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How to avoid 3 common errors
in dementia screening

The simple solutions outlined here will help you to
sharpen your evaluative tools and improve accuracy.

PRACTICE
RECOMMENDATIONS

> Use age- and education-
corrected normative data
when using dementia
screening tools. (C)

> Use verbatim instructions
and the same size stimuli
and response pages provided
in a test’s manual. (C)

> Ensure that norms used for
comparisons are current. (C)

Strength of recommendation (SOR)

@ Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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reatment options for dementia are expanding and im-

proving, giving extra impetus to detecting this progres-

sive disease as early as possible. For example, research
on the cholinesterase inhibitor donepezil has shown it can
delay cognitive decline by 6 months or more compared with
controls"*and possibly postpone institutionalization. With the
number of elderly individuals and cases of dementia project-
ed to grow significantly over the next 20 years,® primary care
physicians will increasingly be screening for cognitive impair-
ment. Given the time constraints and patient loads in today’s
practices, it’s not surprising that physicians tend to use evalu-
ation tools that are brief and simple to administer. However,
there are also serious pitfalls in the use of these tools.

IWhen to screen. Many health-related organizations
address screening for dementia*® and offer screening criteria
(eg, the Alzheimer’s Association,® the US Preventive Services
Task Force”). Our experience suggests that specific behavior-
al changes are reasonable indicators of suspected dementia
that should prompt cognitive screening. Using the Kingston
Standardized Behavioural Assessment,® we demonstrated a
consistent pattern of earliest behavior change in a commu-
nity-dwelling group with dementia.® Meaningful clues are a
decreased ability to engage in specific functional activities
(including participation in favorite pastimes, ability to eat
properly if left to prepare one’s own food, handling of personal
finances, word finding, and reading) and unsteadiness. These
specific behavioral changes reported by family or a caregiver
suggest the need for cognitive screening.

I Pitfalls associated with common screening tools, if
not taken into account, can seriously limit the usefulness of
information gained during assessment and potentially lead
to a wrong conclusion. Screening tools are just that: a means
of detecting the possible existence of a condition. Results are
based on probability and subject to error. Therefore, a single
test score is insufficient to render a diagnosis of dementia, and
is one variable in a set of diagnostic criteria.

The purpose of this article is to review some of the most
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Though a score
of >24 on the
MMSE is
commonly used
to rule out
dementia, that
cutoff misses
true
impairment in
many patients.
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commonly used tools and procedures for
dementia screening, identify procedural or
interpretive errors made in everyday clini-
cal practice, and suggest practical yet simple
strategies to address these problems and
improve the accuracy of assessments. We il-
lustrate key points with clinical examples and
vignettes using the Mini-Mental State Exami-
nation (MMSE)," an Animal Naming Task,
and the Trail Making Test."

Common error #1: Reliance

on simple, single cutoff scores

There are a number of important consider-
ations to keep in mind when trying to make
sense of scores from the many available cog-
nitive tests.

IThe range of normal test results is
wide. The normal range for most physiologic
measures, such as glucose levels or hemo-
globin counts, is relatively narrow. However,
human cognitive functions can naturally dif-
fer from person to person, and the range of
normal can be extremely large.

1 A single, all-purpose cutoff score ig-
nores critical factors. Very often, clinicians
have dealt with the issue of wide variance
in cognition scores by establishing a general
cutoff point to serve as a pass-fail mark. But
this practice can result in both under- and
overidentification of dementia, and it ignores
the 2 components that chiefly determine
how individuals differ cognitively: age and
intelligence.

Practical fix: Use age-, intelligence-
corrected normative data

Level of cognitive performance can be reveal-
ing when adjustments are made for age and
intelligence. Not taking these factors into ac-
count can lead to many errors in clinical deci-
sion making.

1 Age matters. Many cognitive capaci-
ties decline as part of normal aging even in
otherwise healthy individuals (eg, reaction
time, spatial abilities, flexibility in novel
problem solving).’> With this in mind, psy-
chologists often have made the distinction
between “hold” tests (remaining stable or
even improving with age) and “no-hold” tests

(declining with age).'* Therefore it is critical
to ask, “What is normal, given a particular
patient’s age?” If normative data corrected for
age are available for a given test, use them.

Iintelligence is a factor, too. Intelli-
gence, like most human qualities, is distrib-
uted along a bell-shaped curve of normal
distribution, wherein most people fall some-
where in the middle and a smaller number
will be at the lower and higher tails of the
curve. Not all of us fall into the average range
of intelligence; indeed, psychometrically,
only half of us do. The other half are found
somewhere in the more extreme ends. In
evaluating a person for dementia, it is criti-
cal to compare test results with those found
in the appropriate intellectual group. But how
does the physician looking for a brief assess-
ment strategy determine a patient’s premor-
bid level of intellectual functioning?

A widely used and accepted heuristic for
gauging intelligence is “years of education.”
Of course, education is not perfectly corre-
lated with intelligence, particularly as those
who are now elderly may have been denied
the opportunity to attend school due to the
Great Depression, war, or other life events.
Nevertheless, with these limitations in mind,
level of education is a reasonable approxima-
tion of intelligence. In practical application,
premorbid intellectual level is determined by
using education-corrected normative data.

Typically with cognitive tests, cutoff
scores and score ranges are defined for gener-
allevels of education (eg, less than grade 12 or
more than grade 12; elementary school, high
school, post-secondary, etc). Adjusted norms
for age and education are usually determined
by taking large samples of subjects and strati-
fying the distribution by subgroups—eg,
5-year age groups; levels of education such as
elementary school or high school—and then
statistically analyzing each group and noting
the relative differences between them.

I lllustration: MMSE. Although not de-
signed for the overall measurement of cog-
nitive impairment in dementia, the MMSE"®
has become widely used for that purpose. It
is fairly insensitive to cognitive changes as-
sociated with earlier stages of dementia,
and is intended only as a means of identify-
ing patients in need of more comprehensive
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TABLE 1

Sensitivity and specificity of commonly used dementia screening tests

Test Cutoff score Sensitivity (%) Specificity (%)
Mini-Mental State Exam?? <24 66 99
Word Fluency — Animal Naming* <15 88 96
Mini Cognitive Assessment* <2 76 89
Sweet 16* <14 80 70
Trail Making B% 117 sec 75 76
MoCA (for MCl)? <26 90 87
mini-KSCAr'® <36 92 95

KSCAr, Kingston Standardized Cognitive Assessment-Revised;

assessment. However, the MMSE is increas-
ingly used to make a diagnosis of dementia."
In some areas (eg, Ontario, Canada), it is used
to justify paying for treatment with cognitive
enhancers.

1 The universal cutoff score proves in-
adequate. Although several dementia cutoff
scores for the MMSE have been proposed, it
is common practice to use an MMSE score
>24 to rule out dementia.'® In our clinical prac-
tice, however, many patients who ultimately
are diagnosed with early dementia often
perform well on the MMSE, although rather
poorly on other dementia screens, such as the
Kingston Standardized Cognitive Assessment-
Revised (KSCAr)" or the mini-KSCAr.'®

Recently, we reviewed cases of >70 indi-
viduals from our outpatient clinic who were
given the MMSE and were also diagnosed as
having dementia by both DSM-1V (Diagnostic
and Statistical Manual of Mental Disorders)"
and the National Institute of Neurological
and Communicative Disorders and Stroke
and the Alzheimer’s Disease and Related
Disorders Association® criteria. Over three-
quarters (78%) of these cases had an MMSE
score of >24. Based on MMSE scores alone,
these individuals would have been declared
“not demented.”"”

I Correcting for age and intelligence
increases accuracy. Published age and edu-
cation norms are available for the MMSE.*
In applying these norms to our sample de-
scribed above, the number of misidentified
patients drops to approximately one-third
(35.7%). This means that instead of misiden-
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MCI, mild cognitive impairment; MoCA, Montreal Cognitive Assessment.

tifying 2 out of 3 cases, the age and education
corrections reduced this to about one out of
3, thereby increasing sensitivity and specifici-
ty. While this is still an unacceptably high rate
of false negatives, it shows the considerable
value of using age and education corrections.

The challenge of optimizing sensitivity
and specificity of dementia screening tools is
ongoing. As a matter of interest, we include
TABLE 1,%'8222¢ which shows calculated sen-
sitivities and specificities of some commonly
used screening tests.

Another practical fix: Use distributions
and percentile-based normative data
Instead of simple cutoff scores, test scores
can be, and often are, translated into per-
centiles to provide a meaningful context for
evaluation and to make it easier to compare
scores between patients. Someone with a
score at the 70th percentile has performed
as well as or better than 70% of others in
the group who have taken the test. Usu-
ally, the average range of a normal popula-
tion is defined as being between the 25th to
75th percentiles, encompassing 50% of that
population. In general, percentiles make
interpreting performance easier. Percentile-
based test norms can also help determine
with increased accuracy if there has been a
decline over time.

I lllustration: Animal Naming Task. In
a common version of this task, patients are
asked to name as many animals as they can
in 60 seconds. This task has its roots in neuro-
psychological tests of verbal fluency, such as
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Using current
age- and
education-
corrected norms
instead of all-
purpose cutoffs
on cognition
tests improves
screening
accuracy.
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TABLE 2

How age and education level can affect

verbal fluency measure®

Equivalent percentiles per years of education (assuming a score of just
15 named animals)

Age group <8yrs 13-15 yrs 218 yrs

60-64 46 24 12

65-69 54 27 16

70-74 58 31 18

75-79 66 38 24

80-84 69 46 28

85-89 76 50 34

90+ 79 54 38

the Controlled Oral Word Association Task.?
Verbal fluency tasks such as naming animals
tap verbal generativity/problem-solving and
self-monitoring, but are also highly depen-
dent on vocabulary (word knowledge), a
cognitive ability that is quite stable and even
improves as one ages until individuals are
well into their 80s.%

It is common practice with this proce-
dure to consider a cutoff score of 15 as a mini-
mally acceptable level of performance.>” Here
again, there are potentially great differences
in expected performance based on age and
intelligence. TABLE 2 shows the effect of age
and education on verbal fluency, expressed
as percentiles, using a raw score of 15.% For
an individual in their early 60s who has a
university degree, naming just 15 animals
puts their performance at the 12th percentile
(below average). The same performance for
someone in their 90s who has only 8 years of
education puts them in the 79th percentile
(above the average range of 25th-75th per-
centiles). This performance would indicate
impairment for the 60-year-old university-
educated individual, but strong cognitive
function for the 90-year-old.

Common error #2: Deviating

from standardized procedures
While clinicians specifically trained in cog-
nitive measurement are familiar with the

rigor by which tests are constructed, those
with less training are often unaware that
even seemingly minor deviations in proce-
dure can contaminate results as surely as
using nonsterile containers in biologic test-
ing, leading to inaccurate interpretations of
cognition.

Practical fix: Administer tests

using verbatim instructions

Failing to follow instructions can significantly
bias acquired data, particularly when using
performance tests that are timed.

I lllustration: Trail Making Test. Trail
Making is an old 2-part test developed for the
United States Army in the 1940s,"" and used in
the Halstead-Reitan neuropsychological bat-
tery. Part A is a timed measure of an individ-
ual’s ability to join up a series of numbered
circles in ascending order. Part B measures
the ability to alternately switch between 2 re-
lated tasks: namely, alternately joining num-
bered and lettered circles, in ascending order.
This is considered a measure of complex at-
tention, which is often disrupted in early
dementia.*

The test uses a specific standardized set
of instructions, and Part B’s interpretation
depends on having first administered Part A.
Anecdotally, we have increasingly seen clini-
cian reports using only Part B. Eliminating
Part A removes a significant opportunity for
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TABLE 3

Outdated vs current normative data: What passed for average
in 1968 is extremely poor by 2004 norms*

(Corrected for education 212 yrs)

Trail Making Test" Part A Part B
Time (secs) | Percentile Time (secs) | Percentile

Davies 1968 norms* (ages 60-69) 48 50th 119 50th
(ages 70-79) 80 50th 196 50th
Tombaugh 2004 norms3' (ages 60-64) 48 <1st 119 <1st
(ages 65-69) 48 <2nd 119 <1st
(ages 70-74) 80 <1st 196 <1st
(ages 75-79) 80 <Ist 196 <2nd

* Davies'® age groups were based on 10-year ranges and Tombaugh’s®' groups were 5-year ranges. Two 5-year Tombaugh
groups are paired to represent the same age breakdown as that in the Davies’ 10-year groups.

patients to become familiar with the task’s
demands, placing them at a considerable dis-
advantage on Part B and thereby invalidating
the normative data.

In addition, follow the exact phrasing
of the instructions and use stimuli and re-
sponse pages that are the same size as those
provided in the manual. If a patient errs at
any point, it’s important that the test ad-
ministrator reads, verbatim, the provided
correction statements because these state-
ments influence the amount of time spent
correcting an error and therefore the final
score.

Common error #3: Using

outdated normative data

Neglecting to use updated norms that reflect
current cohort differences can compromise
screening accuracy.

Practical fix: Ensure current norms
are used for comparisons

Societal influences—computers and other
technologies, nutrition, etc—have led to
steady improvements in cognitive and physi-
cal abilities. In basic psychology, this pat-
tern of improving cognition, documented as
an approximate increase of 3 IQ points per
decade, is referred to as the Flynn effect.*

N JFPONLINE.COM

Therefore, not only do age and education
need to be controlled for, but normative data
must be current.

Cognitive screening tools are usually
published with norms compiled at the time of
the test’s development. However, scores are
periodically “re-normed” to reflect current
levels of ability. These updated norms are
readily available in published journal articles
or online. (Current norms for each of the tests
used as examples in this article are provided
in the references).?"2%3!

Illlustration: Trail Making Test. The
normative data for this test are not only age-
and education-sensitive, but are also highly
sensitive to cohort effects. Early norms such
as those of Davies,** while often still quoted
in literature and even in some training initia-
tives, are now seriously outdated and should
not be used for interpretation. TABLE 3 shows
how an average individual (ie, 50th percen-
tile) in the 1960s, in one of 2 age groups,
would compare in speed to an individual of
similar age today.*" A time score that was at
the 50th percentile in 1968 is now at or below
the 1st percentile. More recent norms are also
usually corrected for education, as are those
provided by Tombaugh.?*!

In “Case study using optimal proce-
dures” on page E6, TABLE 4 shows the results
of using outdated Trail Making norms vs cur-

rent Trail Making norms.
CONTINUED
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A "case” for using optimal procedures

George is a 77-year-old retired school teacher with >15 years of education who was referred
to us for complaints of memory loss and suspicion of progressive cognitive deficits. On cogni-
tive screening he scored 26/30 on the Mini-Mental State Examination, generated 16 animal
names in 60 seconds, and completed Parts A and B of the Trail Making test in 80 seconds and
196 seconds, respectively. TABLE 4 summarizes test scores and interpretation with and without
appropriate corrections.

George's case dramatically illustrates the clinical impact of using (or not using) optimal in-
terpretive procedures—ie, age and education corrections and current (not outdated) norms.
Using the basic cutoff scores without corrections, George’s performance is within acceptable
limits on all 3 screening tests, and he is sent home with the comforting news that his perfor-
mance was within normal limits. However, by using appropriate comparative data, the same
scores on all 3 screens indicate impairment. A likely next step would be referral for special-
ized testing. Monitoring for progressive deterioration is advisable, and perhaps initiation of
medication.

TABLE 4
Trail Making: Outdated norms vs current norms

Version 1 - No corrections for age or education for MMSE or COWAT; outdated
Trail Making norms

Test Score Results Suggests dementia
MMSE 26 >24 within normal limits® No
COWAT 16 >15 within normal limits® No
Trail Making A 80 secs 50th percentile® No
Trail Making B 196 secs 50th percentile®? No

Decision: Negative for dementia

Version 2 - Applied age and education corrections for MMSE and COWAT; current
Trail Making norms

Test Score Results Suggests dementia
MMSE 26 Expected = 282 Yes
COWAT 16 38th percentile?® Yes
Trail Making A 80 secs <1st percentile?' Yes
Trail Making B 196 secs <2nd percentile®' Yes

Decision: Positive for dementia
COWAT, Controlled Oral Word Association Task; MMSE, Mini-Mental State Examination.

Patients deserve an accurate
assessment

A diagnosis of dementia profoundly affects pa-
tients and families. Progressive dementia such
as Alzheimer’s disease means an individual
will spend the rest of his or her life (usually
8-10 years) with decreasing cognitive capac-
ity and quality of life.*** It also means families
will spend years providing or arranging for

care, and watching their family member de-
teriorate. Early detection can afford affected
individuals and families the opportunity to
make plans for fulfilling wishes and dreams
before increased impairment makes such
plans unattainable. The importance of rigor in
assessment is therefore essential.

Optimizing accuracy in screening for de-
mentia also can enable physicians to reason-
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ably reassure patients that they likely do not
suffer from a dementia at the present time, or
to at least recommend that they be further as-
sessed by a specialist. Without rigor, time and
resources are wasted and the important ques-
tion that triggered the referral is neither satis-
factorily—nor accurately—addressed. Thus,
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there is a need to use not just simple cutoff
scores but to apply the most current age and
education normative data, and adhere to ad-
ministrative instructions verbatim. JFP
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