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Abstract
Routine cognitive assessment for adults with brain cancers is seldom completed but vital for guiding daily living, 
maintaining quality of life, or supporting patients and families. This study aims to identify cognitive assessments 
which are pragmatic and acceptable for use in clinical settings. MEDLINE, EMBASE, PsycINFO, CINAHL, and Cochrane 
were searched to identify studies published in English between 1990 and 2021. Publications were independently 
screened by two coders and included if they: (1) were peer-reviewed; (2) reported original data relating to adult 
primary brain tumor or brain metastases; (3) used objective or subjective assessments; (4) reported assessment 
acceptability or feasibility. The Psychometric And Pragmatic Evidence Rating Scale was used. Consent, assessment 
commencement and completion, and study completion were extracted along with author-reported acceptability and 
feasibility data. PROSPERO Registration: CRD42021234794. Across 27 studies, 21 cognitive assessments had been 
assessed for feasibility and acceptability; 15 were objective assessments. Acceptability data were limited and heter-
ogeneous, particularly consent (not reported in 23 studies), assessment commencement (not reported in 19 studies), 
and assessment completion (not reported in 21 studies). Reasons for non-completion could be grouped into patient-
factors, assessment-factors, clinician-factors, and system-factors. The three cognitive assessments with the most 
acceptability and feasibility data reported were the MMSE, MoCA, and NIHTB-CB. Further acceptability and feasibility 
data are needed including consent, commencement and completion rates. Cost, length, time, and assessor burden 
are needed for the MMSE, MoCA, and NIHTB-CB, along with potentially new computerized assessments suited for 
busy clinical settings.
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Rationale

Brain cancer is life threatening and debilitative.1 Primary brain 
cancers have no lifestyle risk factors, low survival rates, and high 

incidence of chronic disability among survivors.2,3 Primary brain 
cancers account for 2% of all cancer diagnoses internationally. 
The incidence of brain metastases from other primary cancers is 
estimated to be 9–17%.4,5 Similar to primary brain cancers, brain 
metastases are characterized by low survival and disability.5
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(Intervention and Comparison), acceptability and feasibility 
(Outcome). The population was refined to adult (≥18 years) 
brain tumors and brain populations during the screening 
phase. Figure 1 outlines the MEDLINE database search. The 
complete search strategy is in Supplementary File 1.

Eligibility

Publications were screened by two independent coders 
and included if they: (1) were original peer-reviewed; (2) 
reported original data from a sample of adults (≥18 years 
in age) with a confirmed primary brain tumor or brain 
metastases; (3) used objective or subjective cognitive as-
sessments; (4) reported assessment acceptability or fea-
sibility. Discrepancies between reviewers were discussed 
with a third reviewer. Covidence software and Endnote 
X9/20 facilitated record management and screening.

Study Selection

Data extraction process.

Data were independently extracted from publications by 
two authors (MC and EF), with any disagreements resolved 
through discussion. The following information was extracted:

	 (1)	 Study characteristics: author(s); title; year; 
country; study aims; assessment of interest; sample 
size; sample histology and type of brain cancer; sex 
or gender; age; Cultural and Linguistical Diversity; and 
whether the study expressly aimed to assess accept-
ability or feasibility. Any association between sample 
characteristics and assessment performance or ac-
ceptability was also recorded.

	 (2)	 Assessment(s): objective (neuropsychological) 
tests or subjective assessment of perceived impair-
ment using self-report questionnaires or interviews; 
domains; tests/subtests; administrator; delivery (com-
puter/paper/oral and remote); completion time.

Cognitive Impairment in Primary Brain Cancer 
and Metastases

Cancer-related cognitive impairment is reported in up to 
75% of all cancer patients at some point during treatment, 
and may persist in up to 35% of patients in the years fol-
lowing treatment.6,7 Cognitive impairment is estimated 
to affect 80% of primary brain cancer patients and 90% of 
patients with brain metastases at diagnosis.8–14 Cognitive 
concerns can be exacerbated by surgical, radiation or che-
motherapy treatment and can result in complications such 
as seizures, fatigue, or mood changes.15–17 People with pri-
mary brain cancer or brain metastases can experience im-
pairment in attention, working memory, and information 
processing speed.15,16

For people with low-grade brain tumors, mild cognitive 
impairment can impact daily living, affecting their ability 
to work, to live independently and to fully engage in re-
lationships and leisure.18,19 People with high-grade brain 
cancers or metastases can experience rapid cognitive de-
cline which hinders decision-making about care and treat-
ment, can necessitate intensive support from informal 
caregivers, and reduce physical health, emotional health 
and quality of life.20–24

Measuring Cognitive Impairment

Routine cognitive assessment with any brain cancer pa-
tient, regardless of stage, provides opportunities for cog-
nitive interventions and supportive care referrals.15,19,25,26 
Accordingly, there has been interest in cognitive assess-
ments,13 using either objective (neuropsychological) 
tests or subjective assessment of perceived impairment 
using self-report questionnaires or interviews.27 The gold-
standard for cognitive assessment (not specific to cancer) 
is a neuropsychologist-administered neuropsychological 
battery defined as “two or more tests that are related by 
an assessment method…, for a neuropsychological inter-
pretation”.28 The test evaluates memory, attention, concen-
tration, language, information processing speed, spatial 
ability, and psychomotor ability.13,29–32

Delivering gold-standard neuropsychological testing 
can be costly, requiring lengthy time commitments and 
clinical expertise.31 This is prohibitive in some clinical en-
vironments and can lead to selection bias toward patients 
who are less fatigued or experiencing little cognitive de-
fect.31–33 One alternative to intensive neuropsychological 
batteries is brief cognitive screens, such as the Mini-Mental 
State Examination (MMSE) and the Montreal Cognitive 
Assessment (MoCA).33 Although these screens are more 
time and cost efficient, they are not designed to be sensitive 
to the subtle clinical changes experienced by people with 
brain cancers.9,33,34 Self-report or report-by-proxy question-
naires or interviews can also report patients’ perceived cog-
nitive impairment.27,35,36 However, studies have identified 
incongruence between objective and subjective cognitive 
assessments,11,13,37,38 with inconsistencies in assessment ad-
ministration and the definition of cognitive impairment.27

Different assessment approaches have specific limita-
tions and health services wishing to select an appropriate 
assessment require clear and comprehensive guidance on 
the various tools’ attributes and outcomes. Specifically, it 

is essential that implementation issues such as feasibility 
and acceptability—including the patient perspective—are 
closely examined for all assessments including those that 
have been tested for psychometric rigor. Assessing the 
acceptability of a cognitive assessment for patients and 
carers is particularly important for people experiencing 
brain cancer, given the high levels of distress and life dis-
ruption associated with their disease and treatment.18,19,23,24

Acceptability and Feasibility of Cognitive 
Assessment

Although psychometrically sound measurement is funda-
mental to the choice of a cognitive assessment, essential 
pragmatic criteria must also be considered. These include: 
being considered valuable to healthcare professionals; im-
portant to patients; actionable; and incurring low burden 
for respondents and staff.39

Systematic reviews have identified psychometrically-tested 
cognitive assessments used in brain cancer settings40–42 and 
clinical trials.43 These reviews reported great variability in the 
assessment of cognition in brain cancer settings40,41 and con-
cluded that unsuitable use or improper administration of cog-
nitive assessments were common.43 However, there were no 
reviews exploring the pragmatic aspects of cognitive assess-
ments, especially their acceptability and feasibility for use in 
busy clinical settings with this vulnerable group.

This systematic literature review aims to:

	 (1)	 Identify subjective and objective cognitive as-
sessments for which feasibility and acceptability has 
been reported in relation to adult primary brain can-
cers and metastases, and

	 (2)	 Assess the acceptability and feasibility of these 
assessments using a pragmatic criteria and report 
consent, assessment completion, and study comple-
tion rates.

Methods

Protocol and Registration

This review follows the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
(Supplementary material),44 and is registered with the 
PROSPERO International Prospective Register of Systematic 
Reviews (CRD42021234794).

Search Strategy

MEDLINE, EMBASE, PsycINFO, CINAHL, and Cochrane 
were searched for English studies published from January 
1990 to December 2021. Search terms were iteratively de-
veloped using a PICO (Problem, Population, Intervention 
and Comparison, and Outcome) Statement.45,46 A senior li-
brarian was consulted for Boolean operators, truncation, 
and subject headings. The final search terms related to the 
following key concepts: Cognition (Problem), Brain tumors 
and brain metastases (Population), measures and screens 

http://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npac097#supplementary-data
http://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npac097#supplementary-data
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(Intervention and Comparison), acceptability and feasibility 
(Outcome). The population was refined to adult (≥18 years) 
brain tumors and brain populations during the screening 
phase. Figure 1 outlines the MEDLINE database search. The 
complete search strategy is in Supplementary File 1.

Eligibility

Publications were screened by two independent coders 
and included if they: (1) were original peer-reviewed; (2) 
reported original data from a sample of adults (≥18 years 
in age) with a confirmed primary brain tumor or brain 
metastases; (3) used objective or subjective cognitive as-
sessments; (4) reported assessment acceptability or fea-
sibility. Discrepancies between reviewers were discussed 
with a third reviewer. Covidence software and Endnote 
X9/20 facilitated record management and screening.

Study Selection

Data extraction process.

Data were independently extracted from publications by 
two authors (MC and EF), with any disagreements resolved 
through discussion. The following information was extracted:

	 (1)	 Study characteristics: author(s); title; year; 
country; study aims; assessment of interest; sample 
size; sample histology and type of brain cancer; sex 
or gender; age; Cultural and Linguistical Diversity; and 
whether the study expressly aimed to assess accept-
ability or feasibility. Any association between sample 
characteristics and assessment performance or ac-
ceptability was also recorded.

	 (2)	 Assessment(s): objective (neuropsychological) 
tests or subjective assessment of perceived impair-
ment using self-report questionnaires or interviews; 
domains; tests/subtests; administrator; delivery (com-
puter/paper/oral and remote); completion time.

	 (3)	 Consent, assessment, and study completion 
rates: Consent rates were defined as the proportion 
of eligible and approached individuals who consented 
to the study. Assessment commencement rates were 
defined as the proportion of eligible, consented par-
ticipants who started an assessment. Assessment 
completion rates were defined as the proportion of in-
dividuals who started an assessment that also finished 
the assessment. The study completion rates were the 
proportion of consenting individuals who completed 
assessments at all study timepoints.

	 (4)	 Pragmatism according to the Psychometric And 
Pragmatic Evidence Rating Scale (PAPERS)47: The prag-
matism of cognitive assessments were assessed using 
the pragmatic elements of PAPERS. This included: 
cost, language, assessor burden (ease of training), as-
sessor burden (easy to interpret), and length (number 
of items).47 Time to complete was also extracted. If suf-
ficient information was provided, the PAPERS’ 6-point 
scale (ie, poor to excellent) was used. If limited informa-
tion was provided and was insufficient to score, no 
score was given but raw data was recorded.

	 (5)	 Patient acceptability and clinical feasibility: 
Acceptability was defined as self-reported or ob-
served patient perceptions of the appropriateness of 
the assessment.48 Feasibility was defined as clinician 
perceptions of feasibility of assessment administra-
tion in clinical settings.49 Acceptability data could be 
quantitative or qualitative findings.48

Result synthesis.

A narrative synthesis was favored over meta-analysis 
given the heterogeneity of studies’ methodology and 
measurements.50 Risk of bias in individual studies was 
considered but not reported due to heterogeneity of re-
search designs.

Pragmatism was synthesized according to the PAPERS 
components.47 Study and assessment completion rates 

  

[screen*.mp. OR Neuropsychological Tests/ OR test*.mp. OR ‘‘Surveys and Questionnaires’’/ OR
measure.mp. OR battery.mp. OR assess*.mp. OR questionnaire*.mp. OR tool*.mp. OR survey.mp.] AND
[glioma.mp. OR Glioma/ OR glioblastoma.mp. OR Glioblastoma/ OR hgg.mp. OR lgg.mp. OR Brain
Neoplasms/ or ‘‘brain tumour’’.mp. OR Brain Neoplasms/ or ‘’brain metastas*’’.mp. OR brain
neoplasm*.mp.] AND [Cognition/ OR Executive Function/ OR ‘‘executive funct*’’.mp. OR Cognitive
dysfunction/ OR attention.mp. OR Attention/ OR Memory/ OR memor*.mp. OR neuropsych*.mp. OR
cognit*.mp.] AND [''treatment adherence and compliance''/ OR ''patient acceptance of health care''/ OR
patient compliance/ OR patient dropouts/ OR patient participation/ OR patient satisfaction/ OR
accept*.mp. OR adopt*.mp. OR approp*.mp. OR Feasibility Studies/OR feasib*.mp. OR fidelity.mp. OR
implement*.mp. OR cost.mp. OR ''Costs and Cost Analysis''/ OR penetrat*.mp. OR sustainab*.mp. OR
practic*.mp.] 

Figure 1  MEDLINE search strategy.
  

http://academic.oup.com/nop/article-lookup/doi/10.1093/nop/npac097#supplementary-data
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were considered as indicators of both acceptability and 
feasibility, as the reasons for non-completion could relate 
to patient acceptability of the assessment or administra-
tion logistics.48 Patient perceptions of the appropriateness 
of the assessment were considered to be indicators of pa-
tient acceptability.48 Clinician perspectives of feasibility of 
assessment administration were considered to be indica-
tors of clinical feasibility.49

Results

Study Selection

The initial search was conducted on 7 December 2021 (S1) 
with a second search conducted on 31 December 2021 (S2). 
Database searches yielded 2657 records (S1 n  =  2343, S2 
n = 314). Of these, 547 duplicate records were excluded (S1 
n = 469, S2 n = 78). The remaining 2110 records were inde-
pendently screened (MC, SM, and JT) with 1965 (S1 n = 1759, 
S2 n = 206) excluded. Of the 145 (S1 n = 115, S2 n = 30) full-text 
manuscripts screened, a total of 27 studies were included for 
data extraction (see Figure 2 for PRISMA diagram).

Study Characteristics

Study characteristics. One study was published prior 
to 2000,51 three studies between 2000 and 2009,52–54 13 
studies between 2010 and 2019,8,55–66 and ten studies were 
published in 2021 and 2022 alone.67–76 The studies were 
predominantly conducted in the United States (n  =  8)51–

53,56,66,67,69,73 and Germany (n = 4).8,58,60,64 Of the 27 studies, 
158,51–56,60,63,64,66,67,70,73,76 specified acceptability or feasibility 
in a study aim.

Sample characteristics. Sample characteristics are out-
lined in Table 1. A  range of brain cancer types were re-
ported. Sex or gender was reported in all studies except for 
one55. The terms sex and gender were used interchange-
ably, and none reported the inclusion of intersex, non-
binary, or gender-diverse participants.

Identified assessments. A total of 21 different cognitive 
assessments were reported across the 27 studies. Fifteen 
of the 16 named assessments were objective (n = 15) rather 
than subjective (n = 1) assessments. The most commonly 
used assessments were brief cognitive screens (<15 min to 
complete) such as Mini-Mental State Examination (MMSE) 
(n  =  5)51,55–57,60 and the Montreal Cognitive Assessment 
(MoCA) (n = 5).54,55,60,61,64 Other cognitive assessments in-
cluded the Addenbrooke’s Cognitive Examination (ACE-
R, and ACE-III)59,76 (n  =  2), Central Nervous System Vital 
Signs (CNS VS)65,68 (n  =  2), and NeuroCogFx (n  =  2).8,75 
Five studies used study-specific neuropsychological bat-
tery of tests,52,53,69,72,73 two of which also included either the 
MOS72 and MMSE53.

Pragmatic Characteristics of Assessments Using 
PAPERS47

Length in time (reported by nine studies). The briefest 
were the Brief Cognitive State Examination (BCSE) with 
a median completion time of 8  min (range, 4–15  min)60 
and the Frontal Assessment Battery (FAB) with a mean 
completion time of 8 min (range, 6–12 min). This was fol-
lowed by the MoCA with three studies reporting the ma-
jority completed in under 10–15 min.54,64 The two longest 
assessments were the National Institutes of Health 
Toolbox—Cognitive Battery (NIHT-CB)63 and Direct To 
Home—Teleneuropsychology (DTH-TNP),73 taking over an 
hour.

Length by number of items (reported by five 
studies). The number of items reported were: MMSE 
with 11 items,51,56 the MOS with six items,72 and the 
Fragebogen erlebter Defizite der Aufmerksamkeit 
(FEDA) and Fragebogen zur Erfassung alltäglicher 
Gedächtnisleistungen (FEAG) with a combined 56 
items.58

Assessor burden (reported by six studies). The 
training  required for administering the assessment was 
reported for the MoCA,64 the NeuroCogFX,8 Neuropsy 
Attention and Memory,74 NIHTB-CB,63 and two of the neu-
ropsychological batteries,52,53 one of which included the 
MMSE.53

Report scoring (reported by twelve studies). Scoring 
was reported for the MMSE,51,56,57 Cogstate,66 the FAB,71 
FEDA and FEAG,58 the CNS VS,65 the MoCA,64 Neuropsi at-
tention and Memory,74 NIHTB-CB,63 and the Wechsler Adult 
Intelligence Scale-Third Edition (WAIS-II),62 as well as one 
neuropsychological battery.52

Cut-off for cognitive decline (reported by twelve 
studies). A cut-off for cognitive decline was reported 
for the ACE-III,76 BCSE,60 FEDA,58 MIBIB,70 MMSE,56 
MoCA,54,55,61,64 NeuroCogFX,8 the Neuropsi Attention and 
Memory (second edition),74 and the NIHTB-CB.63

Cost (reported by two studies). Cost was reported for the 
MoCA54 and the NIHTB-CB63, both of which were reported 
to be freely available for use.

Readability (six studies). No studies reported the read-
ability of the assessment. The Flesch-Kincaid score was 
obtained and assessed in accordance to the PAPERS 
readability criteria for all assessments in the public do-
main excluding neuropsychological batteries due to their 
complexity.47 Six assessments were able to be assessed 
using a Flesch-Kincaid score. Of those, the ACE-R,59 ACE-
III,76 FEDA and FEAG,58 MMSE,51,56,57 and MoCA54,61,64 had 
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excellent readability (≤7.9), and the FAB71 had good reada-
bility (8.0–12.99).

Sample size, consent, recruitment, and comple-
tion rates. Sample size, consent rates, recruitment rates, 
assessment completion rates, and study completion rates 
are reported in Table 3.

Sample size. Sample sizes ranged from 11 to 546 partici-
pants, with a mean of 95 participants and a median of 52 
participants.

Consent rates (reported by four studies). The highest 
consent rates were for an unnamed neuropsychological 
battery (100%)52 and the MoCA alone (>90%).54 One study 
reported reasons for declining consent, which was prima-
rily not wanting to participate in a four hour neuropsycho-
logical assessment.55

Commencement rates (reported by eight studies). 
The highest proportion of consented participants starting 
the assessment were the MoCA (100%),54,64 the MIBIB 
(100%),70 and the NIHTB-CB (100%),63 an unnamed neu-
ropsychological battery (100%)52 and neuropsychological 
battery plus MOS (100%).72 These were followed by the 

  

Records identified through database
searching

(07/12/2020 n = 2343, 31/12/2021 n = 314)
(Total n = 2657)

Duplicates removed
(07/12/2020 n = 469, 31/12/2021 n = 78)

(Total n = 547)

Records excluded
(07/12/2020 n = 1759, 31/12/2021 n = 206)

(Total n = 1965)

Full-text articles excluded
(07/12/2020 n = 97, 31/12/2021 n = 21)

Not original peer-reviewed n = 3
Not primary brain cancer of metastases n = 18

Cognition not assessed n = 39
No acceptability of feasibility reported n = 58

(Total n = 118)

Records after duplicates removed
(07/12/2020 n = 1874, 31/12/2021 n = 236)

(Total n = 2110)

Records screened
(07/12/2020 n = 1874, 31/12/2021 n = 236)

(Total n = 2110)

Full-text articles assessed for eligibility
(07/12/2020 n = 115, 31/12/2021 n = 30)

(Total n = 145)

Studies included in qualitative synthesis
(07/12/2020 n = 18, 31/12/2021 n = 9)

(n = 27)
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Figure 2.  PRISMA diagram.
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MMSE (94%),51 and an unnamed neuropsychological bat-
tery (66%).73

Reasons for not starting the assessment included: pa-
tient decline or not providing informed consent55,59,61; pa-
tient too impaired or unwell51,55,61,73; institutional error or 
logistic problems56,59,61; canceled appointments51,65; lost to 
follow up after scheduling assessment administration62; re-
mote administration was not appropriate for the patient or 
patient lacked necessary equipment or time73; clinician not 
confident the referral question could be answered using 
tests73; testing was too burdensome65; or participant failed 
to follow instructions.66

Assessment completion rates (reported by six 
studies). The highest completion rates were for the 
MoCA (100%),54,64 the MMSE (100%),51 and the NIHTB-CB 
(100%),63 followed by the NeuroCogFX (92%),8 and the 
MIBIB (78%).70

Reasons for not completing the NeuroCogFX included 
comprehension difficulties and technical difficulties due to 
pressing keys too long.8 Non-completion of the MIBIB was 
considered to be due to significant cognitive impairment.70 
Reasons for non-completion of an unnamed neuropsycho-
logical battery included patient frustration, physical dis-
abilities or timing-out.52

Study Completion Rates (Reported by Seven 
Studies)

Assessments were administered at more than one timepoint 
in 14 studies: seven studies at two timepoints,8,63–66,68,74 one 
study at three timepoints,53 four studies at four timepoi
nts,52,57,58,69,73 one study at five timepoints,70 and one study 
administered the assessment at eight timepoints.57 The as-
sessment with the highest study completion rate was the 
MoCA (100% completed at two timepoints).64

Study attrition reasons reported included: deteriora-
tion in health52,53,56,58,65,66,68; death52,58,65,66,68; institutional 
error53,56; study materials not returned58; testing was too 
burdensome65; not seen again at study centre53,65,66 or can-
celed appointment,65 and change in eligibility.68

Patient-reported acceptability. BCSE Relative to MMSE 
and MOCA (Reported by One Study).

Patient acceptability of the BCSE was assessed using 
eleven-point tolerability and strain visual analogue scales 
ranging from 0 (not at all tolerable, not at all exhausting) to 
10 (very tolerable, very exhausting).60 Participants (n = 58) 
were also asked which assessment (BCSE, MMSE, and 
MoCA) was preferred and accurately captured changes in 
cognition. The BCSE, MMSE, and MoCA were all reported 
to be equally appropriate. Relative to the MMSE and 
MoCA, the BCSE was preferred by 17% of patients.60

MMSE and MoCA.
One study54 used a five-point scale to rate the incon-
venience of the MoCA and the MMSE. In the sample of 
40 patients, 37 (93%) stated the MoCA was either not 
at all or only mildly inconvenient. Patients gave similar 

average inconvenience scores of both the MoCA and the 
MMSE.54

MoCA.
One study64 asked patients to complete structured 
interviews assessing acceptability of the MoCA at two 
timepoints. The MoCA was generally well accepted with 
most patients responding that they did not find the as-
sessment: too burdensome (t1 90%, t2 91%); too exten-
sive (t1 93%, t2 86%); or difficult to understand (t1 95%, 
t2 86%). A  large proportion also reported they under-
stood the meaning of the test (t1 89%, t2 91%), and the 
test was useful (t1 91%, t2 98%). However, some patients 
reported feeling distracted during assessments (t1 39%, 
t2 32%).64

Cogstate (One Study).
Patient acceptability of Cogstate was assessed using a 
likeability scale of 0 to 10, with the higher score being 
more enjoyable.66 Mean likeability for Cogstate was 6.9 
(SD  =  2.0) at the first timepoint, and 6.54 (SD  =  1.8) at 
the second timepoint. There was no significant differ-
ence in likeability between Cogstate and a pen and paper 
battery; with an equal number preferring each mode of 
administration.

MacCAT-T (One Study).
Patient acceptability of the MacCAT-T was assessed by 
asking participants (n = 10)  their level of distress while 
completing the assessment on a 10-point scale, and 
whether they increased their knowledge about treatment 
on a five-point Likert scale.67 The mean distress score was 
three (range, 1–8), and nine participants either agreed or 
strongly agreed that their knowledge of treatment in-
creased after taking the MacCAT-T.67

DTH-TNP (One Study).
Patient acceptability was assessed using five-point Likert 
scales. In the sample of 52 respondents: 98% indicated 
satisfaction with the virtual assessment; 92% would 
recommend the virtual assessment to others; 100% of 
respondents felt understood by the examiner; 90% re-
ported no technical difficulties; 94% reported no com-
munication challenges; and 94% reported no privacy 
concerns.73

Additionally, participants reported a range of benefits 
for in-person and virtual assessment. For in-person as-
sessment, benefits included: improved personal con-
nection (40%); improved communication with examiner 
(17%); more extensive assessment (23%); and easier to 
express concerns (8%). For virtual assessment, benefits 
included: reduced travel time (88%); reduced risk of infec-
tion (79%); reduced anxiety (27%); and improved concen-
tration without an examiner present (23%).

Clinician feasibility.

DTH-TNP (One Study).
Clinicians reported achieving the intended goal of the 
assessment in 88% of clinical encounters and partially 
achieving goals in 10% of evaluations.73 Challenges re-
ported while administering DTH-TNP included patient 
dysregulation (16%), slow or unreliable internet (15%), 
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problems with technology (9%), and test interruptions 
(10%). When asked about strategies used to optimize the 
DTH-TNP or overcome specific challenges, strategies were 
reported as unnecessary (54% of evaluations), or assis-
tance from another person or family member (21%) or 
taking frequent breaks (9%).73

MoCA (One Study).
Feasibility for the MoCA was assessed using structured ob-
servations which included: time needed for assessment; 
severity of observed difficulties; and kind of difficulties ob-
served.64 Moderate or major difficulties were observed in 
27% of participants at timepoint 1 and 41% of participants 
at timepoint 2. These included physical problems (t1 25%, 
t2 44%), communication (t1 32%, t2 37%), assessment too 
extensive (t1 5%, t2 11%), complexity (t1 17%, t2 29%), in-
structions (t1 51%, t2 41%), and external disruptions (t1 
11%, t2 10%).64

Suitability with across patient groups/bias (four 
studies).

Four studies reported suitability across patient groups/
bias. These included demographic and clinical characteris-
tics. No studies reported acceptability or suitability related 
to Culturally and Linguistically Diverse Groups.

CNS Vital Signs.
This study found no significant differences between the 
demographic and clinical characteristics of those who 
completed both assessments (pre- and post-operative) and 
those who dropped out of the study.65

Cogstate.
One study found no associations between age, gender, 
and likeability between the Cogstate and the paper and 
pen battery.66

MMSE.
This study hypothesized that clinical and demographic 
characteristics may be associated with patterns of 
missing data.56 However, the authors did not find an 
association between baseline scores and patterns of 
missing data.56

MMSE, NPA, and MoCA (Olson 2010).
This study reported any selection bias in who was invited 
and who consented to the neuropsychological assess-
ment.55 The study found significant differences in age, edu-
cation, dexamethasone use, MMSE and MoCA scores (P < 
.001). Furthermore, those completing neuropsychological 
assessments were associated with higher cognitive scores 
and educational status, as well as lower age, dexametha-
sone use, and opioid use. Individuals who completed the 
neuropsychological assessment had higher MoCA scores 
than individuals who were not asked to complete the NPA 
(24.7 vs. 20.5; P < .001).

Synthesized acceptability, feasibility and pragmatism 
across identified assessments.

Overall, the three assessments with the most compre-
hensive data about acceptability and feasibility were the 

MoCA, the NIHTB-CB, and the MMSE. Table 4 provides a 
summary of the acceptability of these three assessments. 
Those with the least acceptability and feasibility data re-
ported were the ACE-R,59 ACE-III,76 and the FAB.71

Discussion

Acceptable and Feasible Assessments

This review of 27 studies identified 21 cognitive functional 
assessments for which feasibility and acceptability specific 
to adults with primary brain cancers and brain metastases 
had been reported. Of note, only one assessment focused 
on subjective cognitive assessment. Self-reported assess-
ment of cognition may have poor precision; however, un-
derstanding patients’ self-perceived level of competency is 
relevant to understanding potential desire for supportive 
care and has foundations in patient-centered approaches 
to care.77

Although none of the studies provided all components 
of the PAPERS scale nor completion data, the three assess-
ments with the most acceptability data available were the 
MMSE, the MoCA, and the NIHTB-CB. These assessments 
are also known to have reasonable reliability and va-
lidity.33,78,79 For health services seeking to implement a cog-
nitive assessment within routine practice, each of the three 
assessments have key attributes which may be advanta-
geous. For those health services seeking a short test and 
do not have access to a neuropsychiatrist, the MMSE and 
MoCA may be of interest. The MMSE has 11 items,51 does 
not need to be administered by a neuropsychiatrist,51,56,57 
achieves high levels of commencement and completion.51 
However, repeat administrations may be challenging.57 Of 
the three domains most impacted by brain cancer (atten-
tion/executive function, processing speed, and working 
memory), the MMSE measures attention only.51,56,57 
Although the MMSE had sufficient acceptability data avail-
able, it is now protected by copyright, which may limit its 
clinical utility.80,81

The MoCA is similarly brief, taking less than 15  min 
to complete,61,64 and has high levels of commencement 
and completion, including completion at two timepoints. 
The MoCA also has a cut-off for cognitive decline,64 is 
reported as free,54 and has good acceptability and feasi-
bility.54,64 Of the three domains most impacted by brain 
cancer (attention/executive function, processing speed, 
and working memory), the MoCA measures attention 
only.54,64

For those health services capable of implementing a 
longer test, the NIHTB-CB is moderate in length and re-
quires 35 min to be administered using a computer.63 All of 
the participants who started the assessment were able to 
complete it, and 72% of participants were able to complete 
it at two timepoints.63 A trained non-neuropsychiatrist was 
able to administer the assessment.63 Although the domains 
for the NIHT-CB were not reported in the included study,63 
the NIHTB-CB measures all three domains most commonly 
impacted by brain cancers, being attention/executive func-
tion, processing speed, and working memory.78
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Psychometric Properties of the MMSE, MoCA and 
NIHTB-CB

It was beyond the scope of this review to assess psychometric 
properties (see40–43 for validated assessments). However, it 
is worth noting that the three assessments with the most ac-
ceptability data, do not have robust psychometric data spe-
cific to people with brain cancer. The MMSE and MoCA may 
lack the sensitivity required to detect subtle clinical changes 
experienced by people with brain cancers,9,33,34 and the 
NIHTB-CB has not been validated with people with brain can-
cers. Therefore, although these three tools have the most ac-
ceptability data available, the MMSE and MoCA may not be 
suitable for detecting subtle impairment in this patient group, 
and further research is needed to understand if the NIHTB-CB 
is suitable for detecting cognitive impairment (either subtle or 
more severe) in this patient group.

Options Exist for Remote Administration

Remote completion of patient-reported outcome measures 
can be facilitated by computerized assessments. Remote 
assessment has the potential to enhance equity of access 

and move assessment away from time-poor and stressful 
clinical settings.

Computerized assessments were considered accept-
able and feasible.8,63,65,66,68,75 In particular, the compu-
terized CNS Vital Signs was completed irrespective of 
age, education, sex, tumor location, tumor size, use of 
antiepileptic and corticosteroid drugs, and treatment.65 
Cogstate was reported as acceptable by patients and an 
equal number of participants preferred the computerized 
Cogstate to a paper assessment; this was irrespective of 
age or gender.65 Similarly, the DTH-TNP—administered 
virtually—was considered to be acceptable by partici-
pants and feasible by clinicians.73

Improvement Opportunities

Limited reporting of acceptability data and 
consent rates.

—One key finding of this review is the limited number of 
studies that noted patient-reported acceptability (seven 
of 27 studies) or clinician feasibility (two of 27 studies). 
It is critical that assessment approaches are considered 

  
Table 4.  Summary of acceptability for assessments with most data: MoCA, NIHTB-CB, and MMSE

 MMSE MoCA NIHTB-CB 

Number of studies 351,56,57 354,61,64 163

Language – English,54,61 German64 –

Sample size 143,56 126,51 and 4357 6364, 5361, and 4054 1863

Consent, com-
mencement, 
assessment com-
pletion and study 
completion rates

Commencement rate: 94% 51  
Assessment completion: 100% 
51  
Study completion: 49% at four 
timepoints57

Consent: >90%54,  
Recruitment: 100%54,64  
Assessment Completion: 100%)54,64  
Study completion: 100% at 2 
timepoints64

Commencement and 
assessment completion 
rates: 100%63  
Study completion: 72% 
at 2 timepoints63

Length (time) – 98% completion in less than 15 min-
utes (98%)54  
Median completion in 11 min (range, 
6–26 min)64

35 min63

Length (items) 11 items51,56 and characterized 
as good using the PAPERS 
scale

– –

Training (assessor 
burden)

– Unclear Online training, prac-
tice under supervision 
of neuropsychologist63

Cost – – Reported as free63

Scoring Scoring was reported for the 
MMSE51,56,57

– –

Acceptability and 
feasibility

Patterns of missing associated 
with age, disease prognosis, 
education level, and aggres-
siveness of therapy. There 
was no association between 
baseline scores and patterns of 
missing data56

Not at all/ mildly inconvenient, not 
burdening, not too extensive. Patients 
understood the task, understood the 
meaning of the test, and found the 
test useful54,64  
No/minor difficulties in 73% of ad-
ministrations, moderate difficulties in 
14%, and major difficulties in 13%  
Post-operatively major difficulties in 
22% of administrations, particularly 
with complexity and extent of the 
assessment64

–
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valuable by clinicians and do not confer excessive burden 
for patients.39 Studies that describe the patient experience 
of completing cognitive assessments, alongside the clin-
ical utility of the results, are needed.

Reporting of consent, commencement or completion 
rates was not consistent across studies. This presented 
a challenge for comparing assessments and for under-
standing the reasons for non-completion.38,56 Where 
reported, common themes affecting non-completion 
emerged. These themes could be grouped into patient-
factors (eg, patient deterioration), assessment-factors 
(eg, unclear instructions or testing was perceived to be 
too burdensome), clinician-factors (eg, unsure of re-
sult utility), and system-factors (eg, institutional error). 
Assessment-factors were common across the tools sug-
gesting the content of cognitive assessment require 
careful consideration. Furthermore, large-scale adoption 
of a cognitive assessment will require implementation 
strategies targeted at each level, such as patient coaching 
to complete assessment, clinician education to empha-
size benefit, and institutional support or funding.

Equitable inclusion and reporting of minority groups in 
clinical research.

—In the 27 studies, there was limited reporting of cultural 
and linguistic diversity. Sex or gender was reported in all but 
one study with equitable representation of women in most 
(n = 17) studies, however, no studies reported the inclusion 
of intersex or non-binary participants. Racial and ethnic mi-
norities, Indigenous peoples, culturally and linguistically di-
verse people, and people who are not men have all been 
historically underrepresented in health research.82–85 Given 
brain cancer indiscriminately affects people irrespective of 
gender, age, and cultural and linguistic diversity, this lack 
of inclusion can result in inaccurate generalizing of non-
inclusive data to these populations.85,86

Limitations

This review did not report on psychometric characteris-
tics of the assessments as this information can be found 
in other systematic reviews.40–43 This review focused spe-
cifically on cognitive assessment in brain cancer to the ex-
clusion of assessments in use for other tumor types. Only 
15 of papers in this review expressly aimed to assess ac-
ceptability and feasibility, requiring some interpretation for 
the other papers, and resulting in data which were hetero-
geneous, unclearly defined, and missing in many areas of 
interest.

Conclusion

Several cognitive assessments have been reported as ac-
ceptable and feasible for use with adults with primary brain 
cancers and brain metastases, with the most comprehen-
sively reported being the MMSE, MoCA, and NIHTB-CB. 
However, the NIHTB-CB has not yet been validated with 
brain cancers, and the MMSE and MoCA are not sensitive 

enough to detect subtle changes in cognition in this popula-
tion. Therefore, this study makes no specific recommenda-
tions for a tool for clinical use. However, further acceptability 
and feasibility data with adults with brain cancer such as 
consent, assessment commencement, assessment comple-
tion, study completion rates, and reasons for study decline, 
assessment incompletion, or study withdrawal, language, 
cost, length, time to administer, and assessor burden are 
needed for the MMSE, MoCA, and NIHTB-CB, along with po-
tentially new assessments suited for busy clinical settings. 
Further studies are needed to identify whether other known 
assessments are acceptable and feasible as cognitive as-
sessments for people with brain cancer and fit for routine 
clinical use to facilitate assistance with daily living and 
quality of life for patients and families.
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