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OBJECTIVES: To examine the association
between performance-based neurocognitive and
patient-reported cognitive function tests and
identify characteristics that may explain observed
discrepancies as a means to advance intervention
development.

SAMPLE & SETTING: 40 adults diagnosed with a
primary brain tumor (PBT) (high-grade, n = 35) were
recruited from two academic neuro-oncology clinics
in North Carolina.

METHODS & VARIABLES: Eligibility included a
Mini-Mental State Examination score of 24 or greater,
having completed cancer treatment, and having
tumor stability. Participants completed performance-
based neurocognitive and patient-reported cognitive
function, demographic, and symptom assessment
tests at one time point.

RESULTS: Neurocognitive impairments included
executive control, memory, and attention. Age, time
since diagnosis, and tumor- or treatment-specific
variables were not associated with neurocognitive or
patient-reported cognitive function. Those reporting
worse cognitive impairment tended also to report
greater severity of PBT-specific and depressive
symptoms.

IMPLICATIONS FOR NURSING: Patient-reported
cognitive concerns warrant additional assessment for
potential interventions to maintain function.
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dults diagnosed with a primary brain
tumor (PBT) have benefited from
advancements in cancer treatment
with improved survival rates (Os-
trom et al., 2018). As a result, survi-
vors have an opportunity to voice their concerns about
the impact of cancer and its treatment. Clinicians have
been called on to assess and intervene as a means to
improve their patients’ quality of life. Because cogni-
tive concerns are reported to be very distressing to can-
cer survivors (Allen & Loughan, 2018), they warrant ex-
ploration for development of cognitive interventions.

Performance-based neurocognitive impairment
in survivors of adult PBT has been estimated to be as
low as 32% for global impairment that occurs across
many cognitive domains or as high as 93% for test-
specific impairment (Dwan, Ownsworth, Chambers,
Walker, & Shum, 2015). Tumor grade, location, and
treatment have influenced these results (Dwan et
al., 2015). Domains of cognitive function most com-
monly affected are of memory and executive control
function (Dwan et al., 2015). The resulting deficits
are recognized as a cause of disability, including the
inability to return to work or participate in social
activities, and pose long-term changes in daily lives
(Allen & Loughan, 2018).

Self-reported cognitive complaints are often the
firstindicator of change in function or well-being (Ganz
et al., 2013; Pranckeviciene, Deltuva, Tamasauskas, &
Bunevicius, 2017). Although cognitive complaints
have been more commonly reported during treat-
ment or shortly after treatment completion (Savard
& Ganz, 2016), Hendrix et al. (2017) found that
patients newly diagnosed with brain tumors reported
having problems with memory and language skills.
Patient-reported cognitive concerns have been asso-
ciated with shorter survival, worse functional status,
and tumor progression (Pranckeviciene et al., 2017).

JANUARY 2020, VOL. 47, NO. 1 ONCOLOGY NURSING FORUM E1



Downloaded on 05-13-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

In addition, patient-reported cognitive complaints
in survivors of PBT are associated with greater psy-
chological distress (Pranckeviciene et al., 2017) and
warrant further assessment, as well as monitoring
over time.

Hendrix et al. (2017) recommend routine clini-
cal inquiry of patient-reported cognitive concerns
because impairments in cognitive function may be
subtle. They did not find an association between
patient-reported and neurocognitive function in
adults newly diagnosed with PBT with good physical
functioning prior to surgery. Likewise, discrepancies
between patient-reported and neurocognitive tests
have been observed across several cancer populations
(Gondi et al., 2013; Savard & Ganz, 2016). Potential
explanations include instrument psychometric issues
(Hutchinson, Hosking, Kichenadasse, Mattiske, &
Wilson, 2012; Meyers, 2013), variability in testing
cut point scores used in defining cognitive impair-
ment (Jones et al., 2011), type and staging of cancer
(Dwan et al., 2015), type of cancer treatments (Gondi
et al., 2013; Wefel, Kayl, & Meyers, 2004), and effects
from aging or existing comorbidities (Ahles et al.,
2010; Mandelblatt et al., 2013). Symptoms such as
depression and fatigue also factor into the discrep-
ancy because symptomatic patients may over-report
cognitive complaints (Ganz et al., 2013; Ownsworth,
Dwan, Chambers, Walker, & Shum, 2014). Lastly,
Raffa (2010) suggests that the discrepancy reflects
conscious and unconscious compensation that the
patient may use to maintain function.

Although the discrepancy between neurocogni-
tive and patient-reported cognitive function has been
identified (Ahles et al., 2010; Ownsworth et al., 2014),
there has been no systematic approach to exploring
factors that may contribute to the issue in survivors
with adult PBT. The current authors used the theory
of unpleasant symptoms (TOUS) to provide a frame-
work for exploring the patient’s symptom experience
throughout the illness trajectory (Lenz, Suppe, Gift,
Pugh, & Milligan, 1995). Three major concepts frame
the TOUS model: symptoms, influencing factors, and
performance consequences that affect patient and
family lives. Symptom manifestation is guided by
physiological, psychological, and situational factors,
which can serve as points for intervention to prevent
or mitigate symptom development. Using TOUS to
systematically examine the association between per-
formance-based neurocognitive and patient-reported
measures of cognitive function, the authors could
explore factors that may contribute to congruence or
discrepancy in survivors of adult PBT.
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Methods

The aims of this study were to (a) examine the asso-
ciation between performance-based neurocognitive
and patient-reported measures of cognitive function
in survivors of adult PBT, and (b) explore factors that
contribute to the discrepancy between neurocogni-
tive function and patient-reported change in cognitive
function since diagnosis.

Sample and Setting

Participants were recruited from the Preston Robert
Tisch Brain Tumor Center at Duke University in
Durham and the Lineberger Cancer Center in Chapel
Hill, both in North Carolina, during a nine-month
timeframe. Eligibility required that participants had
completed PBT treatment (surgery, radiation therapy,
and/or chemotherapy) one year prior to enrollment,
were medically stable at the time of study participa-
tion, had no history of psychiatric diagnoses (including
depression, alcohol, or substance abuse), had no history
of comorbid neurologic diagnoses (except medically
stable seizure disorder), and were not taking psycho-
active medications. Of the 1,326 patients screened for
study participation through scheduled clinic appoint-
ments at both cancer centers, 302 met eligibility criteria
and were recruited through opt-in letters or in-clinic
referrals. Of these, 62 indicated interest in participat-
ing. Twenty-two responders elected not to participate
because of scheduling conflicts (n = 12) or presence of
worsening neurologic symptoms and clinical instability
(n = 10). This study had a final cohort of 40 communi-
ty-dwelling participants.

Procedures, Measures, and Variables

The study received approval from both academic
medical centers’ institutional review boards. All par-
ticipants provided informed consent in accordance
with institutional review board protocols. After con-
firming eligibility, participants performed a screening
Mini-Mental State Examination (MMSE) to assess
cognitive capacity to participate in the study. A score
of 24 or greater was required for participation; lower
scores suggest presence of cognitive disorders, such
as mild dementia (Folstein, Folstein, & McHugh,
1975). Thereafter, informed consent was obtained.
Participants completed demographic and health
information surveys, symptom questionnaires, and a
standardized set of performance-based neurocogni-
tive tests. The entire protocol took about 85 minutes
to complete and included two five-minute breaks.
All procedures for administering the standardized
neurocognitive tests were performed by trained
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personnel and supervised by a board-certified neu-
ropsychologist. The standardized neurocognitive
assessment included the Trail Making Tests Part A
and B (Trails A and B), the Hopkins Verbal Learning
Test-Revised (HVLT-R), and the Multilingual Aphasia
Examination-Controlled Oral Word Association Test
(COWA). Designed by Meyers and Brown (2006) to
reduce burden and fatigue in patients with cancer
while obtaining meaningful data to determine cog-
nitive function, this neurocognitive assessment has
been used in adults with primary brain tumors (Hahn
etal.,, 2009)

Trail Making Tests Part A and B: Trails A and B
measure attention, sequencing, and mental flexi-
bility during motor control and visual search tasks
(Partington & Leiter, 1949). Individuals sequentially
connect 25 numbers in Trail A and alternating sequen-
tial numbers and letters in Trail B; both are time-based
tests. Trails A and B exhibit strong test-retest reliabil-
ity (r = 0.95) and internal consistency (Chronbach
alpha = 0.96) in determining attention and executive
function impairments (Lezak, Howieson, & Loring,
2004), as well as discriminating between those with
cognitive impairment and healthy controls (p = 0.032
and 0.02, respectively) (Matuoka, Kurita, Nordly,
Sjogren, & de Mattos-Pimenta, 2019). Both tests
moderately correlate with each other (r = 0.49), sug-
gesting slightly different visual search and cognitive
set-shifting functions (Lezak et al., 2004).

Hopkins Verbal Learning Test-Revised: The
HVLT-R measures three components of memory: new
learning (immediate recall), short- and long-term
memory (delayed recall), and word recognition (rec-
ognition discrimination index) (Shapiro, Benedict,
Schretlen, & Brandt, 1999). Examiners read 12 words
to participants for their immediate recall during
three successive trials. Following a brief delay, the
examiner reads 24 semantically related words for
participant recognition of the original words. After
a 25-minute delay, the participant freely recalls the
original 12 words. HVLT-R demonstrates moderate
test-retest reliability (r = 0.74), internal consistency
(Chronbach alpha = 0.74) (Mitrushina, Boone, Razani,
& D’Elia, 2005), and good convergent validity with
the Brief Visuospatial Memory Test-Revised in those
with non-lateralized brain injuries (r = 0.8) (Benedict,
Schretlen, Groninger, Dobraski, & Shpritz, 1996).

Multilingual Aphasia Examination-Controlled Oral
Word Association Test: COWA assesses verbal flu-
ency by asking the participant to say as many words as
possible during 60 seconds that begin with a specific
letter of the alphabet (Benton, Varney, & Hamsher,
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1978). COWA has moderate test-retest reliability (r =
0.74), strong internal consistency (Chronbach alpha =
0.83) (Ruff, Light, Parker, & Levin, 1996), and moder-
ate convergent validity with functional reading tasks
for those diagnosed with Alzheimer disease (r = 0.4)
(Lowenstein et al., 1992).

Patient-reported cognitive function was measured
by the Everyday Cognitive Scale (ECog) (Farias et
al., 2008). The ECog is a 39-item questionnaire with
six subscales to compare participants’ perception of
current cognitive ability during everyday activities
to their ability prior to diagnosis. Using a four-point
rating, the individual indicates the change in func-
tion by 1 (no change or better), 2 (a little worse), 3
(consistently worse), or 4 (much worse). ECog has
good internal consistency (Cronbach alpha = 0.8),
test-retest reliability (0.82 during a 29-day period),
moderate convergent validity with a shared variance
of 53% between ECog and MMSE (p < 0.0001), and
sensitivity of 0.93 and 0.67 for discriminating demen-
tia or mild cognitive impairment, respectively, from
healthy controls (Farias et al., 2008).

Symptom assessment and functional abilities were
measured using four instruments. The Functional
Assessment of Cancer Therapy-Brain Tumor
(FACT-BT) assesses well-being across domains of
physical, social and family, emotional, and function,
as well as cancer-specific concerns, with higher scores
indicating greater well-being (Weitzner et al., 1995).
FACT-BT has modest convergent validity (r = 0.47)
with the Ferrans and Powers Quality of Life Index-
Cancer (Weiztner et al., 1995). The current sample
had a mean score of 139.6 (SD = 23, range = 85-183).

The MD Anderson Symptom Inventory-Brain
Tumor (MDASI-BT) assesses severity and interfer-
ence of six symptom domains (affective, generalized,
constitutional, cognitive, gastrointestinal, and focal
neurologic), with higher scores indicating greater
daily symptom presence or life interference
(Armstrong, Cohen, Eriksen, & Cleeland, 2005).
MDASI-BT has high internal consistency (Cronbach
alpha = 0.91) (Armstrong et al., 2006), test-retest
reliability (r = 0.8) (Armstrong et al., 2005), and sen-
sitivity to performance status, tumor recurrence, and
mean symptom interference (p < 0.001, p < 0.01, and
p < 0.001, respectively) (Armstrong et al., 2006). The
current sample had a mean score of 1.25 (SD = 1.2,
range = 0-5.7) for severity and 1.35 (SD = 1.9, range =
0-8.7) for interference.

The Older Adults Resource Services Activities of
Daily Living Scale (OARS) elicits participants’ percep-
tion of their ability to perform activities of everyday
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life, with higher scores indicating better function
(Fillenbaum, 1978). OARS has moderate convergent
validity with the Katz Activities of Daily Living Scale
in community-dwelling older adults (r = 0.33, p < 0.05)
(Rueben, Valle, Hays, & Siu, 1995). The current sample
had a mean score of 27.1 (SD = 1.5, range = 23-28) for
total, 13.9 (SD = 0.5, range = 12-14) for physical, and
13.2 (SD = 1.2, range = 11-14) for instrumental.

The Center for Epidemiological Studies
Depression Scale-Revised (CESD-R) assesses pres-
ence of depressive symptoms by scores of 16 or
greater (Burnam, Wells, Leake, & Landsverk, 1988;

TABLE 1. Sample Characteristics (N = 40)

Characteristic X SD Range
Time since diagnosis (years)

All grades 8.4 6 1.3-25
Grade 2 5.1 2.4 2-7.4
Grade 3 10.9 7 2.4-25
Grade 4 3.9 4.1 1.3-11.8
Characteristic n
Gender

Female 22
Male 18
Race

Caucasian 37
African American 3
Education

High school 6
Technical/associate degree 12
Bachelor's degree 22
Tumor WHO grade

2 5

3 25

4 10
Tumor location

Frontal lobe 19
Temporal lobe 10
Other 11
Treatment

Surgery/chemotherapy/radiation therapy 30
Radiation therapy/chemotherapy 4
Surgery/chemotherapy 3
Chemotherapy only 2
Surgery/radiation therapy 1

WHO—World Health Organization
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Radloff, 1977). The CESD-R demonstrates high inter-
nal consistency (Cronbach alpha = 0.9) (Burnam et
al.,, 1988) and moderate convergent validity with
Hamilton’s Rating Scale and the Raskin Rating Scale
in adults with depression (r = 0.44 and r = 0.54, respec-
tively) (Radloff, 1977). The current sample had a mean
score of 10.4 (SD = 8.4, range = 0-39).

Power Analysis

Type 1 error was restricted to 5%, test-wise, in two-
sided tests for the power analysis. A sample size of
40 was determined to be sufficient to detect a mini-
mum correlation of 0.41 between neurocognitive and
patient-reported cognitive measures.

Data Analyses

To examine the congruence between performance-based
neurocognitive and patient-reported cognitive measures,
transformation of performance-based neurocognitive
scores to standardized z scores using measure-specific
age and education norms was required. The z scores
were used to derive the Clinical Trials Battery (CTB)
composite score (Johnson, Sawyer, Meyers, O’Neill,
& Wefel, 2012). The authors defined normal neuro-
cognitive function by composite scores greater than
-1.3 SD, mild to moderate cognitive impairment as
scores ranging from -1.3 to -3 SD, and severe cogni-
tive impairment as scores of -3 or lower (Lezak et
al., 2004). A total ECog score of 2 was used for the
cut point to determine cognitive function; those with
scores greater than 2 reported impairments in their
cognitive ability. This cut point was chosen because
the current sample’s ECog scores were a mean of 1.87
(SD = 0.64), a median of 1.85, and a mode of 2. Setting
cut points permitted additional investigation for
discrepancies between neurocognitive and patient-
reported scores through visual inspection. Descriptive
statistics were used to explore relationships between
patient-reported and neurocognitive function
(Pearson correlations, t tests). Participant charac-
teristics, including demographic and cancer-related
variables, were explored to explain any differences in
neurocognitive and patient-reported cognitive func-
tion (t tests, Kruskal-Wallis tests, chi-square tests).

Results

Demographics

The study sample consisted of 22 women and 18 men,
predominately Caucasian, ranging in age from 30 to
64 years (X = 50.1, SD = 9.7). All study participants had
at least a high school education. The frontal (n = 19)
and temporal lobes (n = 10) were the most common
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sites of tumor origin, and most of the participants
were diagnosed with malignant brain tumors (n = 35).
Hemispheric location was evenly split at 20 for each
side. No participant had multiple tumor locations or
a bi-hemispheric lesion. Time from original diagno-
sis until study ranged from 1.3 to 25 years (median =
6.7 years), with most having survived longer than five
years (see Table 1).

Participants reported some impact of PBT-specific
symptoms on their quality of life, including mild
symptom severity, mild daily interference, and few
symptoms of depression. Participants reported having
good functional abilities and required little assistance
with activities of daily living.

Coghnitive Function

Scatterplots were used to examine the congruence of
scores of neurocognitive performance (x axis) with
patient-reported cognitive function (y axis). Table
2 contains performance-based neurocognitive and
patient-reported cognitive function scores.

Performance-Based Neurocognitive Function

There was a wide range of CTB composite scores
(-8.1 to 0.8). Ten participant scores indicated global
cognitive impairment from mild to severe. The most
commonly impaired domains were executive function
(Trails B, n =19) or memory (HVLT-R Delayed Recall,
n = 17); 15 participants had impaired performances in
both domains (delayed and recognition). Age, edu-
cation, time since diagnosis, tumor characteristics,
self-reported physical function, and depressive symp-
toms were not associated with performance scores for
memory, attention, or CTB composite.

Patient-Reported Cognitive Function

Global patient-reported cognitive function for the
40 participants ranged from 1 to 3.29. Twenty-three
reported no or little change in cognitive function
since diagnosis (ECog scores less than 2), whereas 17
reported mild to severe changes in cognitive function
since diagnosis (ECog scores between 2 [mild] and 4
[severe]). The domains most commonly reported as

TABLE 2. Neurocognitive and Patient-Reported Cognitive Function Scores (N = 40)

Domain Test Range X SD Freq (%) Impaired?®

Neurocoghnitive performance scores®

CTB composite HVLT-R, Trails, COWA -8.10t00.8 -1.17 1.62 10 (25)

Memory and learning HVLT-R Total Inmediate Recall -4.63101.29 -0.98 1.48 15(37.5)
Memory and learning HVLT-R Delayed Recall -4.9510 1.07 -1.19 1.59 17 (42.5)
Memory and learning HVLT-R Recognition -5.07t00.8 -0.97 1.71 13(32.5)
Processing speed Trail A -15.43100.85 -1.67 2.77 12 (30)

Executive function Trail B -16.38t0 1.61 -2.17 3.47 19 (47.5)
Language COWA -3.19t02.48 -0.48 1.22 9(22.5)
Patient-reported cognitive function scores®

Global ECog Total 1t03.29 1.87 0.64 17(42.5)
Attention ECog Attention 1to4 2.32 1.05 24 (60)

Memory ECog Memory 1to4 2.28 0.86 23(57.5)
Language ECog Language 1t03.5 1.93 0.71 18 (45)

Organizing ECog Organizing 1to4 1.75 0.86 13(32.5)
Planning ECog Planning 1t03.2 1.49 0.61 7(17.5)
Visuo-spatial ECog Visuo-spatial 1t03.29 1.44 0.58 6(15)

2lmpaired neuropsychological tests are - 1.3 SD below norm data; ECog scores of 2 or greater

®Neurocognitive-impaired participants are located in plotted groups C and D.

¢Self-reported impaired participants are located in plotted groups B and D.

CTB—Clinical Trials Battery; COWA—Controlled Oral Word Association Test; ECog—Everyday Cognitive Scale; Freq—frequency; HVLT-R—Hopkins Verbal
Learning Test-Revised; Trail—Trail Making Test Part A or B

Note. COWA assesses verbal fluency and has an unlimited scoring range, with higher scores indicating greater verbal fluency skills; ECog is a 39-item
questionnaire that compares participants’ perceptions of current cognitive ability during everyday activities, with item scores ranging from 1 (no
change or better) to 4 (much worse); HVLT-R measures three components of memory, with total immediate recall ranging from 0 to 36, delayed recall
ranging from 0 to 12, and recognition ranging from -1 to 1, with higher scores indicating better verbal memory; and Trails A and B measure attention,
sequencing, and mental flexibility during motor control and visual search tasks, with faster times indicating better attention and cognitive flexibility.
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changed were attention (n = 24), memory (n = 23),
or language (n = 18). Nineteen participants reported
changes in both attention and memory abilities.

Those with longer survival times since diagnosis
were more likely to report greater difficulty perform-
ing tasks that require planning (p < 0.05). Individuals
with right hemispheric lesions were more likely to
report worsening cognitive function in all domains
(p < 0.05). Those who reported more cancer-related
symptoms or depressive symptoms indicated experi-
encing greater change in global, attention, memory,
language, planning, and organizing domains of cog-
nitive function (p < 0.05). Age, education, and other
tumor characteristics were not associated with
patient-reported cognitive function.

Congruence of Neurocoghnitive and Patient-Reported
Coghnitive Function by Participant Scores

Figure 1 illustrates participants’ scores for neurocog-
nitive versus patient-reported cognitive function.
The scatterplot is depicted in groups to illustrate

FIGURE 1. Congruence of Neurocognitive and
Patient-Reported Cognitive Function Scores
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ECog—Everyday Cognitive Scale

Note. Group A indicates normal performance and self-report, con-
gruent; group B indicates normal performance but report change in
cognitive function, incongruent; group C indicates poor performance but
report normal cognitive function, incongruent; and group D indicates
poor performance and report change in cognitive function, congruent.
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neurocognitive and patient-reported cognitive func-
tion by normal or impaired scores. Groups A and B
contain 30 participants with normal neurocogni-
tive performance scores; groups C and D contain 10
participants with impaired neurocognitive perfor-
mance scores. Those reporting little or no change
in patient-reported cognitive function are in groups
A and G, and those reporting substantial change in
cognitive function are in groups B and D. The scat-
terplot demonstrates two congruent groups where
neurocognitive and patient-reported measures agree
(groups A and D, n = 21), and two incongruent groups
where neurocognitive and patient-reported measures
disagree (groups B and C, n =19).

Congruent Groups

The 17 participants in Group A had congruent normal
cognitive function scores—normal performance-based
neurocognitive scores and little or no change in
patient-reported cognitive function. Of these 17 partic-
ipants, 4 had normal scores on all six neurocognitive
tests. Participants in group A were mostly women
(n =10) and had the shortest time interval since diag-
nosis. Their tumors were located predominately in the
frontal or temporal lobes (n = 14). These individuals
reported significantly better quality of life than other
groups (p < 0.05), fewer tumor-related symptoms, sig-
nificantly fewer depressive symptoms (p < 0.05), and
little need for physical assistance with activities of daily
living (see Table 3).

The other congruent group, group D, had four
participants with impaired cognitive function by
performance-based and patient-reported measures.
All were men with tumor location in the parietal
and occipital lobes only. They tended to be older
with longer time since diagnosis compared to other
groups. These participants reported diminished qual-
ity of life, more tumor-related symptoms, and needing
significantly more assistance with activities of daily
living as compared to other groups (p < 0.05).

Incongruent Groups

There were 13 participants in group B, and all had
normal performance-based neurocognitive function
but patient-reported change of worsened cognitive
function. Like group A, these were mostly women
(n = 10) with tumors located predominately in the
frontal or temporal lobes (n = 11). They reported
impaired quality of life, more tumor-related symp-
toms, and significantly more depressive symptoms
(p < 0.05) (five participants had CESD-R scores of
16 or greater).
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There were six participants in group C who had
incongruent scores with impaired neurocognitive
performance but patient report of little or no change
in cognitive function. These were predominately men
(n = 4) with tumor location primarily in the frontal
or temporal areas (n = 4). They reported less impact
of symptoms on their quality of life and less need
for assistance in daily activities than participants in
groups B and D.

Discussion

This study illustrates the association between per-
formance-based neurocognitive and patient-reported
cognitive measures and its contributing factors in
adults with PBT. A discrepancy between measures of
cognitive function was observed in about half of the
sample. This discrepancy is concordant with reports

of cognitive functioning in adults newly diagnosed
with PBT (Hendrix et al., 2017; Pranckeviciene et
al., 2017). Likewise, discrepancies between patient-
reported cognitive complaints and neurocognitive
testing have also been observed in breast cancer
survivors (Ahles et al., 2010; Ganz et al., 2013). The
greatest discordance for these PBT survivors were
found in the domains of attention and memory. This
is similar to the discrepancy observed in breast cancer
survivors (Ganz et al., 2013) and lung cancer survi-
vors who had received prophylactic radiation therapy
(Gondi et al., 2013).

The analysis of plotting patient-reported (ECog
scores) versus neurocognitive (CTB z scores) allowed
for the recognition of the patterns of congruent
(agreement between neurocognitive and patient-
reported assessment) and incongruent (disagreement

TABLE 3. Subject and Tumor-Related Characteristics by Congruence Group (N = 40)

Variable X SD X SD X SD X SD
Age (years) 50.3 9.7 46.1 9.7 53.5 8.7 57.5 6.5
Education (years) 15.3 2 14.6 1.8 14.7 2.1 16.5 1
Time since diagnosis (months) 82.7 75.3 98.6 70.5 119.8 96.3 160.3 104
CESD-R 6.4 5.7 15.5 10.7 10.5 6.3 10.3 4.4
FACT-BT* 152.4 18.6 128.2 20.5 136.8 29.1 126.8 14.5
MDASI-BT severity 0.8 0.6 1.5 1 1.8 2 1.7 1.8
MDASI-BT interference 0.6 0.6 1.5 1.5 1.3 1.5 1.1 4.5
OARS total 27.4 1.4 26.8 1.5 27.3 1 26 2.3
OARS physical* 13.9 0.5 13.9 0.3 14 0 13.3 1
OARS instrumental 13.5 1 12.9 1.3 13.3 1 12.8 1.5

Group A (n=17) Group B(n=13) Group C (n=6)

GroupD(n=4)

Variable

Male gender*

Frontal lobe tumor
Temporal lobe tumor
Othertumor location
Score of 16 or greater®

N W o1l © N S

*p < 0.05 difference across groups
2Based on the CESD-R

n n n
3 4 4
7 3 i
4 1 -
2 3 4
5 1 1

CESD-R—Center for Epidemiological Studies Depression Scale-Revised; FACT-BT—Functional Assessment of Cancer
Therapy-Brain Tumor; MDASI-BT—MD Anderson Symptom Inventory-Brain Tumor; OARS—OIder Adults Resource Services

Activities of Daily Living Scale

Note. Group A indicates normal performance and self-report, congruent; group B indicates normal performance but report
change in cognitive function, incongruent; group C indicates poor performance but report normal cognitive function, incon-
gruent; and group D indicates poor performance and report change in cognitive function, congruent.

Note. The CESD-R assesses presence of depressive symptoms by scores of 16 or greater; the FACT-BT assesses physical,
social, and family relationships and emotional and functional domains of well-being, with higher scores (range = 0-132)
indicating greater well-being; the MDASI-BT assesses severity (range = 0-220) and interference (range = 0-60) of six
symptom domains, with higher scores indicating greater daily symptom presence or life interference; and OARS elicits
participants’ perception of their ability to perform activities of everyday life, with higher scores for physical (range = 0-14),
instrumental (range = 0-14), and total (range = 0-28) indicating better function.
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between neurocognitive and patient-reported assess-
ment) scores. A key advantage of this technique is the
observation of two groups with congruent (groups
A and D) or incongruent (groups B and C) scores.
Most of the current sample (groups A and B) had
performance-based neurocognitive scores within
normal parameters, indicating no impairment in
cognitive performance. Individuals in group B
indicated their awareness of change in cognitive
function, although neurocognitive testing could
not detect significant impairments. This group
warrants attention to prevent and mitigate cog-
nitive concerns. The smaller cohorts of groups
C and D often get overlooked and warrant addi-
tional exploration to understand their functional
experiences and the caregiver burden imposed by
their documented cognitive limitations. Although
both groups C and D demonstrated performance-
based neurocognitive impairment, group D reported
awareness of their change in cognitive function and
impact on their quality of life in contrast to group C,
who reported little of no change in cognitive function.
Although participants in group C were diagnosed with
frontal or temporal tumors, potentially contributing
to their reduced awareness, they also warrant atten-
tion because further decline may occur at any time,
with serious implications to patient functionality and
caregiver burden.

The TOUS framework informed the authors’
exploration using the four-quadrant plotting tech-
nique for physiologic, psychological, and situational
factors that may contribute to congruence or incon-
gruence between neurocognitive and patient-reported
cognitive responses. The current study documents
discrepancies between cognitive performance and
patient-reported cognitive function in 19 of 40 sur-
vivors of PBT who had undergone cancer treatment
with chemotherapy or radiation therapy. The current
sample reflects a diversity of ages ranging from 31 to
64 years, with only six being older than age 60 years.
This may explain why the current findings did not
substantiate an association between age and cognitive
function, as previously reported in survivors of PBT
(Gehring, Aaronson, Gundy, Taphoorn, & Sitskoorn,
2011; Zucchella, Bartolo, Di Lorenzo, Villani, & Pace,
2013). Several studies have noted an association
between time elapsed since diagnosis and neurocog-
nitive impairment in survivors of PBT (Correa et al.,
2008; Klein, 2012; Moretti et al., 2005; Scheibel et al.,
2007); however, the current authors did not observe
this in the study. This may be related to the sample
having a wide range of time elapsed since diagnosis
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m Cognitive impairment in adults with cancer, particularly in those
with primary brain tumors, can be a distressing and persistent
symptom.

m Survivors often report cognitive concerns when signs of cognitive
impairment may not be apparent to clinicians and warrant further
investigation.

m Performance-based neurocognitive testing should be consid-
ered at time of diagnosis and intermittently through the cancer
trajectory to track changes in cognitive function over time and
offer potential interventions that may prevent or reduce cognitive
impairment.

(as many as 25 years) and the fact that all were other-
wise healthy, community-dwelling adults.

In addition, those with congruent cognitive
responses tended to report fewer cognitive com-
plaints (fewer symptoms and less symptom severity).
In contrast, participants with incongruent cognitive
responses tended to report greater symptom sever-
ity, greater impact on quality of life, and the presence
of depressive symptoms. Similarly, Ownsworth et al.
(2014) observed that adults with PBT who reported
depressive symptoms also reported greater symptom
impact on emotional well-being. It should be noted
that 22% of the current sample reported depressive
symptoms on the CESD-R during the time of study
participation, which can confound cognitive function.

Limitations

The cross-sectional study design limits the general-
izability of the findings, and the lack of longitudinal
data prevents describing how a given participant’s
reported cognitive function and neurocognitive
trajectory may change over time. Although several
criteria were used to control factors that might influ-
ence cognitive function and to ensure a healthy
community-dwelling cohort of participants, these
exclusions limit generalizability. In addition, the
sample is heterogeneous in regard to tumor grade,
location, and treatment. Because of this diversity and
the sample size, the authors were unable to control
for or explore the effect of tumor location, grade,
recurrence, and treatments on cognitive function
(Davidson, Gao, Mason, Winocur, & Anderson, 2008;
Hodgson, Hutchinson, Wilson, & Nettelbeck, 2013;
Mandelblatt et al., 2013; Nokia, Anderson, & Shors,
2012; Robertson, 2014). The authors did not find any
significant effect of these factors on neurocognitive
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testing scores. This is similar to findings of Hendrix
et al. (2017) who did not find an association with type
of tumor and cognitive function; however, tumor
volume and location were contributing factors for
worsening cognitive function. Likewise, other reports
also found tumor location or type (Hahn et al., 2009;
Johnson et al., 2012; Satoer et al., 2012; Zucchella et al.,
2013), or treatment modalities (Moretti et al., 2005;
Zucchella et al., 2013) were associated with impaired
cognitive function in PBT survivors. Other explana-
tions for these differences may relate to the different
neurocognitive tests used to determine cognitive per-
formance, lack of sensitivity by neurocognitive tests
to determine mild cognitive impairments, or the cut
points used to define impairment (Caine, Mehta,
Laack, & Gondi, 2012; Jones et al., 2011; Mandelblatt
et al., 2013). Lastly, despite organizational recommen-
dations, cognitive function measures have not been
routinely implemented as a standard of practice for
adults newly diagnosed with cancer to determine
baseline cognitive function and monitor change over
time (Wefel, Vardy, Ahles, & Schagen, 2011).

Implications for Nursing
A patient-reported change in cognitive function is
a distressing symptom for adult survivors of PBT
(Allen & Loughan, 2018), and patient-reported cog-
nitive symptoms often precede performance-based
neurocognitive decline (Ganz et al., 2013). A change
in patient-reported cognitive function should prompt
a thorough neurocognitive assessment; likewise, a
lack of awareness of cognitive function change also
warrants additional assessment to mitigate further
decline and promote functional capabilities. The
simultaneous assessment of patient-reported and
neurocognitive function provides a framework for
understanding factors that contribute to cognitive
trajectory of PBT survivors. Although simultaneous
assessment of performance-based neurocognitive
and patient-reported cognitive function in the cur-
rent study was performed at only one time point,
longitudinal assessments could aid in the identifi-
cation of those at risk for cognitive problems and
prompt implementation of targeted interventions to
mitigate or prevent cognitive decline. Interventions
may include, but are not limited to, cognitive train-
ing programs, cognitive rehabilitation programs, and
exercise as tailored to patient needs (Loughan, Allen,
Von Ah, & Braun, 2018).

Lastly, longitudinal changes in cognitive function via
neurocognitive performance and/or patient-reported
cognitive function should be monitored. The authors’
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scatterplot technique can be used to monitor change
over time and may provide a means to identify
those at risk for cognitive decline. Additional study
using these techniques to explore use over time is
warranted.

Conclusion

Cognitive impairment in adults with cancer, and par-
ticularly those with PBT, can be a distressing and per-
sistent symptom. This study illustrates a discrepancy
in patient-reported and performance-based cognitive
function in survivors of adult PBT. Contributing fac-
tors include the impact of PBT-associated symptoms
on quality of life and the presence of depressive symp-
toms. As patient-reported cognitive concerns may be
precursors for performance-based cognitive decline,
clinicians should routinely assess cognitive concerns
throughout their patient’s illness trajectory. When
concerns are voiced, additional assessment should be
performed and monitored over time with appropri-
ate evidence-based cognitive interventions offered to
mitigate or prevent cognitive decline.
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