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Abstract

We describe a new brief neurocognitive assessment instrument,
Addenbrooke’s Cognitive Examination, which is built around the
shell of the Mini-Mental State Examination but which assesses a
wider range of cognitive functions specific to various dementing
diseases such as Alzheimer’s disease and frontotemporal dementia.
A Hebrew-language adaptation of the instrument is also pro-
vided.
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Since its introduction in 1975, Folstein and Folstein's Mini-
Mental Status Examination [1] has earned a time-honored place
in medical practice. It met the need for a very brief screen-
ing instrument assessing neurocognitive mental status. It was
simple to administer, could be completed in 5-10 minutes,
and was repeatable. According to a recent Medline search, over
1,200 articles have appeared in the medical literature just in
the last decade in which the MMSE was employed to measure
mental status.

However, the deficiencies of the MMSE as a measure of
mental status have been equally clear since its initial publica-
tion:

o |t is composed of only 30 items, a full 10 of which are in
the domains of orientation for time and place

e The sole item measuring short-term memory, the one es-
sential component in any diagnosis of dementia [2], requires
only the recall of three words after a brief interval

o Object naming, a critical deficit in Alzheimer's disease and
other disorders that impair semantic access, is inadequately
measured by two very easy items

o [t does not at all measure some cognitive functions that are
known in the behavioral neurology literature to be sensitive
to specific to dementing processes, such as word generation
(the ability to categorize words by, for example, first letter
or abstract class such as animals) in Alzheimer's disease

MMSE = Mini-Mental Status Examination

e One of two items intended to measure attention and con-
centration deficits, the serial subtraction of 7 from 100,
more appropriately measures dyscalculia and is in any case
often too difficult for elderly patients or patients with little
formal education

o The MMSE is relatively insensitive to the cognitive sequelae
of sub-cortical dementias, such as psychomotor slowing and
impaired concentration.

Recently, an additional impediment came in the form of the
copyrighting of the MMSE, meaning that it must now be pur-
chased at no small expense from a test publisher, even for re-
search purposes.

A number of alternative screening instruments have been
developed over the years, none of which have gained the wide
acceptance and common usage of the MMSE. A maijor reason
for this has been the cumbersome nature of some of them:
namely, they may require specialized knowledge or training to
administer; they may take the average physician too long to
administer in an office or research setting; they may provide
a variety of sub-scores that are difficult to interpret; and they
lack comparability to the familiar 30 point maximum MMSE
score.

In 2000, Hodges and his colleagues at Addenbrooke’s Hospi-
tal of the University of Cambridge, UK, published Addenbrooke’s
Cognitive Examination [3]. This instrument was intended to
meet the needs heretofore met by the MMSE while at the same
time addressing its many deficiencies. As such,

e |t requires approximately 15-20 minutes to complete and
is easily administered, scored and interpreted by the non-
specialist

o |t comprises a total of six subtests measuring almost the
full range of major cognitive functions and yielding a total
score of 100 points

e Even so, it incorporates all 30 items of the original MMSE
and thus yields an additional, entirely comparable score
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o |t contains a much more adequate measure of verbal short-
term memory composed of seven items administered over
three trials, in addition to a delayed-recall trial

¢ An additional 10 object-naming items are included
e [t contains two word-generation tasks

e Wider assessment of other basic language functions, such
as comprehension, reading and repetition are included.

In addition, the test itself, while copyrighted, is freely available
for downloading from the WorldWide Web site of the journal in
which it was published.

In the original norming study conducted at Addenbrooke’s
Hospital, cutoff scores of 88 and 83 were set for the diagno-
sis of dementia, depending on the base-rate levels of demen-
tia prevailing in the population to which the patient being
examined belonged (population at large versus general medi-
cal practice patients versus neurologic patients). For special-
ist usage, an additional score can be computed that aids in
the differential diagnosis of Alzheimer's disease versus fron-
totemporal dementia with a high degree of confidence in
individual patients. The original article may be consulted for
further explanation of this score. In addition, extensive norms
are provided for other diagnostic categories with components
of dementia or cognitive decline, such as Parkinson's disease,
progressive supranuclear palsy and corticobasal ganglionic
degeneration.

Addenbrooke’s Cognitive Examination is easily adapted for
use in other languages. With the consent of the copyright hold-
er, we undertook to translate and adapt the entire instrument
for use in Hebrew, which we publish here. The process of doing
so required several clinical trials to determine near-equivalents
for the language components. All other test elements were pre-
served in their original forms.

At present, we are conducting an extensive norming study
of the Hebrew-language version of Addenbrooke’s Cognitive
Examination, which we anticipate will be completed within
one year. For now, our extensive clinical experience with the
instrument over the last 3 years permits us to recommend it
for the generalist as well as the specialist as a brief, easily
administered, valid and reliable repeatable measure of neuro-
cognitive impairment. Even so, the instrument is not without

flaws. For example, more adequate measures of attention and
concentration were not added. For this purpose, we recom-
mend the addition of several automatic-speech tasks, such as
counting backward from 20 to 1; naming the letters of the He-
brew alphabet (for patients who previously knew them and in
their proper order), and a task such as serial threes, in which
the patient must add 3 to 1, then add 3 to that sum and each
succeeding sum, up to 40. Impaired concentration often mani-
fests in difficulty performing these tasks rapidly and without
errors.

In addition, the examination does not provide adequate as-
sessment of executive, or so-called frontal-lobe, functions per se.
However, the Frontal Assessment Battery, a brief instrument for
assessment of executive functions, also published in Neurology,
meets that need [4]. It requires no further translation of lan-
guage items, and so is readily available for clinical use. For the
convenience of the clinician, the item names of the Frontal As-
sessment Battery have been appended to the scoring sheet of
Addenbrooke’s Cognitive Examination in the present article.

The entire test protocol may be downloaded from the World Wide Web at the
following URL:
http://www.angelfire.com/il/neuropsy/ACE-Hebrew.pdf
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become a philosopher.

By all means, marry. If you get a good wife, you'll become happy; if you get a bad one, you'll

Socrates

| was married by a judge. | should have asked for a jury.

Groucho Marx (1890-1996), madcap American comedian and one of the three Marx Brothers

452  ].P. Newman

IMAJ ® \ol 7 * July 2005



Reviews

ADDENBROOKE'S COGNITIVE EXAMINATION

Mami; Years of cducation: Hand: L RE B
Dhaie & place of birth; Clecupation;
1.D. No.: Date of westing: S | /

All instructions fo the tesier are in ffalics. All instructions to be said aloud to the paticnt are in bold non-
italic print.

ORIENTATION

Axk the sirhfect the following questions ond score o pairl for cach correct answer, Record all errovs,

O la) What is the Year (b Where are we Country
Month Aren of Counfry
Date* Tuown
Dy Huospital/building
Season Floor/Level®

*Allow aw error af £ 1
Total score for orientation [0 = 1K) I:l 4]
ATTENTION/CONUCENTHRATION
Q2 Tefl the suwhject | am going to ask vou to recall the mames of three things.
Sav aloud: P 287 M1 Then ask the sulject fo repear them, Ciive ame paind for each correct araower af

Jirst atfemipt ool
I score<3 repreat aff three items wntil the selject Tearns them ol

Meaxirmnr rrfaly aflowed = 5.

Q3 Ask the subfecs fo take away T from 100,

l, (rive oime l|'i-.|'.u'.lrJ' l.lrJ.Ifr ferr thae re;;.hr aiswer {93,

2 .{.Irhﬂ'i.' .'|J'|'IF.|.||II.'|'.'FI.'F GHEWEF (3 W reRrigr fhven fell the covrect answer.

3 Ask the sichject to now take away 7 from e correct answer (93).

Rt‘.r.le'm' .\'re"r.l.'. i 1 .J ..I'rrr & firral n.l'-.‘l' ERBEEae Ny F‘;"_L |"|'|'.i. -'"'!;'. ?_-". 55}. .';'n;'rrn' rthe rotal rnbiher rr,l" EeRrrect
SRlraeiions.

J:.I'-.ﬂ:'i.lre*-i."; Mhier axk e .ﬂﬂ'.!,l':.'n:'i v ﬁpell jI'I-H\'.F backwards, Xcore the muimler :.!.r Tetiers fn ithe correc?
order. e.g ¥ = 4.
Tuﬂ'nr Soore r.g.l"n'r.lfﬂ'q.'r ufh';ll' ek J'u\.l:.'.. Et'n;'uﬂul' (S g ot e

o-s1 [
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MEMORY

CHb Ak thre sabfeet fo o recall the names of the 3 things learned earlier in gurestion 2.
Score one poinit for each correct answer. |0 - 3] |:I

Q3 Anteroprade Memory: Tell the subjecy T will read 2 name and address and ask vou to repeat it when |
have finished., Now read alowd the folfowing name and adidress, Scere one point for each element
recalied correctlv, Regardless of the sceare after the fivst tricl, repeal the instruciion and the task fwice in
exactly the same way, Kecord scores for each of the three trials,

Iat trial Ind Ird 5 min delay 20 min delay
sy [ R (ke - = e o -
LE RN - - . o o o
WIRIDID 3 L5 :
s . - o o Trigl 1-3  [0-21]
) o r 17 5 min delay [00- 7] b |

o) Betrograde Memory: Score ane point fir each correct answer and record ervors. Tell me the fall name of
the prime minister
the last prime minister
the President of lsrael
the President of the United States -4 [

VERBAL FLUENCY

OTh Letter: Ask the sufyect fo: tell me all the words you can think of, but not people and places, beginning
with the letter B . Time the subfect for ! minure and record all answers i the space provided below,
Error hpes: perseveralions and fintrisions,

LEY Category: Sav: Now tell me the names of as many animals as you can, beginning with any letier of the
alphabet. Time the subiect for | minute and record all responses in the space provided below, Error types:
perseveralions amd frrrusians.

] Animals
(contime)  (starf here)  {eontinge)  (star? ere)

Raw Scorc Scaled
SC0re
0 Animal

=17 e | 7
14-17 17-21 [
11-13 14-16 5
=10 i1-13 4
f-7 il 3
43 T8 F.
< o < 7 |

Record the rotal nember of responses, To calewlate the raw score give one point for each correct response and
exclivde all vepetivions, Enter the scaled scores using the table shnen above.,

B Toal response Raw score Scaled Score  [0-7] =
Amimals: Toal response Raw score Scaled Score  [0-T7]=
Total Scaled Score [0 - 14] | I v

QW) Now to check delaved recoll ask the subject Can vou tell me the name and address that 1 told veu and
that you practised at the beginning of the test. Becord points, scores and ervors as for grestion 5 in the
space pravided in guesiion 5 an page I,
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LANGUAGE

QIO Nawdng! Show e sulfeer the following twa line deawings ond ask fimdver fo ame eaclt of them. Record
responses and errars, Give one poini for cach correst response.
0-2) ]

Q11 Nevmderg: Shaw ihe suhfect the followlng ren Nime drawings g ask fimher fo neme eoch of them, Record
responses g errors, Give ome podnr for eoch correel response. Alfow close syinompms feg b for
harred 4.'1:lrri.rJr.'|'__||'m' CraTe, -:.I'.l‘i.lr.ln.-'Jl:.l'."j'_.'F.'r camel, eic)

[o-10) ]

[ ] | [ | [ ]

Q12 Comprefension fone-stage). Ak e suljecr (o please obey the following simple commands,

= paint o the door

* point to the ceiling [-2] D

Show the subject the following insferction and ask fimrer fo read this alowd and obey it

THY NN DINY

Seare ame praimt if performed correctly [B=1] D

13y Comprehension (3 stages): Give e subfect a plece of paper and rell him 1o take this paper in your
right hand. Fold it in hall. Then put the paper on the Mloor.
Score one point for each correctfy performed step. [0-3] I:I
QD 1Ay Comprefension feamplex grammar): Ask the sebfecr o please obey the following commuanids.

#* point to the ceiling, then the door
#® point to the door afiler touching the bedidesk

Seare ame painl for eacl correctily performed command, - 2] |:I
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Q15 Repetition fsingle words): Ask the selject fo vepeat each of these words alter me. Score ane point for
earclr correct repetition. Allow only one repeliifon.

=iy
A¥an =

DR . [0-3] :

6y Repetivfon (phrases): Ask dve siebject i repeat ench of these phrases after me, Afaw omly ane repediiion

MR ANt yERn baxbh e [0-1]
LN AP NI ARINN e [0- 1]
D17y Reading (regwlarl: Ask the subject io read each of these words aloud and show Rineher Hre following
five words, manh e -
oYYl - iRy =
wvIp e
Score one point anly il all five words are remf correct, [0-1] |:]
QIE) Reading (irregulars: Ask the subject to rend each of these words aloud and shew him'her the following
Sivee words,
nNsPn e oM e
NN e 20 -
Mavn e
Seare one point only Fall five words gre read correct, [0-1] :I

Q19 Weiting: Ak e subject fo make up a sentence and write it down in the space below. Jf sfwck sugrest g
fopic, e.g. weather, journey. Score one point i the sentence has a correct subject and verd and i
arearingfiel,

fo- 11 [
VISUOSPATIAL ABILITIES

Q20) Overlapping pentagons: Show tre swbject the folfowing fievre and ask himder o copy this diagram in
the space provided next to it

Seore one point if copied correct, [=1] [:

Q21 Wire cube: Show the subject the following figure amd ask him/fer to copy this dingram in the
space provided next to it

Seore ome point i copled correct, [0-1] :
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22y Clock: Ask the swbfect re draw a clock-Face with all the numbers and the hands at ten past five,

Scare [ pb. each, for correet eirele, ninnbering of clock-face and position of the hands [1h = 3] | |

CHECK: Have yon fested & recorded the defayed recall for name & address in Question 5 on page 17

OVERALL SCOHRES MAISE#® = = 130
ACE** {100
VLJIOM RATIO : v +[ L* |
If<2.2: FID = |—|=[_1]
If=3.2: AD | 0 ] -[ ¥ [
*238um of scores emtered in the shaded boxes,
8 Swen of seoves entered i all boxes.
¥ Swm of scores entered in oll boxes froom Question 10 to Question 19
Source:
Mathuranath PS, Nestor PJ, Berrios GE, Rakowicz W & Hodges JR. A brief cognitive test battery to
differentiate Alzheimer’s disease and frontotemporal dementia. Newrofogy 2000:55: 1613-20.
2001 IRI29 YR YEINT T Y Y Do)
FRONTAL ASSESSMENT BATTERY
Similarities /3
1.
2
A.
Lexical Fluency {3
Maotor Serics 3
Conflicting Instructions i3
Go=-No Go i3
Prehension 13 /18
Source:
Dubois B, Slachevsky A, Litvan 1 & Pillon B. The FAB: A fronial assessment batlery at bedside.
Newrofagy 2000:55:1621-26.
ATTENTION & CONCENTRATION
20-1:
ABRC:
Serial Threes:
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