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ABSTRACT
Objective: We examined the frequency of possible invalid test
scores on the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) in patients with schizophrenia
spectrum disorders, and whether there was an association
between scores on the embedded RBANS performance validity
tests (PVTs) and self-reported symptoms of apathy as measured
by the Initiate Scale of the Behavior Rating Inventory of Executive
Function-Adult Version (BRIEF-A). Methods: Participants included
250 patients (M¼ 24.4 years-old, SD¼ 5.7) with schizophrenia
spectrum disorders. Base rates of RBANS Effort Index (EI), Effort
Scale (ES), and Performance Validity Index (PVI) test scores were
computed. Spearman correlations were used to examine the asso-
ciations between the RBANS PVTs, the RBANS Index scores, and
the BRIEF-A Initiate Scale. Regression analyses were used to inves-
tigate how well the RBANS PVTs predicted scores on the BRIEF-A
Initiate Scale. Results: The frequency of invalid scores on the EI
(>3) and the PVI (<42) in participants with schizophrenia spec-
trum disorders was 6%. The frequency of invalid ES scores (<12)
was 28% in the patients compared to 15% in the U.S. standardiza-
tion sample. There was a small significant correlation between the
EI and the BRIEF-A Initiate Scale (rho¼.158, p<.05). Conclusions:
The rates of invalid scores were similar to previously published
studies. Invalid scores on the BRIEF-A were uncommon. Apathy
measured with the BRIEF-A Initiate Scale was not associated with
performance on the RBANS validity measures or with measures
of cognition.
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Introduction

Cognitive impairment is commonly experienced by patients with schizophrenia spec-
trum disorders (Barder et al., 2013; Keefe, 2014; Øie et al., 2011) along with apathy
and avolition (Barch et al., 2014; Blanchard et al., 2011; Dollfus & Lyne, 2017;
Dorofeikova et al., 2018; Galaverna et al., 2014; Morra et al., 2015; Strauss et al., 2013).
Apathy and avolition have a negative impact on functional outcome (Rabinowitz et al.,
2012; Strauss et al., 2013) and afflict about 40% of patients (Patel et al., 2015;
Rabinowitz et al., 2013; Schennach et al., 2015). Researchers have reported that about
20% of clinical samples with schizophrenia spectrum disorders perform at levels sug-
gesting possible invalid performance on neuropsychological tests (Morra et al., 2015).
Depending on sample characteristics and type of performance validity tests (PVTs;
Heilbronner et al., 2009), the frequency of invalid scores reported by previous
researchers has ranged from about 5% (Duncan, 2005; Egeland et al., 2003) to 72%
(Gorissen et al., 2005; Hunt et al., 2014). About 15–35% of the variance in performance
on cognitive tests can be accounted for by invalid scores and/or negative symptoms
in patients with schizophrenia spectrum disorders (Foussias et al., 2015; Gorissen et al.,
2005; Whearty et al., 2015).

Symptoms of apathy and avolition in schizophrenia spectrum disorders are com-
monly assessed using rating scales, such as the Scale for the Assessment of Negative
Symptoms (SANS), the Positive and Negative Syndrome Scale (PANSS), or the Negative
Symptom Assessment (NSA; Blanchard et al., 2011; Van Erp et al., 2014). Instruments
like these have been criticized as problematic and outdated by some authors
(Blanchard et al., 2011; Kumari et al., 2017; Strauss et al., 2012). Concerns have been
raised that these measures do not adequately address cognitive factors (Kumari et al.,
2017) and omit patients’ self-report of relevant symptoms and internal states
(Blanchard et al., 2011). There is some evidence that self-report questionnaires, such as
the Behavior Rating Inventory of Executive Function–Adult Version (BRIEF–A; Isquith
et al., 2005) can provide clinically important information on executive functions,
including symptoms of motivation and initiation problems, in everyday life in patients
with neurological or psychiatric problems (Løvstad et al., 2016; Power et al., 2012).
Patients with schizophrenia report greater dysfunction on the BRIEF–A Working
Memory and Shift scales compared to healthy controls, indicating more difficulty hold-
ing information in mind and adjusting to changes in routine (Kumbhani et al., 2010).
In patients diagnosed with schizophrenia, greater self-reported dysfunction on the
BRIEF–A Working Memory scale was associated with smaller bilateral frontal lobe vol-
umes and with worse performances on neuropsychological tests of working memory
(Garlinghouse et al., 2010). Further, patients with schizophrenia have reported greater
dysfunction on the BRIEF–A Initiate Scale compared to the other BRIEF–A scales
(Bulzacka et al., 2013), indicating that patients rated their problems with beginning a
task or activity and independently generating ideas, responses, or problem solving
strategies as comparatively worse than problems with inhibition, flexibility, emotional
control, social awareness, working memory, and with planning.

There is no consensus regarding what symptoms or behaviors best constitute the
term “negative symptoms” in schizophrenia spectrum disorders, but a central concept
is reduction or absence of behaviors related to motivation and interest (Correll &
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Schooler, 2020). The BRIEF–A Initiate Scale has items related to motivation and inter-
est, such as behavioral descriptions concerning enthusiasm and engagement, passive-
ness, and ability to independently start tasks or assignments. This suggests that the
BRIEF–A Initiate Scale, in particular, might capture important aspects of negative symp-
toms associated with schizophrenia spectrum disorders (e.g., affective blunting, avoli-
tion, apathy, and anhedonia).

Poor performance on cognitive tasks might, in part, be due to lack of engagement
or motivation to do well rather than difficulties with the cognitive processes measured
by the tasks (Barch, 2005; Iverson & Binder, 2000). Empirically derived PVTs can assist
clinicians in evaluating whether patients’ test results are attributable to invalid test
performance as opposed to a cognitive weakness or impairment (Chafetz et al., 2015;
Sherman et al., 2020; Slick et al., 1999). Evaluation of invalid test performance is par-
ticularly important when assessing cognitive functions in patients with schizophrenia
spectrum disorders, due to the high prevalence of motivation and initiation problems.
Researchers have even proposed that empirically derived PVTs can be used to identify
patients in need of intervention for motivational difficulties (Morra et al., 2015).
Interventions for increasing intrinsic motivation in patients with schizophrenia disor-
ders when learning cognitively demanding tasks have been promising (Choi &
Medalia, 2010), underscoring the importance of assessing and targeting both motiv-
ational problems and cognitive deficits when choosing and adapting treatment and
rehabilitation protocols for this patient population.

The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS;
Randolph, 1998) has been used to assess cognitive functioning in a large range of clin-
ical populations of neurological and psychiatric diseases (Randolph, 1998, 2012),
including patients with schizophrenia spectrum disorders (Dickerson et al., 2004;
Hobart et al., 1999; Iverson et al., 2009; Loughland et al., 2007; Wilk et al., 2004).
Several empirically derived embedded PVTs have been constructed for the RBANS
(Novitski et al., 2012; Paulson et al., 2015; Silverberg et al., 2007). Results from meta-
analyses have indicated that some of these PVTs are sufficiently specific to use as indi-
cators for invalid test performance in neuropsychological assessments (Goette &
Goette, 2019; Shura et al., 2018). However, in schizophrenia spectrum disorders,
patients with greater negative symptoms are more likely to score below cutoffs on the
RBANS PVTs (Galaverna et al., 2014; Morra et al., 2015; Whearty et al., 2015), suggest-
ing that performances on these measures may indicate the effects of apathy and avoli-
tion on test performance in this patient population (Morra et al., 2015). That is, based
on previous literature, clinicians can conclude that many patients with schizophrenia
spectrum disorders may have problems engaging in cognitive testing, but might want
to know if a patient had these difficulties during the cognitive assessment, and if so,
to what extent. This approach differs somewhat from forensic and litigation cases,
where the detection of feigned cognitive symptoms and deficits is more important
(Williams et al., 2020).

The RBANS allows for the concurrent assessment of cognitive deficits and motiv-
ational problems in patients with schizophrenia spectrum disorders. The frequencies at
which patients with schizophrenia exceed cutoffs on RBANS PVTs have been examined
for some, but not all, possible PVTs deriving from the battery, and have ranged from
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9–24% (Bailie et al., 2012; Bayan et al., 2018; Moore et al., 2013; Morra et al., 2015;
Toofanian Ross et al., 2015; Williams et al., 2020). No previous study has reported the
frequencies of BRIEF–A scores indicating problems with motivation and interest in
patients with schizophrenia disorders. The aim of this study was to investigate the
rates of possible invalid performance on three PVTs derived from the RBANS in a large
sample of patients with schizophrenia spectrum disorders. We further aimed to investi-
gate whether the RBANS PVTs scores were associated with a self-report BRIEF–A meas-
ure of motivational problems (i.e., the Initiate Scale), which is a novel approach to
investigating negative symptoms in schizophrenia spectrum disorders. A better under-
standing of the relationship between PVTs and measures of negative symptoms in this
patient population may inform clinicians that invalid test performance corresponds to
amotivation as a symptom of the disorder, rather than purposeful underperformance.

Based on previous reports of the RBANS PVTs (Bailie et al., 2012; Bayan et al., 2018;
Moore et al., 2013; Morra et al., 2015; Toofanian Ross et al., 2015; Williams et al., 2020),
we expect that about 20% of the participants will have scores exceeding the PVTs cut-
offs. We assume that BRIEF–A scores suggesting problems with motivation and interest
will be comparable (i.e., about 40%) to findings from other studies describing the
prevalence of problems with motivation in schizophrenia spectrum disorders (Patel
et al., 2015; Rabinowitz et al., 2013; Schennach et al., 2015). Even though the RBANS
PVTs and the BRIEF–A Initiate Scale differ conceptually and methodologically, they pur-
portedly measure some aspects of patients’ motivation and ability to engage in cogni-
tive testing, so we presume that they should correlate.

Method

Participants

The current study used anonymized archival data from a neuropsychological testing
database of 462 patients referred for neuropsychological assessment from psychiatric
hospitals in Bergen, Norway. The study is part of a research project that has been eval-
uated by the Regional Committee for Medical and Health Research Ethics, and by the
regional Data Protection Official on behalf of the Norwegian Data Protection Authority
(DPA), which is the legislative authority for The Personal Data Act in Norway. Approval
from the DPA was granted January 13, 2017. These patients were evaluated for clinical
purposes. All patients were informed that the neuropsychological assessment was to
be used in diagnostic evaluations and for treatment and rehabilitation planning. They
were also informed that participation was voluntary and that they could withdraw
from the assessment procedure at any time. All were offered a feedback session and a
written neuropsychological report of the assessment findings. Patients were informed
that valid test results were contingent on cooperation and motivation to perform to
the best of their abilities, but they were not screened for potential external gain or
motivation to perform poorly. Inclusion criteria were minimum 18 years of age,
Norwegian as their first language, and a confirmed diagnosis of a schizophrenia spec-
trum disorder or undergoing a diagnostic evaluation due to manifest symptoms of
schizophrenia, psychosis, or hallucinations. Diagnoses were according to the
International Statistical Classification of Diseases and Related Health Problems, 10th
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revision (ICD–10; WHO, 2016) and were decided by consensus of a team of psychia-
trists and certified clinical psychologists. Patients with psychotic symptoms due to
known affective disorders were excluded (n¼ 36). Given the purpose of the current
study, inclusion criteria included completion of the RBANS and the BRIEF–A Initiate
Scale, resulting in a final sample of 250 participants.

Comorbid problems with substance use were recorded in 94 participants (37.6%).
Most patients had long-term problems with polysubstance use, but neither type nor
duration of substances used were recorded. Patients with substance use problems
were older (M¼ 25.9 years, SD¼ 5.9) and had less education (M¼ 12.1, SD¼ 1.9) com-
pared to patients without substance use problems (age: M¼ 23.5 years, SD¼ 5.3, t(248)
¼ –3.39, p<.001; education: M¼ 12.8, SD¼ 1.7, t(248) ¼ 3.04, p ¼ .003). Demographic
data for the entire sample are presented in Table 1.

Measures

All patients completed the authorized Norwegian version (Nicholas & Solbakk, 2006) of
the BRIEF–A (Isquith et al., 2005) and the Norwegian version of the RBANS (Randolph,
2013). The BRIEF–A is a self-report standardized inventory that measures behaviors
associated with executive functions in daily life. It consists of 75 items which yields
nine theoretically and empirically derived scales (Inhibit, Self-Monitor, Plan/Organize,
Shift, Initiate, Task Monitor, Emotional Control, Working Memory, and Organization of
Materials), two broader indices (Behavioral Regulation and Metacognition), and an
overall summary score (Global Executive Composite). T scores � 65 are considered
clinically significant. The BRIEF–A also includes three validity scales, with cutoffs based
on infrequent raw scores in the normative sample and clinical samples (i.e., Negativity
� 6; Inconsistency � 8; Infrequency � 3). The Norwegian version applies U.S. norma-
tive data, which includes U.S. men and women from ages 18 to 90 years and from a
wide range of ethnic and educational backgrounds, as well as geographic regions
matched to U.S. census data (Isquith et al., 2005). The BRIEF–A takes about
10–15minutes to administer.

The RBANS yields five age-corrected Index scores with a mean score of 100 and
standard deviation of 15 (Immediate Memory, Visuospatial/Constructional, Language,

Table 1. Age, education, neuropsychological test results and self-reported executive deficits.
N Mean SD Minimum Maximum

Age in years 250 24.37 5.67 18 51
Education in years 250 12.48 1.84 9 18
NART predicted FSIQ 176 100.73 4.28 92 117
WAIS-IV FSIQ 49 85.37 11.66 69 112
RBANS Indices
Immediate Memory Index 250 80.52 20.36 40 133
Visuospatial Index 250 88.39 16.10 40 110
Language Index 250 79.54 17.12 40 121
Attention Index 250 71.14 18.81 40 118
Delayed Memory Index 250 81.00 21.14 40 131
Total Scale 250 71.20 18.81 40 117

BRIEF-A Initiate Scale 250 65.23 13.45 37 89

Note. NART¼National Adult Reading Test; WAIS-IV FSIQ¼Wechsler Adult Intelligence Scale, Fourth Edition Full
Scale Intelligence Quotient; RBANS¼ Repeatable Battery for the Assessment of Neuropsychological Status; BRIEF-
A¼ Behavior Rating Inventory of Executive Function-Adult Version.
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Attention, and Delayed Memory), as well as a Total Scale score. The Norwegian version
of the RBANS applies Scandinavian norms (Randolph, 2013), and takes about
20–30minutes to administer. Each patient was administered the RBANS (Form A:
n¼ 159 and Form B: n¼ 91), and the BRIEF–A using the standardized instructions in
the manuals. A subset of the participants (n¼ 176) completed the Norwegian research
version of the National Adult Reading Test (NART), which provides age adjusted meas-
ures of estimated full scale intelligence quotient (FSIQ; Sundet & Vaskinn, 2008;
Vaskinn et al., 2020). FSIQ level was measured by the Norwegian version of the
Wechsler Adult Intelligence Scale, Fourth Edition (Wechsler, 2011) in a minority of par-
ticipants (n¼ 49), for most to assure that low intelligence would not be a formal hin-
drance to stand trial, to make decisions of treatment options or to self-discharge etc.

The RBANS Effort Index (EI; Silverberg et al., 2007), RBANS Effort Scale (ES; Novitski
et al., 2012), and RBANS Performance Validity Index (PVI; Paulson et al., 2015) were
computed as described by the authors. These measures are primarily derived from raw
scores on the RBANS subtests List Recognition, a forced-choice recognition task, and
Digit Span, a task in which participants immediately repeat a string of numbers read
by the examiner. List Recognition and Digit Span tests are somewhat insensitive to a
wide range of cognitive disorders and poor performances on these tests have been
considered to be a type of embedded validity indicator ( Iverson et al., 1994; Iverson &
Tulsky 2003; Miele et al., 2012; Shura et al., 2020; Silverberg et al., 2007).

The EI is calculated by assigning raw scores on the Digit Span and List Recognition
subtests a weighted score ranging from 0–6. The weighted scores are based on the
frequency of raw scores in clinical populations (i.e., the raw scores associated with the
following percentile ranges: 0, 0.1–1.9, 2–4.9, 5–8.9, 9–15.9, 16–24.9, and �25). Less
frequent scores have higher weighted scores. The sum of the two weighted scores is
the EI score. An EI score of >0 was found to be optimal compared to scores indicating
invalid performance on the Test of Memory Malingering (TOMM; Tombaugh, 1997) in
a sample of people with mild traumatic brain injury (mTBI) versus three malingering
groups (i.e., a clinical sample consisting of probable or definite neurocognitive malin-
gering and two samples of healthy participants instructed to malinger; Silverberg
et al., 2007). Based on these findings, and the frequencies of EI scores in a heterogen-
ous sample of clinical patients with cognitive impairment and no evidence of invalid
test performance, Silverberg et al. (2007) suggest that EI scores >3 should be consid-
ered indicative of invalid performance in clinical populations referred for neuropsycho-
logical testing.

The ES is calculated by subtracting the sum of raw scores of the RBANS free recall
subtests (i.e., List Recall, Story Recall, and Figure Recall) from the sum of raw scores
obtained on List Recognition and Digit Span. Novitski et al. (2012) noted that ES scores
<12 occurred in 15.1% in the RBANS standardization sample, and found this cutoff to
have excellent discriminability between a sample of patients with mTBI scoring below
the standard cutoff scores on a free-standing PVT and an amnestic sample consisting
of probable Alzheimer’s disease and amnestic mild cognitive impairment (aMCI).
Novitski et al. (2012) caution that the ES will produce high false positive rates in peo-
ple with adequate free recall performance and should be limited to cases where there
is evidence of cognitive impairment or possible invalid test performance. They suggest
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that calculating ES scores should be limited to participants having Digit Span raw
scores of <9, List Recognition raw scores of <19, or sums of Digit Span and List
Recognition raw scores of <28.

In constructing the PVI, Paulson et al. (2015) performed a series of independent-
samples t-tests to identify which RBANS subtests participants with valid responding
performed better on, compared to participants with invalid responding based on the
TOMM and behavioral criteria. Valid responders had better performance on the RBANS
subtests Digit Span, List Recall, Story Recall, Figure Recall, and List Recognition. The
PVI score equals the sum of raw scores of these subtests. Paulson et al. (2015) found
that invalid test performance responding was optimally identified by PVI scores <42.

Statistical analyses

Frequency analysis tables were used to compute base rates of raw scores on the
RBANS subtests Digit Span and List Recognition; the sum of Digit Span and List
Recognition raw scores; scores on the EI, ES, and PVI; and the BRIEF–A Initiate Scale.
Spearman’s rank order correlations were computed between the EI, ES, PVI, BRIEF–A
Initiate Scale, RBANS Indices and Total Scale score, NART FSIQ and WAIS-IV FSIQ, and
years of age and education. In the correlation analysis, we included an aggregate
measure of global performance that excluded the Digit Span and List Recognition
subtests, by summing the RBANS Index scores to which neither of these subtests con-
tributes (i.e. the Immediate Memory, Visuospatial/Construction, and Language indices),
as described in Silverberg et al. (2007). We then repeated the Spearman’s rank order
correlation computations for participants having a T score �65 (n¼ 128) on the
BRIEF–A Initiate Scale, in effect including only those participants acknowledging clinic-
ally significant initiation problems.

Results

Descriptive statistics for age, years of education, NART estimated FSIQ, WAIS-IV FSIQ,
the RBANS Indices and Total Scale score, and BRIEF–A Initiate Scale are presented in
Table 1. We note that mean NART estimated intelligence was in the average range
and that WAIS-IV FSIQs were in the low average range (i.e., a standard deviation below
the normative mean). The means for the RBANS Indices and Total Scale score indicate
that patients had, on average, mild to moderate cognitive deficits. There were no dif-
ferences on any of these measures between patients with and without comorbid sub-
stance use problems (p>.05).

Most patients were able to answer all BRIEF–A items. Having two or more
unanswered items was uncommon and occurred in just 1.6% of participants. On the
BRIEF–A validity measures, 3.6% had scores exceeding the cutoff for inconsistent
responding, 2.8% had scores exceeding the cutoff for a negative response pattern,
and 0.4% had scores exceeding the cutoff for an unusual response pattern. On the
BRIEF–A Initiate Scale, 51% had a T score above the suggested clinical cutoff (i.e.,
T� 65); 36% had a T� 70 and 19% had a T� 80. The maximum T score is 89, which
was obtained by 1.2%, whereas T scores �50 occurred in 17.2%.
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The frequencies of low raw scores on the Digit Span and List Recognition, the fre-
quency of scores <28 for the sum of Digit Span and List Recognition raw scores, EI,
ES, and PVI scores exceeding the cutoffs in the current sample are presented in Table
2. We also report (a) the corresponding frequencies of low raw scores on the Digit
Span and List Recognition, and frequencies of EI scores in the EI derivation sample
(Silverberg et al., 2007); (b) the frequencies of low raw scores on the Digit Span and
List Recognition, the frequency of scores <28 for the sum of Digit Span and List
Recognition raw scores, and ES scores <12 from the RBANS standardization sample
(Novitski et al., 2012); and (c) frequencies of EI scores >0, ES scores <12, and PVI
scores <42 in the PVI derivation sample (Paulson et al., 2015) in Table 2 for compari-
son. In the current sample, 128 participants (51%) had either a raw score of <19 on
List Recognition, a Digit Span raw score of <9, or a combined List RecognitionþDigit
Span raw score of <28. Using the criterion of List RecognitionþDigit Span raw scores
of <28 as an indicator for calculating an ES score as suggested by Novitski et al.
(2012), 73 (29%) participants qualified for calculating an ES score, of which 70 had an
ES score <12, constituting a frequency of invalid ES scores of 28% in the entire sam-
ple. The EI has several suggested cutoffs. Silverberg et al. (2007) suggested a cutoff

Table 2. Frequency distributions of measures of the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) Performance Validity Tests in Clinical populations and
Standardization Sample.

Cutoff Scores

Schizophrenia
Spectrum

Disorders (current
study; N¼ 250)

Effort Index
Derivation

Sample (N¼ 103)

RBANS U.S.
Standardization
Sample (N¼ 540)

Performance
Validity Index
Derivation

Sample (N¼ 234)

Digit Span raw scores
<9 40% 32% 23% –
<8 21% 11% 7% –
<7 11% 8% – –

List Recognition raw scores
<19 22% 39% 14% –
<18 13% 24% 7% –
<17 8% 16% – –
<16 5% 10% – –
<15 2% 8% – –

Digit Spanþ List Recognition
<28 29% – 17% –

Effort Index
>0 28% 34% – 48%
>1 24% 25% – –
>2 14% 16% – –
>3 6% 6% – –
>4 3% – – –

Effort Scale
<12 28% – 15% 32%
<1 16% – – –
<�5 6% – – –

Performance Validity Index
<53 29% – – –
<50 16% – – –
<42 6% – – 35%

Note. RBANS¼ Repeatable Battery for the Assessment of Neuropsychological Status. The Schizophrenia Spectrum
Disorders column designates frequencies observed in the current study, the Effort Index Derivation Sample was
reported in Silverberg et al. (2007), the RBANS U.S. Standardization Sample was reported in Novitski et al. (2012),
and the Performance Validity Index Derivation Sample was reported in Paulson et al. (2015).
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score >0 in post-acute mild TBI cases and a cutoff score of >3 for populations
referred for neuropsychological assessment. A cutoff of >4 has been suggested for
older and more cognitively impaired patients with schizophrenia disorders (Moore
et al., 2013). Using the cutoffs of >0, >3, and >4, 28%, 6%, or 3% of participants,
respectively, had EI scores exceeding these cutoffs.

Non-parametric correlations (i.e., Spearman’s rho) for the entire sample are pre-
sented in Table 3. Only the EI had a significant correlation with the BRIEF–A Initiate
Scale, albeit very small (rho ¼ .158, p<.05). When including only participants that had
acknowledged clinically significant initiation problems (i.e., those with T scores �65 on
the BRIEF–A Initiate Scale; n¼ 128), none of the RBANS PVTs were significantly corre-
lated with the BRIEF–A Initiate Scale (EI: rho ¼ .112, p ¼ .304; ES: rho ¼ .091, p ¼ .509;
PVI: rho ¼ –.018, p ¼ .870). The new RBANS aggregate global score, which excludes
the Digit Span and List Recognition subtests, had lower correlation coefficients with all
three PVTs (EI: rho ¼ –.400, p<.001; ES: rho ¼ –.633, p<.001; PVI: rho ¼ .671, p<.001)
compared to the RBANS Total Scale score (EI: rho ¼ –.484, p<.001; ES: rho ¼ –.762,
p<.001; PVI: rho ¼ .826, p<.001). The ES (rho ¼ –.906, p<.001) and PVI (rho ¼ .951,
p<.001) had high correlations with the RBANS Delayed Memory Index compared to
the EI (rho ¼ –.456, p<.001). All PVTs correlated with years of education (EI: rho ¼
–.186, p<.001; ES: rho ¼ –.239, p<.001; PVI: rho ¼ .212, p<.001) and the ES with age
(rho ¼ .243, p<.001). The EI and PVI correlated with NART predicted FSIQ (EI: rho ¼
–.285, p<.001; PVI: rho ¼ .331, p<.001) and WAIS-IV FSIQ (EI: rho ¼ –.556, p<.001; PVI:
rho ¼ .511, p<.001).

A standard linear multiple regression was used to explore how much of the vari-
ance of BRIEF–A Initiate Scale scores were explained by the RBANS PVT scores (i.e., the
EI, ES, and PVI). Preliminary analyses were conducted to ensure no violation of normal-
ity, linearity, multicollinearity, and homoscedasticity. The inclusion of the PVI in the
model resulted in unacceptable multicollinearity, and this variable was excluded from
the regression analysis. The regression analyses revealed that the PVTs did not explain
a significant amount of variance in BRIEF–A Initiate Scale scores, F(2, 125) ¼ 1.706, p
¼ .186, R2 ¼ .027, R2Adjusted ¼ .011, or when including only those participants having
BRIEF–A Initiate Scale scores of T� 65, F(2, 68) ¼ .630, p ¼ .535, R2 ¼ .018, R2Adjusted
¼ –.011.

Discussion

The aim of this study was to investigate the frequency of several measures suggested
as indicators of problems with motivation, interest, and performance validity in schizo-
phrenia spectrum disorders derived from neuropsychological test scores (i.e., RBANS)
in a large sample of younger patients with schizophrenia spectrum disorders, and to
compare these scores with measures of apathy derived from a self-report symptom
questionnaire on executive functions in everyday life (i.e., BRIEF–A Initiate Scale).
About 28% of the current sample had scores indicating possible invalid test perform-
ance on some of the RBANS PVTs, which was close to the hypothesized frequency (i.e.,
�20%) and is about twice as frequent than the prevalence of the same scores in the
U.S. standardization sample (Novitski et al., 2012). Depending on which PVT and cutoff

THE CLINICAL NEUROPSYCHOLOGIST 9



Ta
bl
e
3.

Sp
ea
rm

an
’s
Ra
nk

O
rd
er

Co
rr
el
at
io
ns

M
at
rix
.

1.
2.

3.
4.

5.
6.

7.
8.

9.
10
.

11
.

12
.

13
.

14
.

1.
Ef
fo
rt
In
de
x

–
2.

Ef
fo
rt
Sc
al
e

.1
92
�

3.
Pe
rf
or
m
an
ce

Va
lid
ity

In
de
x

–.
57
4�
�

–.
86
4�
�

4.
BR

IE
F-
A
In
iti
at
e
Sc
al
e

.1
58
�

.0
52

–.
07
3

5.
Im
m
ed
ia
te

M
em

or
y

–.
40
7�
�

–.
64
7�
�

.7
10
��

–.
07
4

6.
Vi
su
os
pa
tia
l/
Co

ns
tr
uc
tio

na
l

–.
26
0�
�

–.
32
8�
�

.3
56
��

–.
07
7

.2
22
��

7.
La
ng

ua
ge

–.
21
4�
�

–.
31
2�
�

.3
53
��

–.
07
1

.4
29
��

.1
89
��

8.
At
te
nt
io
n

–.
39
7�
�

–.
42
0�
�

.5
63
��

–.
11
3

.4
56
��

.3
25
��

.3
90
��

9.
D
el
ay
ed

M
em

or
y

–.
45
6�
�

–.
90
6�
�

.9
51
��

–.
05
9

.7
13
��

.3
57
��

.3
47
��

.5
14
��

10
.T
ot
al
Sc
al
e

–.
48
4�
�

–.
76
2�
�

.8
26
��

–.
10
3

.7
90
��

.5
40
��

.6
21
��

.7
34
��

.8
22
��

11
.A

gg
re
ga
te

G
lo
ba
lP

er
fo
rm

an
ce

–.
40
0�
�

–.
63
3�
�

.6
71
��

–.
10
5

.7
93
��

.6
01
��

.7
30
��

.5
36
��

.6
77
��

.9
20
��

12
.A

ge
in

Ye
ar
s

–.
07
5

.2
43
��

–.
08
1

–.
17
7�
�

.0
18

.0
65

.0
68

.0
10

–.
12
0

.0
01

0.
06
7

13
.Y

ea
rs
of

Ed
uc
at
io
n

–.
18
6�
�

–.
23
9�
�

.2
12
��

–.
12
8�

.3
41
��

.1
78
��

.1
99
��

.3
50
��

.2
24
��

.3
45
��

.3
42
��

.2
15
��

14
.N

AR
T
pr
ed
ic
te
d
FS
IQ

–.
28
5�
�

–.
16
3

.3
31
��

–.
08
8

.3
98
��

.2
37
��

.3
15
��

.3
33
��

.2
76
��

.4
82
��

.4
81
��

.1
48

.5
54
��

15
.W

AI
S-
IV

FS
IQ

–.
55
6�
�

–.
24
7

.5
11
��

.0
53

.3
74
��

.2
61

.4
68
��

.6
39
��

.4
69
��

.6
21
��

.5
49
��

–.
06
5

.2
79

.5
16
��

N
ot
e.

N
¼
25
0
fo
r
al
l
va
ria
bl
es

ex
ce
pt

fo
r
th
e
ES

(n
¼
12
8)
.
BR

IE
F-
A
¼
Be
ha
vi
or

Ra
tin

g
In
ve
nt
or
y
of

Ex
ec
ut
iv
e
Fu
nc
tio

n-
Ad

ul
t
Ve
rs
io
n;

Ag
gr
eg
at
e
G
lo
ba
l
Pe
rf
or
m
an
ce

¼
th
e
su
m

of
Re
pe
at
ab
le

Ba
tt
er
y
fo
r
th
e
As
se
ss
m
en
t
of

N
eu
ro
ps
yc
ho

lo
gi
ca
l
St
at
us

(R
BA

N
S)

Im
m
ed
ia
te

M
em

or
y,
Vi
su
os
pa
tia
l/C

on
st
ru
ct
io
n,

an
d
La
ng

ua
ge

in
di
ce
s.
N
AR

T
¼
N
at
io
na
l
Ad

ul
t
Re
ad
in
g
Te
st
;

W
AI
S-
IV

FS
IQ

¼
W
ec
hs
le
r
Ad

ul
t
In
te
lli
ge
nc
e
Sc
al
e,
Fo
ur
th

Ed
iti
on

Fu
ll
Sc
al
e
In
te
lli
ge
nc
e
Q
uo

tie
nt
;.

� C
or
re
la
tio

n
is
si
gn

ifi
ca
nt

at
th
e
0.
05

le
ve
l(
2-
ta
ile
d)
.

��
Co

rr
el
at
io
n
is
si
gn

ifi
ca
nt

at
th
e
0.
01

le
ve
l(
2-
ta
ile
d)
.

10 R. RAUDEBERG ET AL.



we chose, the prevalence of scores exceeding cutoffs varied from 3% (i.e., EI scores
>4), 6% (i.e., PVI scores <42), to 28% (i.e., ES scores <12), which is not substantially
different from previous studies of the RBANS PVTs in schizophrenia spectrum disorders
(Bayan et al., 2018; Moore et al., 2013; Morra et al., 2015). In the current sample, an ES
cutoff of <12 does not yield substantially different rates of scores exceeding the cutoff
in comparison to a combined raw score on List Recognition and Digit Span score of
<28 or an EI score >0. In the present study, an EI score >3 (occurring in 6% of our
sample) seems appropriate, and this is also the most used cutoff in samples of people
with schizophrenia (Morra et al., 2015).

The prevalence of scores above the suggested clinical cutoff on the BRIEF–A Initiate
Scale was 51%, which was somewhat higher than we hypothesized. The correlations
of self-reported initiation problems and empirically derived PVTs were either non-sig-
nificant, or too small to be of any probable clinical significance, even when including
only those participants that had BRIEF–A Initiate Scale scores in the clinical range (T
score �65). Further, the results of the regression analyses suggest that the BRIEF–A
Initiate Scale and the RBANS PVTs are measuring different constructs. There is some
evidence that elevated BRIEF–A scores are more related to emotional distress and psy-
chiatric problems than performance on neuropsychological tests (Donders et al., 2015;
Donders & Strong, 2016; Hanssen et al., 2014; Løvstad et al., 2012, 2016; Shwartz
et al., 2020).

All RBANS PVTs had moderate to high correlations with measures of cognitive impair-
ment as measured with the RBANS Total score and the new RBANS aggregate global
score, a score that does not include the subtests (i.e., Digit Span and List Recognition)
used to calculate the PVTs scores. The ES and the PVI rely more on raw scores that are
used to compute the RBANS Delayed Memory Index compared to the EI, which
accounts for their high correlations with that index. The association with cognitive
impairment is to be expected. Low motivation, insufficient exertion, or other behaviors
that might underlie low scores on embedded PVTs will also result in lower scores on
other RBANS subtests. On the other hand, cognitive impairment, by definition, results in
low test scores, including those subtests comprising the RBANS PVTs (Burton et al.,
2015; Goette & Goette, 2019; Hook et al., 2009; Morra et al., 2015; Shura et al., 2018). It
has been suggested that cognitive deficits in schizophrenia spectrum disorders could
contribute to motivational deficits, in addition to, or instead of, motivational deficits
contributing to low cognitive performances (Barch, 2005). We cannot assume that the
RBANS PVTs are a direct and precise measure of “effort,” or “motivation;” they are cogni-
tive tests. The associations of all three RBANS PVTs with years of education, measures of
intelligence, and cognitive impairment indicates that patients with genuine cognitive
impairment, or patients with lower intelligence and/or lower educational attainment,
will have a greater likelihood of obtaining scores that exceed cutoffs on the RBANS
PVTs (Burton et al., 2015; Duff et al., 2011; Goette & Goette, 2019; Hook et al., 2009;
Morra et al., 2015; O’Mahar et al., 2012; Shura et al., 2018). Given these associations, we
cannot rule out that the RBANS PVTs are simply measuring levels of cognitive function-
ing in the current sample, rather than decreased motivation and interest, particularly
considering that the patients’ self-report of initiation problems do not correlate with the
RBANS PVTs.
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Although the RBANS PVTs can alert the clinician that insufficient engagement and
reduced motivation might have influenced test performance, these measures are per-
haps more helpful for inferring valid test performance (Bayan et al., 2018; Lippa et al.,
2017). That is, a patient that obtained a RBANS PVT score in the acceptable range has
probably had reasonable and sufficient engagnement in the cognitive tests during
assessment, regardless of the level of cognitive impairment. The RBANS PVTs can thus
aid the clinician in ruling out that patients’ problems with decreased motivation,
engagement, and interest had substantial effect on test scores.

Limitations

The present study has several limitations. Adding a standalone PVT would have
enabled much more detailed analyses, including analyses of classification accuracy for
the embedded PVTs and the associated confidence intervals for different cutoffs of
the RBANS PVTs. Embedded PVTs are generally considered less sensitive than stand-
alone PVTs in some studies (Armistead-Jehle & Hansen, 2011; Miele et al., 2012;
Riordan & Lahr, 2020). That said, the RBANS embedded PVTs have been criticized for
yielding too many false positives in people with a schizophrenia diagnosis, particularly
forensically committed inpatients (Williams et al., 2020). The addition of other meas-
ures of apathy and avolition, such as the SANS, PANSS, or NSA, would allow for better
comparisons with previous studies investigating the RBANS PVTs and negative symp-
toms in schizophrenia spectrum disorders. Further, we have no information regarding
patients’ use of psychotropic medications, and thus we cannot examine possible asso-
ciations between medication use, embedded PVT scores, and cognitive functioning
(Ballesteros et al., 2018; MacKenzie et al., 2018). The use of U.S. normative data for the
BRIEF–A in a Norwegian patient sample, might also be problematic, because studies
conducted in Norway have found that healthy respondents can have mean scores 0.5
to 0.75 SDs below the U.S. normative means (Grane et al., 2014; Løvstad et al., 2016;
Sølsnes et al., 2014). A matched control group could have remediated most of these
limitations.

Conclusions

In principle, the RBANS allows for the concurrent assessment of cognitive deficits and
motivational problems in patients with schizophrenia spectrum disorders. By combin-
ing the RBANS and BRIEF–A in a neuropsychological assessment, the clinician can
evaluate the degree of cognitive impariment, potential invalid test performance, self-
reported initiaton problems, and other behaviors associated with executive functions
in daily life, in less than 60minutes. The majority of participants could complete the
RBANS (i.e., 72–94%) and the BRIEF–A (i.e., 96%) without obtaining low scores on the
validity indicators, suggesting that these assessment tools are well within the capabil-
ities of most patients seen with schizophrenia spectrum disorders.
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