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Abstract

Objectives This study aims to evaluate the diagnostic accuracy and reliability of a new, brief questionnaire, ‘Brief
Assessment of Impaired Cognition— Questionnaire’ (BASIC-Q) for detection of cognitive impairment, primarily
developed for use in primary care. BASIC-Q has three components: Self-report, Informant report, and Orientation. Self-
report and Orientation are completed by the individual and Informant report is answered by a close relative.

Methods We included 275 participants > 70 years, without a prior diagnosis of dementia, and with a close relative
who agreed to participate as an informant. Participants were included prospectively in 14 general practices in

urban and rural Denmark using a convenience sampling method. The Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS), the informant-completed Functional Activities Questionnaire (FAQ) and reported
memory concern were used as a reference standard for the classification of the participants' cognitive function.

Results BASIC-Q demonstrated a fair to good diagnostic accuracy to differentiate between people with cognitive
impairment and normal cognition with an area under the ROC curve (AUC) of 0.84 (95% Cl 0.79-0.89) and a sensitivity
and specificity of 0.80 (95% Cl 0.72-0.87) and 0.71 (95% Cl 0.63-0.78). A prorated BASIC-Q score derived from BASIC-Q
without Informant report had significantly lower classification accuracy than the full BASIC-Q. The test-retest reliability
of BASIC-Q was good with an intraclass correlation coefficient of 0.84.

Conclusion BASIC-Q is a brief, easy-to-use questionnaire for identification of cognitive impairment in older adults. It
demonstrated fair to good classification accuracy in a general practice setting and can be a useful case-finding tool
when suspecting dementia in primary health care.
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Introduction

Dementia is a major global public health challenge,
affecting both the individual with dementia and their
families and caregivers [1]. Dementia is characterized by
cognitive impairment affecting both activities of daily liv-
ing (ADL) and social functioning [2] and may be caused
directly by progressive brain disorders and indirectly by
numerous other disease states. The strongest risk fac-
tors for dementia are old age and genetic predisposition
[3] but in Denmark approximately 35% of the risk may be
associated with modifiable risk factors [4, 5]. Early diag-
nosis allows the patient access to treatment and support
and to take active part in decisions about the future [6].
However, the rate of undetected dementia is high, par-
ticularly in people with dementia in early stages [7]. The
World Health Organization’s (WHO) global action plan
2017-2025 focuses, among other challenges, on unde-
tected dementia and has set as a global target that 50%
of people with dementia are diagnosed by 2025 [1]. The
modest target of 50% demonstrates that the WHO rec-
ognizes the complexity and magnitude of the current
underdiagnosis.

In older adults, dementia is often accompanied by
physical disorders and psychiatric comorbidities [2] and
many people with undiagnosed dementia will therefore
often be in close contact with primary care, which mainly
consists of general practitioner (GP) and community
health care. Hence, community healthcare professionals
can be of pivotal importance in the detection of demen-
tia. To our knowledge, no case-finding tools for dementia
have been validated in Danish community health care.

This need led to the development of the Brief Assess-
ment of Impaired Cognition (BASIC) and the Brief
Assessment of Impaired Cognition Questionnaire
(BASIC-Q). BASIC is a short cognitive test to be admin-
istered in clinical settings, e.g., GP clinics, and BASIC-Q
is designed as a brief questionnaire primarily developed
for community healthcare professionals [8, 9].

Two other validated questionnaires developed for
detection of cognitive decline, the Cognitive Function
Instrument (CFI) [10] and the Informant Questionnaire
on Cognitive Decline in the Elderly (IQCODE) [11] are
comparable to BASIC-Q. They do, however only have
subjective questions on memory, IQCODE for infor-
mants only, and CFI for both informants and the individ-
ual whereas BASIC-Q also includes objective questions
on orientation [8].

BASIC-Q has demonstrated excellent discrimina-
tive validity in a memory clinic population in Denmark,
and was favorably received by patients and relatives [8].
BASIC-Q requires no extensive training or test materials.
Thus, it can be used by healthcare professionals experi-
enced in initiating conversations on health-related topics
but who may not be trained to perform cognitive testing.
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The aim of the present study was to investigate the
diagnostic accuracy and test-retest reliability of BASIC-Q
in identifying people with possible cognitive impairment
(including mild cognitive impairment (MCI) and demen-
tia) in a sample of patients recruited from primary care.

Methods
Participants
Participants were recruited between October 2021 and
October 2022. The recruitment took place in GP clinics
among patients who consulted their GP for any reason.
Participants were eligible for inclusion if they were
270 years and had a close relative or friend who agreed
to serve as an informant about the participant’s ADL.
Subjects were excluded if they had a known diagnosis of
dementia, or a condition that judged by the GP would
affect the subject’s ability to cooperate in the extended
cognitive assessment such as addiction to drugs, alco-
hol, or medication, severe chronic psychiatric or physi-
cal illness or significant sensory deficits. Participants also
needed to be sufficiently fluent in Danish to participate in
cognitive testing without the assistance of an interpreter.

Primary health care setting

The participating GP clinics were mainly recruited by one
of the authors (FBW). At introduction meetings prior to
study start, GPs and the involved staff received informa-
tion regarding inclusion and exclusion criteria and were
trained in the administration of BASIC-Q to ensure it
was administered uniformly. The GP clinics received an
honorarium for study activities including screening and
inclusion of patients.

In total, 14 GP clinics from four out of five adminis-
trative regions in Denmark participated in the study.
Throughout the study period, two research assistants
monitored and provided supervision to the participating
clinics.

BASIC-Q

BASIC-Q is a brief questionnaire with 10 items divided
into three components: Self-report, Informant report,
and Orientation (Supplementary Table S1).

Self-report contains three questions on subjective per-
ception of memory function. Informant report contains
three questions on the cognitive functioning of the indi-
vidual as perceived by a close relative. Orientation con-
tains three questions on orientation in time and one
question regarding the age of the individual. Each ques-
tion in the Self-report and Informant report has three
response categories, with a score range of 0-2 points,
ranging from no problems to extensive problems. The
orientation questions are scored 0 points for an incorrect
response and 2 points for a correct response. The total



Oxball et al. BMC Geriatrics (2024) 24:53

score ranges from 0 to 20 points with low scores indicat-
ing cognitive impairment [8].

Informant report provides valid information, par-
ticularly when the patient is cognitively impaired [12].
In situations where reliable informant report cannot be
obtained, BASIC-Q may be administered without Infor-
mant report and a so-called prorated BASIC-Q score may
be used. The conversion table for prorating can be found
as supplementary material in a previous publication [8].
In this study, however, Informant report was mandatory
for inclusion.

Study activities

This study was part of a larger study on identification
of cognitive impairment in primary care where mul-
tiple cognitive tests, and a range of questionnaires were
administered.

At the first visit, participants received information
about the project, gave informed consent and BASIC-Q
was administered. Prior to the administration of BASIC-
Q, the GP filled out a form including a brief screening
question regarding memory concern: “Does either the
patient, a close relative or you yourself have the impres-
sion that the patient has problems with his/her memory?”
The answer options were ‘yes’ and ‘no’ If the GP checked
‘ves’ the participant would be considered positive for
‘memory concern’ Within two weeks after the first visit,
the participants were contacted by a research assistant
and a structured telephone interview with questions
regarding socio-demographic factors, health, and well-
being was administered. To categorize level of education
we applied a slightly simplified version of the Danish clas-
sification system of educational level, DISCED-15: 1) Pri-
mary education, 2) Lower secondary education, 3) Upper
secondary education and post-secondary non-tertiary
education, 4) Short-cycle tertiary education, 5) Bachelor’s
or equivalent level, 6) Master’s, doctoral or equivalent
level [13]. The second research visit with extended cog-
nitive assessment with an approximate duration of one
and a half hours, was performed by a research assistant
within a month after the first visit. The second visit was
mainly performed at the GP clinics. However, to accom-
modate the participants’ needs and physical limitations
some visits were performed at the Danish Dementia
Research Centre or in the participant’s home.

The extended cognitive assessment included the Mini-
Mental State Examination (MMSE) [14], the Repeatable
Battery for the Assessment of Neuropsychological Sta-
tus (RBANS) [15], the Montreal Cognitive Assessment
(MoCA) [16], and the Rowland Universal Dementia
Assessment Scale (RUDAS) [17] (administered in that
order). The 15-item Geriatric Depression Scale (GDS-
15) and other questionnaires were also administered.
All participants who completed the MMSE and GDS-15
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and whose informant completed the Functional Activi-
ties Questionnaire (FAQ) [18] were eligible for inclusion.
Informants answered the FAQ in a telephone inter-
view or in person if accompanying their relative to the
extended cognitive assessment [18].

A subgroup of 60 participants completed BASIC-Q
both at the first and second research visit to determine
the test-retest reliability of the questionnaire. BASIC-Q
was administered by different healthcare professionals
responsible for inclusion at the first research visit and by
a research assistant at the second visit.

Classification of participants

Based on cognitive performance (RBANS total index
score), informant reported independence in everyday
instrumental activities (FAQ score), and any concern by
the patient, an informant or the GP staff that there had
been a decline in the memory functioning of the patient
at inclusion, participants were categorized in two main
groups: (1) ‘normal cognition, and (2) ‘cognitive impair-
ment’ (Fig. 1).

The RBANS total index cutoff score was set as 75/76
equivalent to the 5th percentile often used as indicator
of impaired performance in clinical settings [19]. Partici-
pants with an RBANS total index score>76 were classi-
fied as having ‘normal cognition! Participants with an
RBANS total score<75, and either a FAQ score>6, or
reported concern regarding memory decline at inclusion,
were classified as having ‘cognitive impairment. RBANS
was not administered to participants with an MMSE-
score<20 who were classified as having ‘cognitive impair-
ment’. The FAQ cutoff score of 5/6 was based on a large
validation study including participants with MCI and
mild Alzheimer’s disease [20].

A group of participants (n=20) could not be classified
by the algorithm and were excluded from further analy-
ses. As there was no concern regarding memory decline
at inclusion for the participants in this residual group and
they were without reported impairment in instrumental
ADL, they would generally not be subject to cognitive
assessment in a clinical setting.

Blinding

All study personnel involved in the extended cognitive
assessment or classification of participants were blinded
to the BASIC-Q results except for the subgroup of par-
ticipants in whom a BASIC-Q retest was performed.

Data analysis

Prior to the study, we estimated the base rate of demen-
tia to be approx. 6 to 7% according to previous findings
in a Danish GP setting [21]. The required number of par-
ticipants was calculated as 524 using Buderer’s formula
for power estimation [22]. The power estimation was
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Patients screened with BASIC-Q
(n=299)
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Patients withdrawing consent prior
to comprehensive assessment J
(n=24)
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- ~ Eligible participants
Questionable cognitive impairment (n=275)
RBANS <75
AND
FAQ score < 5, without memory )
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(n=20)
A d Included participants
(n=255)
e ( N e \ ~
.. Cognitive impairment
Nermel copitn REANS S 7
N AND
(Regardless of FAQ score or _
memory concern ¥) FAQ score > 6 or
(n = 154) FAQ score < 5 and memory concern *
(n=101)
\. J \ J

Fig. 1 Classification of study participants. * Memory concern: Prior to performing BASIC-Q, the GP registered whether the participant, an informant or GP

staff had concerns about the participant's memory function

adjusted to 93 during the inclusion period as the propor-
tion of participants with cognitive impairment was sub-
stantially higher than expected.

Independent-samples t-tests were conducted to
examine differences between groups. Effect sizes were
calculated as Hedges g [23]. An effect size of 0.2 was con-
sidered small, 0.5 was considered medium, and 0.8 was
considered large [24]. Receiver operating characteristics
(ROC) curves were used to assess the discriminative
validity of BASIC-Q applying the described classification
algorithm as gold standard. The area under the ROC-
curve (AUC) is a general measure of the ability of BASIC-
Q to discriminate between subjects with cognitive
impairment and normal cognition, and discriminative
validity was further determined by calculating sensitivity
and specificity. The optimal cutoff score was determined
by the Youden index [25].

Negative and positive predictive values (NPV and
PPV) at selected base rates of 10%, 25% and 50% were
calculated. PPV is the proportion of participants with
a positive test result at a given cutoff score who truly
have the condition of interest (COI), whereas NPV is the

proportion with a negative result truly being without the
COI [26].

PPV = true positive cases / true positive + false positive cases

NPV = truenegative cases / true negative + false negative cases

As indicated by the formula, predictive validity statistics
are influenced by the prevalence of the COI. PPV can
also be interpreted as an estimate of the probability of
the COI for individuals scoring positive at a given cutoff,
whereas NPV may work as an estimate of the probability
of being without the COI for individuals scoring negative
according to the cutoff.

A likelihood ratio (LR) is the ratio of two probabilities
[26]. The LR+is the probability of a participant with the
COI testing positive, divided by the probability of a par-
ticipant without the COI testing positive. The LR- is the
probability of a participant with the COI testing negative,
divided by the probability of a participant without the
COI testing negative.

LR + = sensitivity / (1 — specificity)
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LR — = (1 — sensitivity) /specificity

As indicated by the formula, LRs are independent of the
prevalence of the COIL. When applied to test scores dif-
fering from the optimal cutoff, LRs illustrate the fact that
extreme test scores may have greater predictive power
than test scores close to the optimal cutoff. LRs associ-
ated with BASIC-Q scores above and below the optimal
cutoff were calculated to further determine its classifica-
tion performance.

Two secondary analyses were performed. First, the
discriminative validity analyses were repeated using pro-
rated BASIC-Q scores. AUCs were compared using the
nonparametric approach by DeLong et al. for correlated
ROC curves [27]. Second, discriminative validity was
established in a sensitivity analysis in which the partici-
pants from the ‘normal cognition’ and ‘cognitive impair-
ment’ groups with a GDS-15 score=6 were reclassified
as a separate group with ‘probable affective disorder’ The
GDS-15 cutoft score was based on a Danish validation
study [28].

Test-retest reliability was assessed by the intraclass cor-
relation coefficient (ICC) that classifies participants as
clusters and the two test results characterized as repeated
measures.

All analyses were performed with IBM SPSS statisti-
cal software (v28). P<.05 (two-tailed) was considered
significant.

Table 1 Socio-demographic and cognitive participant
characteristics

Normal Cognitive Total
cognition impairment
Number 154 101 255
Age (years) 76.5(5.25) 793 (5.10) 776 (5.36)
Sex (female/male) 88/66 48/53 136/119
Education (DISCED)* 4.1 (1.34) 34 (1.06) 3.8(1.28)
GDS-15 1[0-11] 3[0-13] 2[0-13]
FAQ 0[0-19] 6 [0-22] 2[0-22]
MMSE 28.7(1.39) 249(3.83)[12-30] 27.2(3.22)
[24-30] [12-30]
RBANS total score 96.7 (13.42) 579(11.74) [40-75] 824
[76-143] * (22.71)
[40-143]

Age and education are reported as mean and standard deviation. MMSE and
RBANS are reported as mean, standard deviation and range. GDS-15 and FAQ
are reported as median and range

GDS-15, 15-item Geriatric Depression Scale; FAQ, Functional Activities
Questionnaire; MMSE, Mini-Mental State Examination; RBANS, Repeatable
Battery for the Assessment of Neuropsychological Status DISCED; Danish
International Standard Classification of Education

* Classified according to the classification system used by Statistics Denmark

** RBANS was not performed for participants with an MMSE score<20 (n=11)
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Ethical considerations

Written informed consent from all participants, and
informed oral consent from all informants, was obtained
at time of recruitment. All participants were informed
of their rights when participating in a research study.
The project was approved by the Danish Data Protec-
tion Agency (P-2020-685) and submitted to the Danish
Research Ethics Committee that waived the need for eth-
ical approval for the study.

Patient and public involvement

The aim of this research study was to assess the valid-
ity and reliability of BASIC-Q for identifying people
with possible cognitive impairment. The outcome mea-
sure (gold standard) was determined in advance (by
definition) and should not be influenced by patient pri-
orities, experience, and preferences and patients were
not involved in the study’s design. However, during the
development of the questionnaire, valuable insights were
obtained by interviewing patients and caregivers about
their attitudes towards BASIC-Q.

The results of the study will be disseminated to health-
care professionals and the public. Each study participant
was offered an opportunity to be informed about their
own test results.

Results

Participants

Two hundred and ninety-nine patients>70 years were
initially recruited and assessed with BASIC-Q in GP clin-
ics. However, later 24 people withdrew consent due to
sudden illness or the study being more time consuming
than anticipated, and thus 275 participants were eligible
for inclusion. Twenty participants with questionable cog-
nitive impairment were excluded and consequently 255
were included in the analyses (Fig. 1). Socio-demographic
information is presented in Table 1. Further summary
results regarding cognitive performance in four separate
age groups are presented in Supplementary Table S2.

The median time between the first research visit
(assessment with BASIC-Q) and the second research visit
(extended assessment) was 29.5 days (interquartile range
17-35). The ‘normal cognition’ group (n=154) was sig-
nificantly younger than the ‘cognitive impairment’ group
(n=101) (¢ (253) = -4.21, p<.001, g=5.21).

Significant differences with large effect sizes were
present between the two groups on BASIC-Q scores (t
(253)=9.67, p<.001, g=2.97), Self-report (¢ (253)=5.95,
p>.001, g=1.36), Orientation (¢ (253)=5.30, p<.001,
g=1.34), and Informant report (¢ (253)=10.31, p<.001,
g=1.44) (Table 2).
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Table 2 Performance on BASIC-Q and its components

Normal Cognitive p-value

cognition impairment

(n=154) (n=101)
BASIC-Q 174 (2.33) 134 (3.74) <0.001
Self-report 46(1.26) 3.5(1.49) <0.001
Orientation 7.9 (0.48) 6.8 (2.04) <0.001
Informant report 49 (1.35) 3.0(1.56) <0.001

Results are presented as means and standard deviations. Group comparisons
were made using independent-samples t-test

Discriminative validity

BASIC-Q had a fair to good accuracy (AUC): 0.84 (95%
CI 0.79-0.89) for discriminating between participants
with normal cognition and cognitive impairment (Fig. 2).
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The optimal cutoff was determined as 16/17, at which
BASIC-Q had good sensitivity (0.80) and fair specificity
(0.71). At this cutoff the LR+was 2.75, indicating that
the probability of a positive result was more than twice
as high in participants with cognitive impairment than
in participants with normal cognition. The LR- was 0.28
indicating that the probability of a negative result was
approximately four times lower in participants with cog-
nitive impairment than in participants with normal cog-
nition (Table 3).

At a base rate of cognitive impairment of 0.40 in the
present sample we found a high NPV (0.85, 95% CI 0.78—
0.90), but a modest PPV (0.64, 95% CI 0.56—0.72). Fur-
ther PPV and NPV estimates for base rates of cognitive

ROC Curve
Source of the Curve
= BASIC-Q total score
5
p=i
]
=
o
7]
00 02 04 06 08 1,0
1 - Specificity
Fig. 2 Receiver operating characteristics of BASIC-Q as case-finding tool for cognitive impairment
Table 3 Classification accuracy of BASIC-Q for cognitive impairment at different cutoff scores
Cutoff Sensitivity (95% Cl) Specificity (95% Cl) LR+ (95% Cl) LR- (95% CI)
14/15 0.56 (0.47-0.66) 0.86 (0.80-0.91) 3.95(2.59-6.03) 0.51(0.40-0.64)
15/16 0.68 (0.59-0.77) 0.81(0.75-0.87) 3,63 (2.55-5.17) 0.39 (0.29-0.53)
16/17* 0.80 (0.72-0.87) 0.71(0.63-0.78) 2.75(2.11-3.58) 0.28 (0.19-0.42)
17/18 0.91 (0.85-0.96) 0.59(0.51-0.67) 223(1.82-2.72) 0.15 (0.08-0.29)
18/19 0.98 (0.94-1.00) 0.36 (0.28-0.44) 1.53(1.35-1.72) 0.06 (0.01-0.22)

Abbreviations: Cl, confidence interval; LR+, Positive likelihood ratio; LR-, Negative likelihood ratio

*Optimal cutoff score
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Table 4 Predictive validity estimates at different cutoff scores and base rates of cognitive impairment
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Base rate 10%

Base rate 25%

Base rate 50%

Cutoff PPV (95% CI) NPV (95% Cl) PPV (95% Cl) NPV (95% Cl) PPV (95% CI) NPV (95% ClI)

14/15 0.30(0.18-0.44) 0.95(0.91-0.97) 0.57 (0.45-0.69) 0.85 (0.80-0.90) 0.80(0.71-0.87) 0.66 (0.59-0.73)
15/16 0.28 (0.18-0.40) 0.96 (0.93-0.98) 0.55 (0.44-0.66) 0.89 (0.83-0.93) 0.78 (0.70-0.85) 0.72(0.64-0.85)
16/17* 0.23(0.15-0.33) 0.97 (0.94-0.99) 048 (0.38-0.57) 0.91 (0.86-0.95) 0.73 (0.66-0.80) 0.78(0.70-0.85)
17/18 0.20(0.13-0.28) 0.99 (0.96-1.00) 043 (0.35-0.51) 0.95 (0.90-0.98) 0.69 (0.62-0.76) 0.87(0.79-0.93)
18/19 0.15(0.10-0.20) 0.97 (0.91-0.99) 0.34(0.27-041) 0.99 (0.94-1.00) 0.60 (0.54-0.67) 0.94(0.85-0.98)

Abbreviations: Cl, confidence interval; PPV, Positive predictive validity; NPV, negative predictive validity

* Optimal cutoff score

ROC Cuxve

Sensitivity

Source of the
Curve

----- Prorated BASIC-Q
— BASIC-Q total score

00 02 04 06

1 - Specificity

08 1.0

Fig. 3 Receiver operating characteristics of prorated BASIC-Q as case-finding tool for cognitive impairment

impairment set at 10%, 25% and 50% are presented in
Table 4.

For the estimates at a cutoff at 16/17 with a base rate at
10% we found a very low PPV (0.23; 95% CI 0.15-0.33),
which may suggest that BASIC-Q would be ineffective as
a screening tool as the probability of an individual with
a positive test result is truly cognitively impaired is less
than 0.25 at this base rate.

However, applying BASIC-Q in a targeted way with a
pre-test probability of approx. 50% (equivalent to a base
rate of 50%), both the PPV and NPV would be fair.

Prorated BASIC-Q

The discriminative analysis was repeated using the pro-
rated BASIC-Q score. The prorated BASIC-Q score had
fair classification accuracy for normal cognition versus
cognitive impairment (AUC 0.78; 95% CI 0.73-0.84)
(Fig. 3).

At the optimal cutoff 16/18 (a prorated BASIC-Q score
of 17 cannot be obtained), specificity was good (0.81),
but sensitivity was poor (0.62) (Supplementary Table S3).
Compared to the full BASIC-Q, the prorated BASIC-Q
has a significantly lower classification accuracy (z=3.59,
p=.000).
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Normal cognition (#=142) Cognitive impairment (#=382) Possible affective disorder (n=31)

Fig. 4 Boxplot of BASIC-Q distribution across three participant groups. The horizontal reference line represents the optimal cutoff score (16/17) for dif-

ferentiating between the ‘normal cognition’and ‘cognitive impairment’ group

‘Probable affective disorder’ classified separately

The discriminative validity analysis was repeated after
reclassifying participants with a GDS-15 score=6 from
the ‘normal cognition’ and ‘cognitive impairment’ groups
as a separate group, ‘probable affective disorder’ (n=31),
regardless of their cognitive performance. This did not
change the classification accuracy (AUC 0.83; 95% CI
0.78-0.89) (Supplementary Figure S1), sensitivity (0.78),
or specificity (0.73) considerably. BASIC-Q performances
of the three groups are illustrated in Fig. 4.

Test-retest reliability

BASIC-Q had good test-retest reliability with an ICC of
0.84. The test-retest reliability was good for the compo-
nents Orientation and Informant report (ICC 0.84 and
0.83, respectively) and moderate for Self-report (ICC
0.72).

Discussion

BASIC-Q was primarily developed as a dementia case-
finding tool for use in primary care settings. It is brief
and well suited for healthcare professionals working in
a primary care setting without specialized expertise in
dementia or experience with cognitive testing.

This study is the first to validate BASIC-Q in a primary
care setting. In accordance with the primary validation
study [9] we found the optimal cutoff to be 16/17. At this
cutoff, we found a good sensitivity (0.80) and fair speci-
ficity (0.71), poor PPV (0.64) but good NPV (0.85).

We previously validated BASIC-Q in a memory clinic
setting and found a substantially higher discriminative
validity with excellent sensitivity (0.92) and specificity

(0.97) and excellent classification accuracy (AUC=0.98)
[8]. The difference in the discriminative validity between
primary care and the memory clinic setting may be
explained by sampling differences. Patients referred to
memory clinics are typically highly selected, whereas a
GP clinic sample is far more heterogeneous. BASIC-Q is
primarily developed for use in primary care for the pri-
mary purpose of deciding whether to motivate the indi-
vidual for further evaluation by the GP. In this study,
presence of cognitive symptoms was not a requirement
for participation, however, some GPs recruited patients
for whom they had concern regarding their cognitive sta-
tus. The base rate of cognitive impairment (40%) in our
study may seem high but is not markedly different from
the combined base rates of MCI (35.3%) and dementia
(14.6%) found in a large, population-based, Norwegian
study [29]. The sensitivity and specificity of BASIC-Q in a
primary care setting may potentially increase if the ques-
tionnaire was applied in a targeted way based on concern
from patients, relatives, caregivers, or healthcare profes-
sionals rather than used as a screening tool. However,
further research is needed to determine this.

Two comparable questionnaires, the IQCODE [11],
and the CFI [10], for detection of cognitive impairment
have shown a similar discriminative validity. A system-
atic review on the validity of the IQCODE found that
IQCODE had sensitivities in the range of 0.65 to 0.96
and specificities between 0.69 and 0.94 in various study
samples [30]. In a sample comparable to the sample in
this study, the sensitivity and specificity was found to be
respectively 0.73 and 0.76 for the self-rated CFI and 0.84
and 0.84 for the proxy-rated CFI [31]. The classification
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accuracy of BASIC-Q therefore seems comparable to
similar tools when applied in a similar population.

Patients with both cognitive and depressive symptoms
represent a particular challenge. As cognitive decline
may influence the validity of the GDS-15, there is a pos-
sibility of incorrect classification of affective disorder. In
this study, BASIC-Q could not distinguish between indi-
viduals with probable affective disorder and cognitive
impairment. After reclassifying participants with a GDS-
15 score=6 from the ‘normal cognition’ and ‘cognitive
impairment’ groups into the ‘probable affective disorder’
group, BASIC-Q showed a good AUC (AUC 0.83; 95% CI
0.78-0.89), fair sensitivity (0.78), and specificity (0.73).
Regardless of whether poor BASIC-Q performance is
caused by cognitive or affective symptoms, the BASIC-Q
result can prompt evaluation at a GP who will assess the
individual more thoroughly.

Compared with the full BASIC-Q, the prorated BASIC-
Q had significantly poorer classification accuracy (AUC
of 0.78 vs. 0.84) and sensitivity (0.62 vs. 0.80). The poor
sensitivity indicates that almost 40% of the participants
with cognitive impairment were not identified by the pro-
rated BASIC-Q. The specificity of the prorated BASIC-
Q was good (0.81), and a negative prorated BASIC-Q
result may help exclude cognitive impairment. People
with cognitive impairment or dementia often have a lack
of insight in their cognitive status [32]. Previous studies
have shown that self-reported cognitive symptoms can be
unreliable in individuals with dementia even in the early
stages. Therefore informants are an important source for
information [8, 31]. As the prorated BASIC-Q only con-
sists of self-perceived memory and four orientation ques-
tions, the low sensitivity mostly likely reflects that the
instrument is highly influenced by the Self-report when
answered by a person with a lack of insight. Therefore, it
could be problematic to apply BASIC-Q to these respon-
dents. In persons with a lack of insight and a limited
social network, cognitive impairment could be difficult
to detect, unless the healthcare professionals can provide
information about changes in cognition in the individual.
The prorated BASIC-Q should therefore only be used in
situations where an informant is not available as it is less
valid than the full BASIC-Q.

BASIC-Q had a good reliability (ICC 0.84). As BASIC-
Q was administered first by GP staff, and later by the
research assistant at the second visit, the results reflect a
combination of interrater and test-retest reliability. This
is similar to common practice in a primary care setting
where BASIC-Q will often be administered and read-
ministered by different healthcare professionals (e.g.,
when the first assessment is inconclusive, and BASIC-Q
is readministered at a later date). The reliability of the
individual components Informant report (ICC 0.83) and
Orientation (ICC 0.84) was also good. The reliability for
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the Self-report component was a little lower (ICC 0.72)
which may reflect difficulties in self-monitoring for indi-
viduals with cognitive impairment.

A strength of our study is that the study population was
recruited from primary health care, which BASIC-Q is
mainly intended for. Further, the study population resem-
bled the background population in people>70 years in
Denmark with more women than men and the GP clinics
represented geographically urban and rural areas of Den-
mark. Both medical doctors and nurses in the GP clinics
administered BASIC-Q, reflecting usual clinical practice.

Our study also had some limitations. For practical rea-
sons, participants in this study did not undergo a full
clinical diagnostic evaluation at a memory clinic. Instead,
a combination of RBANS, FAQ and memory concern
was applied to classify the participants. Previous stud-
ies of RBANS have shown a good association between
RBANS scores and Alzheimer’s disease biomarkers and
also that RBANS can discriminate between individuals
with Alzheimer’s disease and cognitively intact individu-
als [33-35]. Secondly, our sample is not fully represen-
tative of a typical GP population aged 70+years as we
excluded patients who, according to the judgement of the
GP, would not be able to complete the extended cogni-
tive assessment. Therefore, our sample may be healthier
and better functioning than the typical GP population. A
third possible limitation is the exclusion of a subgroup of
patients (n=20) who could not be classified according to
our algorithm in neither the ‘normal cognition’ nor ‘cog-
nitive impairment’ group. Fourthly, the informants who
answered questions about the participants’ memory were
identified by the participants themselves and we have no
knowledge about the cognitive status of the informants.
Primary healthcare professionals face a similar challenge
when using BASIC-Q in clinical settings.

Ineffective communication can result in delayed treat-
ment or misdiagnosis. Providing a standardized tool
could serve to increase the level of awareness of signs
of cognitive impairment among healthcare profession-
als. BASIC-Q provides a quantitative measure that can
be easily interpreted and serve as a basis for communi-
cation about cognitive symptoms. It can contribute to
a common “language” among healthcare professionals.
BASIC-Q may help make case-finding more systematic in
securing a uniform manner of detecting cognitive impair-
ment in community settings and BASIC-Q may also con-
tribute to the decision-making process for healthcare
professionals in recommending further evaluation at the
GP clinic.

In conclusion, BASIC-Q had fair to good classifica-
tion accuracy for identifying people in a community
health care with cognitive impairment. We found that
the full BASIC-Q has a significantly higher accuracy
than prorated BASIC-Q and it should be a priority to
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obtain responses from informants. BASIC-Q is brief and
easy to administer, does not require specialized training
and is therefore a useful tool when suspecting cognitive
impairment in primary care. BASIC-Q is not a diagnos-
tic instrument, but rather a case-finding tool, and may be
used to qualify primary healthcare professionals’ deci-
sions about whether to recommend individuals to con-
sult their GP for further evaluation.
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