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Introduction: Mild cognitive impairment (MCI) is regarded as a prodrome to
dementia. Various cognitive tests can help with diagnosis; meta-analysis of diagnostic
accuracy studies would assist clinicians in choosing optimal tests.

Methods: We searched online databases for “mild cognitive impairment” and
“diagnosis” or “screening” from 01/01/1999 to 01/07/2017. Articles assessing the
diagnostic accuracy of a cognitive test compared with standard diagnostic criteria
were extracted. Risk of bias was assessed. Bivariate random-effects meta-analysis
was used to evaluate sensitivity and specificity.

Eight cognitive tests (ACE-R, CERAD, CDT-Sunderland, IQCODE, Memory
Alteration Test, MMSE, MoCA, and Qmci) were considered for meta-analysis. ACE-R,

CERAD, MoCA, and Qmci were found to have similar diagnostic accuracy, while the

Results:

MMSE had lower sensitivity. Memory Alteration Test had the highest sensitivity and
equivalent specificity to the other tests.

Discussion: Multiple cognitive tests have comparable diagnostic accuracy. The
Memory Alteration Test is short and has the highest sensitivity. New cognitive tests

for MCI diagnosis should not be compared with the MMSE.
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1 | INTRODUCTION

Mild cognitive impairment (MCI) is a potentially significant diagnosis. It
is regarded as a prodrome of dementia, involving greater forgetfulness
than one would expect for their age, yet retaining all or almost all of
day-to-day independence and not meeting criteria for clinically proba-
ble dementia.! Around half of those diagnosed with MCI will develop
dementia within 3 years, and from the point of MCI diagnosis, 6% to
15% of patients will convert to dementia per year.?* Increasing inter-
est is directed at early diagnosis of dementia; even though current
drug treatments are not indicated for MCI,*® early diagnosis has ben-
efits: the future care needs of the patient can be to some degree antic-
ipated, and arrangements can be made in good time, with the patient
being involved in these decisions at a stage where their decision-
making is relatively unimpaired. Furthermore, a recent meta-analysis

assessment, diagnosis, mild cognitive impairment, screening, test

has shown that there are some modifiable predictors of conversion
to dementia, including untreated diabetes and low dietary folate (with
the caveat that there is currently no prospective evidence proving that
modifying these risk factors reduces the risk of progressing to demen-
tia, with the possible exception of folate supplementation).>” MCl is
associated with depression, itself a potentially modifiable risk factor
for progression to dementia.®? Nonetheless, the modifiable risk fac-
tors identified by Cooper et al are pathologies in their own right, with
effective treatments available in primary care.

Nonetheless, the diagnosis of MCI must be made carefully, and
patients must be counselled that MCI has a variable natural history
and prognosis, and that they will not necessarily develop dementia.
A diagnosis of MCI can be both stigmatising and anxiety-provoking,®
and we acknowledge that many clinicians may not wish to screen for

MCI, given that it has a variable natural history and that treatment is
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largely supportive. With this caveat in mind, screening for MCI, while

not imperative, may clearly be useful in clinical practice, and current
American Academy of Neurology consensus guidelines offer an up-
to-date summary of the current clinical pathway.**

The diagnosis of MCl was first characterised in 1999 by the Petersen
criteria.}2 The diagnosis of MCl is also codified in DSM-5.1314

Petersen (2004) criteria for MCI diagnosis®>:

1. Subjective cognitive complaint, ideally corroborated by an

informant

2. Impaired cognition for age demonstrated on neuropsychological

testing
3. Preserved general cognitive function
4. Intact activities of daily living

5. Not demented.

Mild cognitive impairment can be further categorised into
amnestic, non-amnestic, and multi-domain impairment subtypes®®
(a-MCl, na-MClI, and md-MClI, respectively). However, the validity
of some of these subtypes has been questioned.'®

The prevalence of MCl in the community is difficult to determine
accurately, since different studies have used slightly different defini-
tions of MCL.Y” In community-dwelling adults over 65 years old, MCI
prevalence is variously reported as between 3% and 25%,%% with
variability arising from factors such as the mean age of the sample.

The use of a standardised cognitive test is a typical starting point for
the formal neuropsychological assessment of patients with a cognitive
complaint and is recommended by current MCI consensus guidelines.
Several factors may influence the choice of test, such as clinicians' famil-
iarity with the test, availability of translations, copyright, ease of adminis-
tration, time constraints, evidence base of the test, and its perceived
accuracy.?° In the psychogeriatric clinic setting, the Mini-Mental State
Examination?! (MMSE) and Montreal Cognitive Assessment?? (MoCA)
are popular. It must be noted that each cognitive test arose in different
contexts: the MMSE was devised in 1975 as an all-purpose bedside cog-
nitive examination for psychiatric inpatients, not just dementia syn-
dromes—the concept of MCI was not yet formally recognised—while
the MoCA was devised specifically with more difficult items in mind to
increase the sensitivity for MCl in the psychogeriatric clinic setting, but
also included frontal and executive function items to increase sensitivity
for atypical dementia syndromes. More recently, further brief tests have
been developed specifically for the diagnosis of MCI, such as the Mem-
ory Alteration Test?® (M@T) and Quick Screen for Mild Cognitive Impair-
ment?* (Qmci). Unlike older tests such as the Addenbrooke's Cognitive
Examination Revised (ACE-R), Consortium to Establish a Registry for
Alzheimer's Disease Battery total score?® (CERAD) and MoCA, these
newer instruments do not test as many different cognitive domains but
rather aim to separate MCl and dementia from healthy individuals by
testing only the domains believed to be more selectively affected. For
instance, both the Qmci and M@T have a more extensive recall compo-
nent, as this is believed to be affected early in the course of MCIL.2¢ In
both tests, the orientation component aims to identify those with
dementia. Both of these shorter tests can be administered in around

5 minutes, making them potentially suitable for use in general practice.

Key points

e Summary sensitivity, but not specificity, of the MoCA,
CERAD, M@T, and ACE-R is significantly higher than
that of the MMSE for MCI.

e Comprehensive cognitive tests (ACE-R, CERAD, MoCA)
have similar sensitivity and specificity for MCI.

e The Memory Alteration Test is the cognitive test with
the highest sensitivity for MCI.

e Memory Alteration Test and Qmci are short tests with

useful diagnostic accuracy for MCI.

Use of cognitive testing in UK general practice is mostly focussed on
detecting dementia rather than MCI, and the most popular instruments
are the 6-Item Cognitive Impairment Test, MMSE, Clock-Drawing Test
(CDT), and Abbreviated Test of Mental Status, according to a small sur-
vey of general practitioners in Kent, England.?” A review by Brodaty
and colleagues?® has found the Memory Impairment Screen,?’ General
Practitioner Assessment of Cognition,*® and Mini-Cog®* to be the most
suitable for dementia screening in primary care, based on brevity, ease
of use, and validation in primary care settings.

The present meta-analysis aims to identify the cognitive tests with
the most extensive evidence base for the diagnosis of MCI, evaluating
both sensitivity and specificity. In particular, we believe that a brief
screening test for MCl should favour sensitivity over specificity, such that
diagnoses are not missed following an initial assessment. A false positive
result can be rectified with more careful consideration of the patient's
history, whereas a false negative result may result in a delay to the
patient receiving the correct diagnosis or being lost to follow-up. On
the other hand, the potential harms and costs arising from over-referral
are not well studied, and in a research setting a high specificity is desired.

Additionally, we will review the published literature for (1)
computer-based measures for the diagnosis of MCI and (2) informant-
based measures for the diagnosis of MCI. Although a similar meta-

analysis has recently been published on this subject,®?

our meta-analysis
differs in several important respects: it excludes studies identifying MCI
in the context of Parkinson's disease and other neurological conditions,
and includes studies on new, brief, validated screening instruments
(M@T and Qmci), comparing these to more established cognitive tests.
Additionally, our meta-analysis includes a full presentation of the

QUADAS-2 assessment of methodological quality.

2 | METHODS

2.1 | Literature search

We searched Medline, EMBASE, PsycINFO, and Scopus with the fol-
lowing search terms (MCI OR mild cognitive impairment) AND (diag-
nosis OR screening OR detection OR test OR assessment OR
validation OR informant) and a list of exclusion terms, from 01/01/
1999 to 01/07/2017. Fuller details of the search strategy are detailed

in the Supporting Information.
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We sought studies published in English where one or more neuro-
psychological tests (hereafter referred to as the “index test”) were
used, together with a specified numerical cut-off score, to distinguish
individuals with MCI versus healthy controls or individuals with sub-
jective memory complaints, and compared with a “reference standard”
diagnosis (psychiatrist or multidisciplinary team consensus diagnosis
based on published criteria, taking into account the patient's history
and longer neuropsychological batteries). For the broadest possible
range of studies, we included studies from both community and sec-
ondary care settings, using cutoffs at any numerical value, regardless

of whether it was pre-specified or not. Studies were excluded if:

1. The reference standard diagnosis of MCl was not made according
to published criteria (Petersen criteria,*>*®> Winblad criteria,*
Gauthier criteria,®® National Institute of Ageing—Alzheimer's
Association criteria,®* DSM-5 criteria for mild neurocognitive
disorder®®). Since the first Petersen criteria were published in
1999,1? articles published before 1999 were excluded.

2. Patients with pre-existing medical, neurological, and/or psychiat-
ric illness besides MCI or dementia were included in the study.
This is because neurological diseases such as Parkinson's disease
can present with atypical MCI syndromes,®® including early

functional impairment.

3. Sensitivity and specificity of the index test at a given cut-off for
the diagnosis of MCI vs a control population were not presented

in the paper.

2.2 | Selection of studies

Two independent reviewers (N.A. and A.B.) assessed studies for inclu-
sion by brief sorting of titles, abstracts, and full texts. Disagreements

were resolved by consensus.

2.3 | Data extraction

Two independent reviewers (N.A. and A.B.) extracted data from the
studies into a standardised form. Different scoring systems of the
same test were considered as distinct tests. This applies mostly to
the different CDT scoring systems, which we have abbreviated as
CDT-[author of scoring system]. The study design and population,
MCI subtype identified, control group selection and characteristics,
index test(s), and reference standard were extracted. Additionally,
the total number of subjects with MCI and controls, alongside the
reported sensitivity and specificity of the index test at a given cut-
off for distinguishing between MCI and cognitively normal individuals,
were extracted into Review Manager, and 2 x 2 tables were recon-
structed. Where several sensitivity/specificity pairs were presented
in the study, the one described as optimal by the authors was
extracted, or the one with the greatest area under curve. For each test
included in the meta-analysis, we extracted data on the number and
type of items in the test, as well as the average administration time
from the original citation of that cognitive test. This information is pre-
sented in Table 2.

24 | Assessment of methodological quality

The methodological quality of the selected studies was conducted with
the QUADAS-2 tool independently by two raters (A.B. and D.C.). A sum-
mary table of the ratings was constructed with the two reviewers resolv-
ing disagreements by consensus. QUADAS-2 is a structured tool
recommended by the Cochrane Collaboration, which evaluates studies
in four domains: patient selection, index test, reference standard and
flow and timing.3® We added a further question, which was whether
studies assessed functional impairment with a standardised scale. Results

are presented in the Supporting Information.

2.5 | Meta-analysis

Quantitative meta-analysis of diagnostic accuracy was considered for
index tests whose sensitivity and specificity had been evaluated in at least
five published articles meeting the criteria above. The studies considered
for quantitative meta-analysis are presented in Table 1 of the Supporting
Information. Studies comparing more than one index test to a reference
standard diagnosis have each index test comparison entered separately.
Bivariate random-effect meta-analysis was conducted according to the
method described by Reitsma et al,®” generating a summary receiver-
operated curve (SROC) with calculated area under curve and a summary
estimate of sensitivity and specificity, with confidence intervals (Cl) creat-
ing a 95% confidence region ellipse on the SROC. We did not calculate
the I? statistic, as this is a univariate measure not recommended for
diagnostic accuracy reviews.®® All statistics were conducted in R using

the mada package,®” which does not calculate the 95% prediction region.

3 | RESULTS

3.1 | Literature search

Our literature search revealed 9694 primary studies, of which 66 were
considered for the meta-analysis. The results of the search are
summarised in the flow diagram (Figure 1). Cognitive tests evaluated in
less than five published articles are as follows: 6-Item Cognitive Impair-
ment Test (n = 1), ABCS 135 (n = 2), ACE (n = 4), ACE-lll (h = 2) AD8
(n=4), CAMCOG (n = 4), CANS-MClI (n = 2), CANTAB (n = 1), CDT-Babins
(n = 3), CDT-Cohen (n = 2), CDT-Lin (n = 1), CDT-Mendez (n = 1), CDT-
Rouleau (n = 4), CDT-Shulman (n = 3), CDT-Wolf-Klein (n = 2), Cogstate
(n = 1), DemTect (n = 3), DRS-2 (n = 2), HVLT (n = 1), LST (n = 1), Mini-
ACE (n = 1) Memory Impairment Screen (n = 2), SAGE (h = 1) TYM
(n = 4), and VFT (n = 4). The only computer-based tests in the above list
are the CANTAB, CANS-MCI, and Cogstate.

Two informant measures were identified: the AD8 questionnaire*®
and Informant Questionnaire for Cognitive Decline in Elderly*!
(IQCODE). Of these, the IQCODE's diagnostic accuracy was evaluated
in five studies meeting our inclusion criteria. Other tests included in the
meta-analysis were as follows: ACE-R (n = 6 studies), CDT-
Sunderland*? (n = 7 studies), CERAD (n = 5 studies), M@T (n = 5 stud-
ies), MoCA (n = 24 studies), MMSE (n = 46 studies), and Qmci (n = 5
studies). Forest plots for all the studies, grouped by test, are included

in the Supporting Information. The results of the literature search are
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FIGURE 1 Flow diagram summarising the literature search and study selection [Colour figure can be viewed at wileyonlinelibrary.com]

summarised in Table 1. With the exception of the IQCODE, which is an
informant questionnaire, the components of the cognitive tests meet-
ing our inclusion criteria are summarised in Table 2. Characteristics of
the included studies are described in the Supporting Information.

While considering tests for meta-analysis, studies of the CDT-
Sunderland and IQCODE diagnostic accuracy were found to be too
heterogeneous for quantitative meta-analysis (visual inspection of
scatterplots, Figure 2). We therefore decided to give a narrative over-
view of the studies evaluating the CDT and IQCODE.

3.2 | CDT has unclear diagnostic accuracy for MCI
diagnosis

The diagnostic accuracy of the CDT-Sunderland was evaluated in
seven studies. Four studies found high specificity (>0.85), and three

found lower specificity (0.57-0.70). Of the four studies reporting high

TABLE 1 Summary of literature search results

Number of Total Total Participants

Test Studies Participants with MCI
ACE-R 6 563 271
CDT-Sunderland 7 4263 867
CERAD 5 4076 706
IQCODE 5 1372 849
Memory alteration test 5 1485 427
MoCA 24 4095 1573
MMSE 46 17 749 7493
Qmci 5 1206 395

specificity, two reported very low sensitivity (ca. 0.3) while two
reported low sensitivity (0.60). The remaining three studies reported
moderate sensitivity (0.58 to 0.70). This heterogeneity in results is
likely due to considerable heterogeneity in the underlying study pop-
ulations (community samples vs tertiary care samples) (Figure 2, and

Forest plot in the Supporting Information).

3.3 | IQCODE has unclear diagnostic accuracy for
MCI diagnosis

The largest study of the IQCODE's diagnostic accuracy found very high
sensitivity (0.98) and moderate specificity (0.72). Three other studies found
more moderate sensitivities (0.74-0.82) and specificities (0.54-0.72). One
very small study found poor sensitivity (0.46) and high specificity (0.89).
The relatively small number of primary studies with large heterogeneity
and highly unequal sample sizes made fitting the bivariate model impossible
(Figure 2, and Forest plot in the Supporting Information).

3.4 | Meta-analysis

3.4.1 | Comprehensive cognitive tests have similar
diagnostic accuracy for MCI diagnosis

The three comprehensive tests in the meta-analysis (ACE-R, CERAD,
MoCA) have extremely similar summary sensitivity and specificity with
95% Cl for both parameters which overlap (Figure 3). Area under the
SROC was 0.839 for ACE-R, 0.856 for CERAD, and 0.847 for MoCA

(see Supporting Information for full results).
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FIGURE 2 ROC plot of CDT-Sunderland
studies (left) and IQCODE studies (right).
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3.4.2 | MMSE is less sensitive for MCI diagnosis

The meta-analysis of the MMSE's summary sensitivity (0.664, 95% Cl
0.605-0.718) does not overlap with that of the MoCA (0.812, 95% ClI
0.771-0.847), strongly suggesting that the MMSE is a less sensitive
instrument than the MoCA for MCI diagnosis. Specificity is however
equivalent (0.735, 95% Cl 0.686-0.778) (Figure 3).

3.4.3 | Qmuciis an effective non-comprehensive test
for MCI diagnosis

Quick Screen for Mild Cognitive Impairment had a similar diagnostic
accuracy for MCI as the comprehensive cognitive tests (area under
SROC 0.836, sensitivity 0.770 [95% Cl 0.712-0.820], specificity
0.789 [95% ClI 0.711-0.851]). Sensitivity and specificity estimates are
not significantly different from those of the comprehensive cognitive
tests (Figure 3).

3.4.4 | Memory Alteration Test (M@T) is the test
with the highest sensitivity

Summary ROC curves for MMSE, MoCA, ACE-R and Memory Alteration
Test are compared in Figure 4. The confidence region of the M@T does
not overlap with those of the remaining cognitive tests on the vertical
axis (sensitivity). The M@T's summary estimate of sensitivity is 0.951
(95% Cl 0.892-0.978) compared with 0.812 (95% ClI 0.771-0.847) for
the MoCA. M@T also has good specificity, equivalent to the MoCA
(0.84, 95% Cl 0.667-0.932). Area under SROC was 0.961 for M@T.

3.4.5 | Meta-regression

The bivariate model of diagnostic accuracy meta-analysis used thus far
allows covariates to be entered into the model at the study level to
determine whether they are associated with statistically significant
differences in sensitivity, specificity, or both38 (meta-regression).
Using only the MoCA dataset, we performed meta-regression using
type of controls (subjective memory complaints or cognitively healthy
older adults) as a covariate. While most of the studies of the MoCA
used individuals without cognitive complaints as controls (n = 21 stud-
ies), others used patients with subjective memory complaints present-

ing to memory clinic, but not meeting criteria for MCI or dementia, as

Larger ovals represent studies with larger

] 03 02 01

0s o
Soaccty sample sizes

controls (n = 3 studies). Studies using patients with subjective memory
complaints as controls reported lower sensitivity and specificity, but
the effect did not reach statistical significance (P = 0.216 for sensitiv-
ity, P = 0.134 for specificity).

Given that the M@T showed the highest diagnostic accuracy but
was used for the diagnosis of aMCIl in four out of the five studies
analysed, we performed a meta-regression to see whether the MoCA's
diagnostic accuracy was higher in studies identifying aMCl only (n = 4
studies) compared with studies identifying all MCI subtypes (n = 20
studies). In studies identifying aMCI only, the MoCA showed higher
specificity, but this was not statistically significant (P = 0.894 for sen-
sitivity and P = 0.211 for specificity).

4 | DISCUSSION

The results of the meta-analysis presented can contribute to the liter-
ature on early detection of MCI. Despite having different inclusion
criteria, our results largely concur with those of the meta-analysis by
Tsoi and colleagues.®2 With respect to the MoCA and MMSE, our
summary estimates of sensitivity and specificity were almost identical.
While Tsoi and colleagues considered a variety of recall tests together,
we only considered single tests, demonstrating that the M@T (which
has a more significant recall component than the other tests in this
meta-analysis) to have a similar summary sensitivity and specificity
to the recall tests as presented by Tsoi and colleagues. We have
shown that two brief instruments (Qmci and M@T) have useful diag-
nostic accuracy for MCI detection and an administration time of
around 5 minutes, making them potentially suitable for the evaluation
of patients presenting with cognitive complaints in primary care.
Although current consensus guidelines on MCI recommend that
patients with cognitive complaints are assessed with any standardised
test,'? implying that all tests have similar diagnostic accuracy, our
meta-analysis shows that although several tests have largely similar
accuracy, the MMSE has clearly inferior sensitivity to the other tests
evaluated in this meta-analysis and the CDT-Sunderland has an
unclear sensitivity and specificity, while the IQCODE as an informant
measure is clearly not suitable for all patients, and also has an unclear
sensitivity and specificity for MCI. Our assessment of the CDT is in

agreement with the systematic review by Ehreke and colleagues.**
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With respect to the MMSE, our meta-analysis joins an increasing
literature calling on clinicians not to use the MMSE if MCI is
suspected,*® especially since the MoCA is both more sensitive to
impairment in a variety of clinical settings**#” (including MClI, as dem-
onstrated in the present meta-analysis) and available free of copyright
in 35 languages. This is to be expected, given that the MoCA was
developed with the specific intention of being sensitive for MCI. We
note that a recent systematic review of RCTs on aMCI found that
MMSE was the most commonly used instrument for defining the “pre-
served general cognitive function” criterion of the Petersen criteria.*®
Also of note is that many electro-convulsive therapy services in

Europe still specify the use of the MMSE as screening for cognitive

impairment among their patients,*®

and many general practitioners
continue to use the MMSE in their practice.?’” We hypothesise that
under-diagnosis of dementia may be in part due to the ongoing wide-
spread use of cognitive tests with lower sensitivity for the early stages
of the disease (MCI), and our meta-analysis demonstrates that brief
and sensitive cognitive tests are available free of copyright. The Mem-
ory Alteration Test seems to be the most suited of all the tests
reviewed in this article for use in primary care, given that it had the
highest sensitivity, has been evaluated in two studies with primary
care populations and does not require the patient to write, making it
suitable for patients with lower educational level. We suspect how-

ever that more validation studies in naturalistic general practice
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FIGURE 4 SROC plot (bivariate model) comparing diagnostic test
accuracy of MMSE, MoCA, ACE-R, and M@T. Points represent the
summary estimate of sensitivity and specificity as determined by
bivariate meta-analysis. Ellipses show 95% confidence intervals for
each test's diagnostic accuracy. SROC curves have been extrapolated
beyond the range of the original data. False positive

rate = (1 - specificity) [Colour figure can be viewed at
wileyonlinelibrary.com]

samples would be required. Moreover, four out of five studies evaluat-
ing its diagnostic accuracy were conducted with aMCI patients only,
while the Qmci's evidence base included all MCI subtypes. The M@T
is available free of copyright for clinical use (but licensed for research
and commercial use) in English, Spanish, and Portuguese, and the
Qmci is available for unrestricted non-commercial use under Creative
Commons license in English, Dutch, and Turkish.

In the tertiary care setting, comprehensive cognitive tests (ACE-R,
CERAD, MoCA) were found to have very similar sensitivity and spec-
ificity. Even though brief tests were shown to have comparable sensi-
tivity and specificity for MCI diagnosis, we believe that the use of a
comprehensive test is important in the tertiary care setting, as its
use may uncover deficits in the visuospatial or executive domains,
which are not tested by the M@T and minimally tested in the Qmci.
Given that several underdiagnosed subtypes of dementia (dementia
with Lewy bodies, Parkinson's disease dementia, together making up
10%-15% of all dementia diagnoses) may present with prominent
visuospatial and/or executive deficits® as well as memory impairment,
use of comprehensive cognitive tests remains desirable.

Our meta-analysis also has some limitations. Most of the
included studies were case-control studies of patients with pre-
existing diagnoses and healthy controls taken as samples of conve-
nience or recruited from the community, which can inflate the diag-
nostic accuracy of a test by including phenotypic extremes. Few
studies used consecutive memory clinic referrals as their study popu-
lation. We note that our meta-regression found that in the case of
the MoCA, studies using patients with subjective memory complaints
as controls (n = 4) reported lower sensitivity and specificity, although
the low number of studies meant that our analysis may have been
underpowered to show statistical significance. Additionally, patients

with psychiatric comorbidity, pre-existing medical illness, or sensory

impairments were not included. We therefore believe that the diag-
nostic accuracies reported in the primary studies are likely to be
higher than would be encountered in daily clinical practice. Another
significant source of bias comes from the fact that most studies
reported sensitivity and specificity pairs at the cut-off which was
found to be optimal after results were analysed, again inflating esti-
mates of diagnostic accuracy.

In the QUADAS-2 summary results, more than half (60%-100%) of
all the studies for each test showed “high” or “unclear” risk of bias in the
“patient selection” domain, largely for the reasons noted above. The
exception was the Qmci, where only 40% of studies had “high” or
“unclear” risk of bias in this domain. For all the tests, minority of studies
(10%-40%) showed “high” or “unclear” risk of bias in the “index test”
and “reference standard” domains, while only a smaller minority
(>10%) showed concerns regarding applicability. Therefore, with the
exception of the Qmci, it appears that the biases noted above do not
affect one cognitive test significantly more than another, with the
caveat that QUADAS-2 is a purely qualitative assessment of risk of bias.
Regarding the Qmci, it is possible that reduced bias from patient selec-
tion may have reduced the summary sensitivity and/or specificities
calculated in this meta-analysis, when compared with the other tests.

Considerable heterogeneity was found among the included stud-
ies, particularly for the IQCODE, CDT-Sunderland, MoCA, and less for
CERAD and ACE-R. This is partly due to the heterogeneity of included
patients and controls (we note that the MoCA has been evaluated
across a broader range of countries), and the fact that MCl remains a
clinical diagnosis with imprecise definitions. We attempted to minimise
the latter factor by only including studies making the MCI diagnosis
with explicit reference to published criteria, but the interpretation of
the criteria may nonetheless vary between clinicians and patients, espe-
cially since different patients (and different cultures) may have varying

expectations regarding their cognitive function as they age.
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