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ABSTRACT

Background: Cognitive impairment occurs in up to 80% of patients with heart failure (HF). The National
Institute for Neurological Disorders and Stroke (NINDS) and the Canadian Stroke Network (CSN) recom-
mend a 5-minute cognitive screening protocol that has yet to be psychometrically evaluated in HF pop-
ulations. The aim of this study was to conduct a secondary analysis of the sensitivity and specificity of
the NINDS-CSN brief cognitive screening protocol in HF patients.
Methods: The Montreal Cognitive Assessment (MoCA) was administered to 221 HF patients. The
NINDS-CSN screen comprises 3 MoCA items, with lower scores indicating poorer cognitive function.
Receiver operator characteristic (ROC) curves were constructed, determining the sensitivity, specificity
and appropriate cutoff scores of the NINDS-CSN screen.
Results: In an HF population aged 76 6 12 years, 136 (62%) were characterized with cognitive impair-
ment (MoCA !26). Scores on the NINDS-CSN screen ranged from 3e11. The area under the receiver
operating characteristic curve indicated good accuracy in screening for cognitive impairment (0.88;
P ! .01; 95% CI 0.83e0.92). A cutoff score of #9 provided 89% sensitivity and 71% specificity.
Conclusions: The NINDS-CSN protocol offers clinicians a feasible telephone method to screen for
cognitive impairment in patients with HF. Future studies should include a neuropsychologic battery to
more comprehensively examine the diagnostic accuracy of brief cognitive screening protocols. (J Cardiac
Fail 2016;22:99e107)
Key Words: Heart failure, cognitive impairment, cognitive screening.

In an ageing population heart failure (HF) is the most
chronic disabling illness in cardiovascular health, affecting
26 million individuals worldwide.1,2 Not surprisingly, HF
continues to be the leading medical cause of hospitaliza-
tion, representing 1%e2% of all hospital admissions world-
wide.2 Most notably, despite significant improvements in
HF treatments, almost 25% of recently discharged patients
with HF experience a hospital readmission within 30 days.3

These factors account for increasing direct and indirect
health care costs associated with HF, which in the United
States consume $20.9 billion annually.4 Cognitive impair-
ment is closely associated with HF and poor clinical
outcomes, including poor engagement in self-care, medica-
tion nonadherence, and increased mortality.5e8 The
HF-cognition paradigm is a contentious issue, with reported
prevalence rates ranging from 25%9 to 80%.5,10 Cognitive
screening as part of routine assessment may identify
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patients who are most vulnerable to poorer health out-
comes; however, greater research endeavors are required
to inform clinical practice on optimal screening practices
in the contemporary management of HF.11

There is level B evidence for cognitive screening to be
recommended as best practice in the contemporary man-
agement of HF.12 However, to date there are no recommen-
dations on how this should be done.13 Adding to this issue
for clinicians, cognition can be considered on a continuum
ranging from normal performance for age to severe impair-
ment associated with dementia, and cognitive screening
questionnaires often have differing thresholds that differen-
tiate this spectrum of impairment.14,15 The Vascular Cogni-
tive Impairment Harmonisation Standards16 were
developed by representatives from The National Institute
for Neurological Disorders (NINDS) and the Canadian
Stroke Network (CSN) to provide consensus guidelines
on cognitive screening of patients with vascular-related
cognitive impairment (VCI). The pattern of cognitive
impairment that is typically exhibited in VCI includes def-
icits in executive functioning, information processing
speed, attention, working memory and language, typically
resulting from neuropathology affecting the frontal and
temporal lobes, hippocampus, and basal ganglia.17 As
such, cognitive screening protocols for VCI need to be sen-
sitive to a wide range of cognitive domains implicated in
the spectrum of VCI. The cognitive assessment protocols
recommended by the NINDS-CSN group include a 5-
minute screen composed of 3 items from the Montreal
Cognitive Assessment (MoCA),18 devised thus for use in
clinical practice and large clinical studies where brevity,
ease of administration, and sensitivity of the screening
tool are especially important.16

Cognitive screening is not a formal diagnosis for cogni-
tive impairment, but it does have an important role in alert-
ing clinicians to patients who may warrant further
neurocognitive assessment and additional support,19 or in
ruling patients as eligible to participate in research trials.
The full MoCA was specifically developed to screen for
mild cognitive impairment (MCI) in individuals who would
otherwise perform in the normal range on the Mini Mental
State Exam.18 The MoCA assesses 6 domains that are often
implicated in MCI, including memory (recall and working),
visual-spatial, executive function, attention/concentration,
language, and orientation (Table 1). Scores range from
0 to 30, with higher scores reflecting better cognitive per-
formance. The suggested normal range is 26e30. In an
early validation study performed on individuals who at-
tended a memory clinic, where Alzheimer pathology was
likely to predominate, the cutoff of 26 had optimal sensi-
tivity (90%) and specificity (89%) in screening for
MCI.18 However, a cutoff of 26 may not be optimal in
patients with cardiovascular disease who are at a high
risk of VCI.14 When screening for MCI in HF, and more
general cardiovascular populations, MoCA cutoff scores
of !24 had better sensitivity and specificity than scores
!26.14,20 Furthermore, in elderly community-dwelling
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