tive deficits (EDEC perceived cognitive deficits: r=—0.39,
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p=0.019, *=0.15); patient self-report of functional impact
of their cognitive deficits (EDEC perceived functional
impact: r=-0.43, p=0.010, r2:0.18); as well as clini-
cian-rated measure of illness severity (CGI-S: r=—0.56,
p<0.0001, = 0.32), functional status (GAF: r=0.48,
p=0.003, r2=0.18), and patient self-report of level of
global functioning (SDS: r=—0.47, p=0.004, >=0.07).
The visuomotor tracking task also demonstrated significant
correlations with all three subdomains assessed in the SDS
(disruptions to work/school, social life, and family life/home
responsibilities; data not shown). The working memory
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task score similarly demonstrated significant correlations
of small-to-medium-sized effects with all measures except
the SDS: illness severity (CGI-S: r=—-0.51, p=0.002,
= 0.26), clinician-rated assessment of functioning (GAF:
r=0.43, p=0.009, = 0.18), and the two EDEC subscales
of patient-reported cognitive deficits (r=—0.34, p=0.042,
?=0.1 1) and functional impact (r=—0.33, p=0.046,
r2=0.11). The verbal fluency task demonstrated small-to-
moderate strength associations with clinician ratings of ill-
ness severity (CGI-S: r=-0.45, p=0.007, = 0.20) and
overall functioning (GAF: r=-0.39, p=0.017, ?=0. 16).
Neither the short-term nor the long-term memory subscales
of the SCIP were consistently related to subjective measures
of cognitive functioning, illness severity, or overall function-
ing (Table 3).

Actual and perceived time to complete the SCIP

Participants significantly overestimated the time it took
to complete the SCIP. The average actual time required
to complete the SCIP was less than 15 min (M =12.50,
SD=2.93 min), but the average perceived time to com-
plete the assessment was significantly longer (M =17.92,
SD=6.02; #(35)=5.24, p<0.001). Interestingly, while the
actual time to complete the SCIP was not correlated with
the SCIP global index score (r=—10.035, p=0.84), the per-
ceived time required to complete the SCIP was negatively
associated with this score (r=—0.44, p=0.007). Subscale
analyses demonstrated inverse, small associations between
perceived time and SCIP working memory (r=—0.38,
p=0.021), SCIP verbal fluency (r=—0.34 p=0.045), and
SCIP visuomotor tracking (r=—0.38, p=0.024), but not
with either of the SCIP memory subscales.

Discussion

Clinicians should assess cognitive impairments in adult
ADHD patients; however, performing a comprehensive
neuropsychological assessment is often not feasible in
clinical settings. Here we demonstrate that the SCIP can
be completed by adult ADHD patients in less than 13 min.
We also demonstrate that performance on the SCIP is cor-
related with functional impairments and illness severity.
Although the SCIP global index is only weakly correlated
with subjective patient self-reports of cognitive functioning,
two of its five subscales consistently demonstrated small-to-
moderate associations—namely processing speed and work-
ing memory. Further, processing speed was also moderately
correlated with functioning whether it was assessed by the
clinician (GAF) or by the patient (SDS global index). Thus,
the SCIP, and these two subscales in particular, can be easily
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employed in a clinical setting to assess cognitive deficits in
adult ADHD patients.

In the present analysis, we report moderately strong cor-
relations between the SCIP global index and clinician-rated
measures of illness/symptom severity and overall func-
tioning, but intriguingly, no (or only weak) associations
to patient self-reported deficits or functioning. Discord-
ance between subjective perception of cognitive deficits
and objective measures of cognitive functioning has been
reported previously (Barkley and Fischer 2011; Bieder-
man et al. 2008; Fuermaier et al. 2015; Toplak et al. 2013).
This observed incongruity has led to the supposition that
the results from objective performance-based tests and
subjective ratings on self-report scales of cognition are not
interchangeable, but that they assess different cognitive con-
structs. Specifically, objective psychometric tests are pur-
ported to evaluate optimal performance or peak cognitive
efficiency, whereas self-rating scales measure actual day-to-
day performance (Toplak et al. 2013). It is also reasonable
to assume that a patient may not be the best judge of his or
her own cognitive skills and that the objective scores are
less sensitive to personal bias. As such, proper assessment of
cognitive functioning in patients with ADHD should include
both objective (i.e., how well can the patient perform cog-
nitive tasks) and subjective (i.e., how well does the patient
perform cognitive tasks) measures (Fuermaier et al. 2015;
Toplak et al. 2013).

The visuomotor tracking (VMT) task demonstrated corre-
lations of small-to-medium-sized effects with all subjective
cognitive tests, including the Sheehan Disability Scale, and
the working memory task with all but the Sheehan Disability
Scale. The VMT task of the SCIP is primarily a measure
of processing and psychomotor speed, but it also involves
sustained attention, executive skills, spatial skills, and mem-
ory. Research using neuropsychological testing in ADHD
patients has repeatedly identified deficits in sustained and
focused attention and working memory, as well as impaired
processing and motor speed (Barkley 1997; Hervey et al.
2004). The fact that VMT and working memory tasks both
tap into multiple cognitive processes that are often impaired
in ADHD may account for the robustness of their associa-
tions to the various subjective assessments observed in our
study. It is also possible that patients are more aware of their
limitations in speed and attention relative to verbal fluency
and memory.

Errors in temporal processing have been well documented
in ADHD and may be related to cerebellar cognitive dys-
function (Pironti et al. 2016; Pollak et al. 2009; Suarez et al.
2013; Wilson et al. 2013). In addition, dopamine has been
linked both to the perception of time and to ADHD patho-
physiology (Del Campo et al. 2011; Marinho et al. 2018;
Soares et al. 2016). We noted a significant difference in the
perceived and actual time to complete the test—ADHD



Rapid screening for cognitive deficits in attention deficit and hyperactivity disorders with... 145

patients believed the SCIP took approximately 5 min (38%)
longer than the actual administration time. While there was
no significant correlation between the SCIP global index and
actual time to complete the test, there was with perceived
time. This finding indicates that those with the greatest
cognitive deficits made significant errors in time estima-
tion, which suggests a direct association between cognitive
limitations and ADHD symptomatology and time percep-
tion anomalies. Importantly, we have not noticed such time
estimation errors in other non-ADHD clinical populations to
whom we administered the SCIP (Potvin et al. 2016; Tourj-
man et al. 2016).

Limitations

The inclusion and exclusion criteria for this study were
kept to a minimum to ensure closest possible approxima-
tion to the clinical population. While this approach provides
important insight into the feasibility of routinely using the
SCIP to screen for cognitive deficits in the clinical setting,
it introduces numerous confounding factors such as ADHD
subtypes, medication status, drug use history, presence of
comorbidities, age, and education level. It should be noted
that we did not control for treatment status or presence
of comorbidities; therefore, the detected cognitive defi-
cits observed in this cohort cannot be attributed solely to
ADHD psychopathology. Indeed, nearly 80% of our sample
exhibited at least one other comorbid psychiatric disorder,
in agreement with rates previously reported (Katzman et al.
2017). Although this limits confident attribution of etiology,
the naturalistic aspect reinforces the sensitivity and impor-
tance of cognitive screening in the less controlled environ-
ment of a typical clinic. Nonetheless, the highly heterogene-
ous nature of our cohort undoubtedly resulted in increased
variability and consequently reduced effect size. These con-
founding factors should be addressed in future replications.

The present study was underpowered to detect possible
weaker correlations. For example, while the power to detect
effect size estimates of 0.70 was 0.99, the power to detect
effect sizes of 0.20 was only 0.25 (a=0.05, two-tailed).
The observed power of our univariate analyses ranged from
0.05 to 1.00. While our study was sufficiently powered
to detect correlations between the SCIP global index and
clinician-rated measures of disease severity (1 —f=0.94)
and functional status (1 — f=0.77), the power to detect the
weaker associations between the SCIP global index score
and subjective patient self-reported deficits in cognition and
functioning of measurements ranged between 0.33 and 0.40.
Further studies with larger sample sizes are needed to verify
that this observed discordance between subjective percep-
tion of cognitive deficits and SCIP scores is not related to
the 60% probability of making a Type II error. Such studies

would also permit greater sensitivity to detect more subtle
influences of ADHD on cognition.

Conclusions

This study provides important insight into the type and prev-
alence of cognitive deficits in a clinically relevant sample of
adults with ADHD. It also further illustrates the feasibility
of using a brief neuropsychiatric assessment, the SCIP, to
screen for cognitive dysfunction in a clinical setting. Most
importantly, this study shows clear associations between
cognitive deficits and functional impairments in ADHD
patients, and reinforces the importance of integrating both
objective and subjective measures of cognitive assessments
in this patient population.
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