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Abstract

Some older adults cannot meaningfully participate in the testing portion of a neuropsychological
evaluation due to significant cognitive impairments. There are limited empirical data on this topic.
Thus, the current study sought to provide an operational definition for a futile testing profile and
examine cognitive severity status and cognitive screening scores as predictors of testing futility

at both baseline and first follow-up evaluations. We analysed data from 9,263 older adults from
the National Alzheimer’s Coordinating Center Uniform Data Set. Futile testing profiles occurred
rarely at baseline (7.40%). There was a strong relationship between cognitive severity status and
the prevalence of futile testing profiles, )(2(4) = 3559.77, p<.001. Over 90% of individuals with
severe dementia were unable to participate meaningfully in testing. Severity range on the Montreal
Cognitive Assessment (MoCA) also demonstrated a strong relationship with testing futility, )(2(3)
=3962.35, p<.001. The rate of futile testing profiles was similar at follow-up (7.90%). There
was a strong association between baseline dementia severity and likelihood of demonstrating a
futile testing profile at follow-up, ;(2(4) =1513.40, p< .001. Over 90% of individuals with severe
dementia, who were initially able to participate meaningfully testing, no longer could at follow-up.
Similarly, there was a strong relationship between baseline MoCA score band and likelihood of
demonstrating a futile testing profile at follow-up, 12(3) =1627.37, p<.001. Results can help to
guide decisions about optimizing use of limited neuropsychological assessment resources.

Among older adults, one of the most common purposes of a neuropsychological evaluation

is to ascertain whether there are cognitive impairments indicative of the presence of
neurodegenerative disease (Sullivan-Baca, Naylon, Zartman, Ardolf, & Westhafer, 2020).
The preponderance of evidence reveals that neuropsychological evaluations are valuable
in improving care of older adults by enhancing diagnostic classification and accuracy,
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as well as assisting in predicting long-term daily life outcomes (Donders, 2020).
Neuropsychological evaluation with older adults is a multi-component process, involving
collection of data from multiple sources, integrating and analysing that information,
drawing clinical conclusions, and communicating impressions and recommendations (Lezak,
Howieson, & Loring, 2012). Importantly, neuropsychological testing is only one component
of this broader process, and the term testing should not be used synonymously with

the term evaluation (American Educational Research Association et al., 2014). Rather,
testing refers specifically to the administration of measures to quantify behaviour and
psychological processes. Of course, neuropsychologists specialize in the administration,
scoring, interpretation, and integration of test data, making testing an integral part of most
neuropsychological evaluations (Barth et al., 2003). The usefulness of a neuropsychological
testing battery, however, relies in part on a patient’s ability to meaningfully participate in
testing (Lezak et al., 2012).

Identifying individuals who may not be testable or may yield limited information from
testing is important for several reasons. First, putting a patient with cognitive impairments
through a potentially frustrating and stressful evaluation when no valuable information
will result raises concerns about violating principles of beneficence/nonmaleficence (APA,
2019b). Second, per current billing guidelines (APA, 2019a) one should not charge for
testing services when “the patient is ... unable to participate in a meaningful way in

the testing process; or ... there is no expectation that the testing would impact the
patient’s medical, functional, or behavioural management” (p. 7-8). Third, testability as

a clinical construct might have diagnostic and prognostic value in its own right (Benge,
Artz, & Kiselica, 2020; Kiselica & Benge, 2019; Pastorek, Hannay, & Contant, 2004).
Fourth, testing a person who cannot meaningfully participate places a strain on limited
neuropsychological assessment resources, which might be better allocated. Finally, from a
research standpoint, there is a need to exclude participants who will not be able to engage
meaningfully in cognitive testing if these measures represent outcomes of interest.

Current practice recommendations indicate that a neuropsychologist should proceed with

a comprehensive test battery when cognitive screening is positive for possible impairment
and there are relevant medical questions that can be answered via testing (Roebuck-Spencer
etal., 2017). However, a comprehensive test battery may not always be indicated when
significant cognitive impairments limit the utility of information that might be gathered
from testing. In such cases, the evaluation may shift from away from an investigative

(i.e. testing oriented) approach towards a more supportive (i.e. treatment oriented) one.
Certainly, research supports the value of integrating cognitive screening with information on
personality, functional, and behavioural status in severely impaired populations (Creavin et
al., 2016). Even in the absence of testing, neuropsychological evaluations provide immense
value, serving to integrate multiple sources of data to assist with differential diagnosis,
prognosis, and treatment planning (Block, Johnson-Greene, Pliskin, & Boake, 2017). Thus,
in cases where cognitive impairment is suspected, a neuropsychological evaluation is always
indicated, even when comprehensive testing may not be needed.

The issue of inability to participate in neuropsychological testing has not garnered much
research attention. One study by Pastorek et al. (2004) reported that 13-19% of patients

J Neuropsychol. Author manuscript; available in PMC 2021 September 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kiselica et al.

Page 3

in an inpatient traumatic brain injury sample could not meaningfully participate in testing.
Notably, inability to participate was actually predictive of long-term outcomes. Additionally,
there have been longstanding debates about whether individuals with severe dementia should
undergo neuropsychological testing (Boller, Verny, Hugonot-Diener, & Saxton, 2002), but
data to support such decisions are limited. Recent research suggests that a significant
minority (12-28%) of older adults are unable to tolerate elements of testing (Benge et

al., 2020; Kiselica & Benge, 2019; Wolf, Weeda, Wetzels, de Jonghe, & Koopmans, 2019;
Wong et al., 2016). However, no research has explored the prevalence of test futility across
an entire neuropsychological battery.

Predictors of ability to participate meaningfully in neuropsychological

testing

There are typically two main sources of information available to the neuropsychologist
regarding whether to proceed with testing. The first source of information is the clinical
interview and neurobehavioural status examination. Research indicates that formalized
measures of these processes, such as the semi-structured Clinical Dementia Rating (CDR)
Dementia Staging Instrument ®, can be used to reliably estimate stages of dementia severity
(Morris, 1993, 1997; Morris et al., 1997). Our prior work indicated that this severity status is
strongly related to ability to complete measures of executive functioning (Kiselica & Benge,
2019). However, at what point of global dementia severity a neuropsychologist might decide
to forego comprehensive testing has not been established.

The second source of information may come from cognitive screening instruments,
administered either by a referring provider or the neuropsychologist themselves as part of

a neurobehavioural status examination. To our knowledge, no prior studies have examined
the relationship between cognitive screening scores and ability to participate meaningfully
in subsequent detailed neuropsychological testing. Published studies indicate a moderate-
strong correspondence between screening scores and overall dementia severity (Pan et al.,
2020; Stewart, Swartz, Tapscott, & Davis, 2019), such that these instruments may be useful
for predicting who will demonstrate a futile testing profile. However, this question has yet to
be systematically addressed.

A third source of information may come from a prior evaluation. In clinical and research
settings, neuropsychologists may be tasked with deciding whether to retest a given
individual on the basis of a prior evaluation or they may need to decide whether to
recommend retesting at a future time (Lezak et al., 2012). To our knowledge, there is no
empirical literature about factors that may signal that a participant/patient will be unable to
participate meaningfully in testing in the future, despite being able complete (at least some
part) of testing today.

Current study

In light of these gaps in the literature regarding older adults’ ability to participate
meaningfully in testing, the goals of the current study were as follows:
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1 To provide an operational definition for a futile testing profile and examine the
base rate of such profiles in an older adult sample that includes individuals with a
range of cognitive impairments;

2. To assess the relationship between dementia severity level and the prevalence of
futile testing profiles at baseline;

3. To examine the association between cognitive screening scores and probability of
demonstrating a futile testing profile at baseline.

4, To examine the relationship of dementia severity and cognitive screening scores
with probability of demonstrating a futile testing profile at a follow-up visit.

As we consider these aims, it is important to note that the goal of the research is to

assist neuropsychologists and referral sources with clinical decision-making by providing

an empirical basis for the choice to forego testing. The results of the current paper should
not be construed as a means of limiting a given patient’s access to neuropsychological
evaluation. Rather, our intent is to assist with clinical judgements regarding the likely futility
of proceeding with the comprehensive testing portion of the assessment.

We used data from the National Alzheimer’s Coordinating Center Uniform Data Set (NACC
UDS), which includes information gathered from participants at Alzheimer’s Disease
Research Centers across the country. Data is collected under the auspices of the IRBs of
participating sites and provided to researchers in a deidentified format to protect patient
confidentiality. This research was determined to meet exemption from further IRB review
under the Human Subjects Determination guidelines at our university. Data were requested
through the NACC online portal and provided on October 2, 2020. The dataset included all
observations from the onset of data collection through the September 2020 data freeze.

This database included 43,343 individuals with baseline assessments available. We restricted
the sample to participants receiving version 3.0 (the most recent version) of the UDS
neuropsychological battery (Besser et al., 2018; Weintraub et al., 2018) at baseline (n=
10,567). Next, because we were interested in drawing conclusions about the assessment

of older adults, we limited the dataset to individuals ages 50+ (n7=10,238). Last, since

many of the measures in the UDS 3.0 have a significant language component, we restricted
the sample to individuals whose primary language was English (7= 9,263). The final
database included information collected at 40 Research Centers from March of 2015 through
September of 2020. Sample characteristics are provided in Table 1.

Clinical dementia rating (CDR)—The CDR is a structured clinical interview used for
severity staging in older adult samples (Morris, 1993). It yields a global rating of cognitive/
functional impairment (0 = cognitively normal, 0.5 = MCI, 1 = mild dementia, 2 = moderate
dementia, 3 = severe dementia). For the current study, this measure was used for staging
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dementia severity, as it is independent of results from the neuropsychological battery,

thus avoiding the possibility of criterion contamination. The CDR has well established
psychometric properties (Fillenbaum, Peterson, & Morris, 1996; Morris, 1997; Morris et al.,
1997).

Montreal cognitive assessment (MoCA)—The MoCA is a 30-point cognitive
screening tool with items assessing language, memory, attention, visuospatial skills, and
executive functions (Nasreddine et al., 2005). It is one of the most widely used cognitive
screening tools with excellent psychometric properties (Freitas, Prieto, Simdes, & Santana,
2014; O’Driscoll & Shaikh, 2017). The MoCA is scored continuously, though cut points
are often used to distinguish among individuals with dementia, MCI, and intact cognitive
abilities (Milani, Marsiske, Cottler, Chen, & Striley, 2018; Nasreddine et al., 2005).
Furthermore, the MoCA website (https://www.mocatest.org/fag/) lists score ranges for
different severities, including normal (26—30), mild cognitive impairment (18-25), moderate
cognitive impairment (10-17), and severe cognitive impairment (0-9). In our sample,
35.90% of individuals fell in the normal range, 42.80% in the mild range, 12.20% in the
moderate range, and 4.80% in the severe range.

UDS 3.0 neuropsychological battery (UDS3NB)—Cognitive tests utilized in the
UDS3NB are described in detail in other publications (Besser et al., 2018; Weintraub et

al., 2018). Our analyses utilized 12 core scores from this battery (Kiselica, Kaser, Webber,
Small, & Benge, 2020; Kiselica, Kaser, et al., 2020; Kiselica Webber, & Benge, 2020a,
2020b). They included 1) three indices of language abilities — The Multilingual Naming
Test (Gollan, Weissberger, Runngvist, Montoya, & Cera, 2012; Ivanova, Salmon, & Gollan,
2013) and the two semantic fluency trials (animals and vegetables); 2) visual test scores

— Benson Figure copy and recall trials (Possin, Laluz, Alcantar, Miller, & Kramer, 2011);
3) scores on measures of attention — Number Span Forwards and backwards; 4) indices
assessing executive functions — Trail Making Parts A and B (Partington & Leiter, 1949) and
a letter fluency test (F- and L-words); and 5) memory test scores — Craft Story immediate
and delayed verbatim recall scores (Craft et al., 1996).

Futile testing profile—There is no established definition of what would constitute a
futile testing profile. Thus, we operationalized this concept in a number of ways. First,

we considered testing to be futile if the overwhelming majority of tests were unable to be
completed due to cognitive or behavioural factors. Second, a profile that yielded extremely
low scores, without any meaningful variation, would be unlikely to provide incrementally
useful information beyond that gathered in an interview (Lezak et al., 2012). Thus, we
defined futile testing profiles as those that included = 75% of tests that met at least one of
the following criteria:

1 Unable to be completed due to a cognitive/behavioural problem.

2. A score at the floor of the range of possible scores. For most tests, the lowest
possible score was 0, with the exception of Trail Making Parts A and B.
Maximum score was 150 seconds for Part A and 300 seconds for Part B.
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3. Performance below the second percentile based on demographically adjusted
norms for the UDS3NB (Weintraub et al., 2018), corresponding to an extremely
low score (Guilmette et al., 2020).

Baseline analyses—First, we present descriptive information of the percentage of
individuals meeting the different futile test performance criteria by each individual test

in the UDS3NB. Second, we examined the proportion of individuals in the overall sample
who demonstrated a futile test profile. Third, we assessed rates of futile test profiles by
CDR severity status and MoCA ranges, using chi-square tests of independence to compare
proportions across groups. Finally, we investigated diagnostic accuracy for different
MoCA score cut-offs used to predict futile test profiles. Specifically, we constructed

a receiver operating characteristic (ROC) curve and examined sensitivity, specificity,
positive predictive value, negative predictive value, and post-test probabilities, following
recommendations of Smith, Ivnik, and Lucas (2008). Given the wealth of research
showing the incremental utility of neuropsychological assessments in improving patient
care (Donders, 2020), the baseline assumption should be that comprehensive testing would
benefit all patients. Thus, there should a high threshold for foregoing testing and a
corresponding preference for high specificity and positive predictive value for procedures
used to determine who is likely to demonstrate a futile testing profile.

Follow-up analyses—We used the first follow-up data (time 2; occurred ~1 year after
baseline) to examine likelihood of being able to meaningfully participate in retesting.
Specifically, we assess the relationship of baseline cognitive severity status and cognitive
screening scores with likelihood of developing a futile testing profile at follow-up (repeating
baseline analyses, using follow-up data as outcomes). Analyses excluded individuals with
futile test profiles at baseline.

Futile test profiles at baseline

The percentage of individuals meeting the different futile test performance criteria by each
individual test in the UDS3NB are provided in Table 2. At least one of these criteria was met
for = 75% of measures in 7.40% of the sample (17 = 686); these individuals were considered
to have produced futile testing profiles.

There was a strong relationship between dementia severity as indexed by the CDR and
likelihood of demonstrating a futile testing profile, 12(4) =3559.77, p< .001 (see Figure
1). Futile testing profiles were exceedingly rare in individuals rated as cognitively normal
(0.0002%) but increased with increasing dementia severity. However, it was only in the
severe range (CDR = 3.0) of dementia that the majority of participants (91.10%) produced
futile profiles.

Similarly, there was a strong relationship between MoCA score range and likelihood of
demonstrating a futile testing profile, ;(2(3) =3962.35, p<.001 (see Figure 1). No
individuals scoring 26-30 on the MoCA demonstrated a futile testing profile; however,
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likelihood of a futile test profile increased as MoCA score fell, with 71.10% of individuals
scoring 0-9 points meeting futility criteria.

A ROC curve with MoCA scores predicting futile test profiles yielded an excellent AUC
value of.97, [Clgse, = [.97, .98]. Diagnostic statistics for cut points used to identify
individuals likely to have futile test profiles are summarized in Table 3. Scores on the MoCA
below 7 yielded perfect specificity and a post-test probability of a futile test profile of .86.

Futile test profiles at time 2

At first follow-up (time 2), there were 4,589 individuals with sufficient data available to
assess for futile test profiles. In this group, there 364 (7.9%) individuals demonstrated
futile testing profiles. There was a strong association between time 1 dementia severity
and likelihood of demonstrating a futile testing profile at time 2, ;(2(4) =1513.40, p<
.001 (see Figure 2). Virtually no individuals coded as cognitively normal at time 1 (0.02%)
demonstrated a futile testing profile at time 2, but this proportion increased with severity
status, reaching 92.90% for individuals with severe dementia at time 1.

Similarly, there was a strong relationship between baseline MoCA score at time 1and
likelihood of demonstrating a futile testing profile at time 2, 12(3) =1627.37, p<.001
(see Figure 2). Virtually no one with a baseline MoCA score of 26-30 at time 1 (0.10%)
demonstrated a futile testing profile at time 2, but this proportion increased as MoCA score
decreased, reaching 77.00% for individuals scoring 0-9 points at time 1.

A ROC curve with baseline MoCA scores predicting follow-up futile test profiles yielded
an excellent AUC value of.95, [Clgso, = [.94, .96]. Diagnostic statistics for cut points used
to identify individuals likely to have futile test profiles are summarized in Table 3. Scores
on the MoCA below 9 yielded perfect specificity and a post-test probability of a futile test
profile of .84.

Discussion

The goals of this manuscript were to assess the prevalence of futile testing profiles and
examine the associations of dementia severity and cognitive screening scores with testing
futility at baseline and follow-up evaluations. Results have implications for practitioners
and researchers in the neurosciences who are involved in decision-making regarding the
appropriateness of patients/participants for comprehensive neuropsychological testing.

Prevalence of futile testing profiles at baseline

We first investigated the prevalence of meeting different futile testing profile criteria for each
of the core scores in the UDS3NB (see Table 2). Several important findings emerged from
this examination. First, being unable to complete specific neuropsychological tests due to a
cognitive/behavioural problem was relatively rare, except in the case of Trail Making Part B
(occurred in 10.70% of the sample). Results replicate prior findings, which suggested Trail
Making Part B is one of the more difficult to complete tests for cognitively compromised
individuals (Kiselica & Benge, 2019; Wong et al., 2016). In fact, the inability to complete
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Trail Making Part B was a strong predictor in its own right of increasing dependence in day
to day functioning in recent analyses (Benge et al., 2020).

Relatedly, our findings suggested that performance at the floor level of neuropsychological
tests was also relatively rare, with the exception of recall scores (10.10-10.40%). This result
makes sense, as most neuropsychological tests in this geriatric focused battery require a very
basic response to obtain minimal points (e.g. saying one word on letter fluency; drawing
one design element on the Benson Figure); that is, if an individual is able to participate

in the testing at all, he/she will be unlikely to score at the floor. However, recall measures
require intact consolidation abilities, such that those who are densely amnestic will not be
able to give a single scorable answer even when they can participate (Heilman & Valenstein,
2010). That being said, producing extremely low normed scores on individuals tests is
relatively common (4.30-22.80%, depending on the task), conforming with a wealth of
prior research on the base rates of low scores (Binder, Iverson, & Brooks, 2009; Brooks &
Iverson, 2010; Brooks, Iverson, & Holdnack, 2013; Brooks, Iverson, Holdnack, & Feldman,
2008; Brooks, lverson, & White, 2007; Holdnack et al., 2017; Kiselica, Kaser, et al., 2020;
Kiselica Webber et al., 2020a).

In contrast, being unable to complete testing or having floor or low scores across the
majority of the battery was fairly rare (7.40%). This was the first study to our knowledge
that examined the rate of futile testing profiles in older adults, and our results suggest that
most older adults can participate meaningfully in cognitive testing. However, it must be
noted that the rate of testing futility may change, depending on the makeup of the sample
under study. For example, the prevalence of dementia in the current sample was 16.76%,
much higher than in the general U.S. population (8.50%; Prince et al., 2013), but much
lower than that reported at some memory clinics (36%; Fischer et al., 2009). Thus, the rate
of futile test profiles found in our sample likely overestimates that which would be found in
samples derived from the general population but underestimates that which would be found
in some clinic settings. Further research is needed to assess differences in rates of test futility
across assessment contexts.

Another point to consider here is that the operational definition of a futile testing

profile is ultimately arbitrary. Of course, this definition may vary by provider preferences
and idiosyncrasies of the particular neuropsychological test battery that is administered.
However, we felt that having = 75% of test data not be useful was a conservative definition
of test futility that could be applied across most assessment contexts. Regardless, this
research provides a useful starting point for further investigations into the inability to
meaningfully engage in testing.

Futile testing profiles by dementia severity status at baseline

Results indicated a strong relationship between severity status (as judged by the Clinical
Dementia Rating global score) and prevalence of futile testing profiles. Indeed, in patients
without dementia, testing was almost never futile (0.0002% among cognitively normal
individuals, and 3.10% among individuals with MCI). However, as dementia severity
increased, test futility became more and more likely, being the rule rather than the
exception among individuals with severe dementia (91.10%). Findings imply that in cases
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of severe dementia identified through clinical interview, collateral report, record review, etc.,
administering a typical neuropsychological battery is unlikely to yield useful information.

It should be noted that there are alternative screening measures for severely impaired
individuals, such as the Severe Impairment Battery and the Dementia Rating Scale (Jurica,
Leitten, & Mattis, 1988; Panisset, Roudier, Saxton, & Boiler, 1994), and using such
instruments as indicated by clinical interview/judgement may be warranted.

Of course, the inability to complete neuropsychological tests may provide useful information
in its own right (Benge et al., 2020; Pastorek et al., 2004), and a minority of individuals with
severe dementia will be able to participate meaningfully in testing. Furthermore, our clinical
experience suggests that sometimes trying and failing to produce valid responses on simple
tasks “hits home” the need for intervention, support, or placement to family members and
referring providers, who may not have initially appreciated the severity of cognitive decline.
Thus, there continues to be a need for judgement by individual providers about whether a
standard neuropsychological test battery should be administered.

Again, based on current practice recommendations (APA, 2019a), as well as our clinical
experience, this judgement call hinges on one important question: “Are the test results
likely to meaningfully change the care of this patient?” For instance, imagine a patient

with an established dementia diagnosis and a family who understands and accepts her
condition. She has been placed in an excellent skilled nursing facility and is followed by a
well-regarded geriatrician. In such a case, testing is unlikely to change the plan of care much
beyond what might be suggested following a careful neurobehavioural status examination
and brief cognitive screening. On the other hand, for cases where the severity of dementia is
unclear, there is a need to justify a higher level of care, or there are important medicolegal
questions (e.g. does this patient have capacity to consent to a needed surgery?) at play, a
comprehensive test battery is likely to yield greater benefit.

Futile testing profiles by MoCA ranges at baseline

Beyond the clinical interview, a clinician or researcher might be interested in using a
cognitive screening instrument, such as the MoCA, to assist with the decision of whether to
test. Our results suggest that the MoCA is not as informative as the CDR for determining
who will produce a futile profile. However, results provide evidence of the MoCA as
adjunctive evidence for decisions to forego testing. Near floor performance (<7 points)

on the MoCA indicates a very high post-test probability (.86) that an individual will
demonstrate a futile testing profile (see Table 3). Such a low score only occurred in 1.70%
of our sample. Notably, 5 points on the MoCA is the recommended cut point for a severe
dementia diagnosis (Pan et al., 2020), suggesting converging evidence that indicators of
severe dementia may meaningfully predict who will produce a futile profile.

It must be noted that the post-test probabilities for the MoCA cut points in predicting testing
futility are influenced by the base rate (i.e. the pre-test probability) of this phenomenon. In
our sample, the prevalence of futile test profiles was fairly low (7.40%). In dementia clinics,
the base rate of futile testing could be much higher, given that dementia prevalence can be
more than two times as high as in our sample in such settings (Fischer et al., 2009). If the
base rate of futile test profiles also doubled, the post-test probability of a futile test given a
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MoCA score < 7 would jump to .93. In contrast, if the base rate was halved, as one might
expect in the general population (Prince et al., 2013), the post-test probability of a futile test
given a MoCA score < 5 would drop to .75. Thus, the utility of the MoCA for predicting
who is appropriate for testing will depend greatly on the population in which this screener is
employed.

Another important point to consider is that there may be other relevant sources of
information available to the neuropsychologist when considering the appropriateness of
testing for a given patient/participant. For example, neuroimaging may find diffuse brain
injuries, which could suggest that testing could be difficult. Similarly, the medical record
may have notes from other providers who have struggled to obtain meaningful information
from the individual.

Predicting futile test profiles at time 2

Limitations

Among individuals who could participate meaningfully in testing at baseline, 7.90% had a
futile testing profile at time 2 (occurred about a year later). Similar to the baseline findings,
baseline cognitive severity status was strongly related to test futility at follow-up, with over
90% of those with severe dementia no longer able to participate meaningfully in testing at
time 2. Time 1 MoCA screening scores were also strongly associated with test futility at
follow-up, with individuals scoring below 9 have a strong post-test probability (.84) of a
futile test profile at follow-up. In summary, findings closely mirrored those for the baseline
data. This is the first study, to our knowledge, to provide empirical data on predicting the
ability to retest among older adults. Of course, the decision to retest is made based on a
number of factors beyond severity of impairment, including suspected diagnosis, anticipated
prognosis, and availability of treatment resources. Clearly, more research is needed to
account for these many factors and help neuropsychologists make the decision about when
to re-evaluate.

Notably, the longitudinal predictive utility of cognitive severity status and cognitive
screening scores may have been attenuated somewhat by selective attrition. Post hoc
analyses revealed that individuals with sufficient follow-up data (M= 1.48, SD = 2.40)

were significantly less impaired than those without sufficient data (M= 2.50, SD = 3.82) on
the Clinical Dementia Rating sum of box scores at baseline, {7884.73) = 15.36, p< .001, d
=.32. A similar result was found for the MoCA, #8460.25) = -12.59, p<.001, d= .27, with
higher baseline scores for those with sufficient follow-up data (M= 23.22, SD = 5.38) versus
those without (M= 21.62, SD = 6.49). Thus, if all individuals could have been included at
time 2, the proportion of individuals with futile profiles may have been higher and prediction
results may have been stronger.

In addition to the possibility of differential attrition, there are other important factors that
impact interpretation of the current results. First, the UDS3NB was designed specifically
for clinical research with older adults and is relatively brief (approximately 20-40 minutes
in our experience). While there are a growing number of tools to support its application

in clinical samples (Devora, Beevers, Kiselica, & Benge, 2020; Kiselica, Kaser, et al.,
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2020; Kiselica Webber et al., 2020a; Kiselica, Kaser, et al., 2020; Kiselica Webber, &
Benge, 2020b; Kiselica, Kaser, et al., 2020; Sachs et al., 2020; Weintraub et al., 2018),

it is not as lengthy or extensive as other more commonly utilized batteries that can last
several hours (Rabin, Paolillo, & Barr, 2016). Thus, our findings may not generalize to

other batteries commonly employed in clinical practice, and they highlight the importance of
tailoring testing strategies to the population of interest. Second, we focused on the MoCA

as cognitive screener because it is given in the current version of the UDS and appears to

be increasingly preferred over other measures in assessments of older adults (Ciesielska et
al., 2016; Saczynski et al., 2015; Weintraub et al., 2018). However, it must be acknowledged
that other tools, like the Mini-Mental Status Exam (Folstein, Folstein, & McHugh, 1975),
could be used for the purpose of assessing who is appropriate for testing. Future research
could compare several potential screeners for this purpose. Finally, the UDS sample tends to
skew white and highly educated, limiting generalizability of findings in more diverse groups.
However, recent research is beginning to address this lack of representation (Sachs et al.,
2020), and our results may soon be replicated in more diverse samples.

Conclusions

To our knowledge, this study is the first to investigate the prevalence of futile testing

profiles among older adults. We found that the vast majority of participants in our sample
were able to meaningfully participate in testing. Individuals with severe dementia were at
the highest risk of demonstrating futile testing profiles at baseline and follow-up (>90%).
Notably, cognitive screening scores do not appear to yield much additional information on
who is likely to demonstrate a futile profile beyond classifying severity status, though a low
MoCA score (<7 for predicting baseline futility and < 9 for predicting follow-up futility)
suggests a high likelihood of futile testing. The research thus provides some heuristics to
assist practitioners in deciding who is suitable to test; however, it is ultimately the decision
of the individual researcher or provider as to whether testing is indicated. The default
position should always be to test, given the clearly established utility of neuropsychological
evaluations (Donders, 2020), with testing deferred only in the rare cases where these
procedures have a high cost-benefit ratio. In closing, we feel it important to reiterate that
these results should not be construed to deny anyone neuropsychological evaluation services
and are intended for the purposes of improving clinical decision-making regarding the utility
of proceeding with testing or retesting.
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