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Abstract

Patient-reported outcome (PRO) measures are used to
evaluate disease and treatments in many therapeutic
areas, capturing relevant aspects of the disorder not
obtainable through clinician or informant report,
including those for which patients may have a greater
level of awareness than those around them. Using

PRO measures in mild cognitive impairment (MCl)

and prodromal Alzheimer's disease (AD) presents
challenges given the presence of cognitive impairment
and loss of insight. This overview presents issues
relevant to the value of patient report with emphasis
on the role of insight. Complex activities of daily living
functioning and executive functioning emerge as areas
of particular promise for obtaining patient self-report.
The full promise of patient self-report has yet to be
realized in MCl and prodromal AD, however, in part
because of lack of PRO measures developed specifically
for mild disease, limited use of best practices in new
measure development, and limited attention to
psychometric evaluation. Resolving different diagnostic
definitions and improving clinical understanding

of MCl and prodromal AD will also be critical to the
development and use of PRO measures.

Introduction

Patient-reported outcome (PRO) measures are used to
evaluate the impact of disease and treatment in many
therapeutic areas. Among the advantages of patient
report is the potential to capture aspects of the disease
and treatment experience uniquely accessible to patients
and, relatedly, to improve the measurement of thera-
peutic intervention effects [1]. The clinician’s specialized
framework of knowledge makes the clinician the most
accurate reporter for some aspects of the disease
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experience. For which is the patient the more accurate
reporter?

The most recent recommendations for core clinical
criteria for the diagnosis of mild cognitive impairment
(MCI) due to Alzheimer’s disease (AD) [2] note that
despite ‘preservation of independence in functional
abilities’ some impairment in complex functional tasks
may be evident, such as higher error rate, taking longer,
and/or being less efficient. The companion statement on
research criteria for preclinical stages of AD [3] raises the
possibility that biomarkers in combination with ‘subjec-
tive assessment of subtle change will prove to be useful!
Subtle but potentially important features of the disease
experience may be inaccessible to those other than the
patient, raising the interesting possibility that the patient
may have the most comprehensive and accurate know-
ledge of performance [4].

Although impairment in social or occupational
functioning is part of AD diagnostic criteria [5], the place
of functioning in diagnostic definitions of MCI is still
evolving [2,6-8]. Initial definitions of MCI were based on
cognitive impairment and intact activities of daily living
[9], but empirical data support the presence of functional
deficits encompassing skills and activities beyond
instrumental activities of daily living (ADLs), many of
them subtle [10-15]. Functioning therefore emerges as an
area of potential value for patient self-report. Two other
areas with substantial prior research on patient self-
report in AD and MCI are neuropsychiatric symptoms
and health-related quality of life.

There are of course several important obstacles to use
of patient self-report in cognitive impairment. Disease-
related disruptions to memory and cognition may inter-
fere with the ability to complete a questionnaire accu-
rately, as might loss of insight with progressive disease
[16], leading to reliance on informant and clinician report
[15]. However, accuracy of informants, especially family
caregivers, can also be suboptimal for multiple reasons,
including the distortions introduced by caregiver depres-
sion and lack of caregiver awareness of some symptoms
(for example, [17]).

The focus of this overview is on the value of patient
report for evaluating disease course and treatments in
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MCI and in prodromal, or ‘early’ AD [18]. The emphasis
is on early disease, corresponding to newer terminology
referencing prodromal AD, as well as to the less specific
‘mild cognitive impairment’ referenced by Petersen and
colleagues [9].

Methods and findings

Domains important for patient report in cognition were
identified based on literature reviews completed for the
Cognition Initiative, now the Cognition Working Group
of the Critical Path Institute, between August 2009 and
January 2011. Initial searches were limited to the period
from January 2004 to June 2009 with subsequent updates
through March 2011. Functioning, variously defined,
emerged as an important area for self-report in early
disease. There has been recent PRO measure develop-
ment and empirical studies in the areas of complex ADL
functioning and neuropsychological aspects of function-
ing (for example, executive functioning); additional work
in self-reported neuropsychiatric symptoms and health-
related quality of life was also identified. Each of these
areas is considered briefly below, followed by a discussion
of the role of insight in patient self-report. Details of the
search and literature review are available below. A
summary of selected measures is presented in Table 1.

Search methods

The initial literature search strategy targeted publications
on AD and MCI (specifically ‘AD, moderate to severe’
and ‘MCI or very early AD’), crossing this literature with
specific domain terms (functioning, functional status,
executive functioning, HRQL, affect/mood/behavior).
The search was limited to English language publications
from 2004 to 2009 in MedLine and Embase. To ensure
that relevant measures used in clinical trials for currently
marketed AD drugs were included, separate searches
were conducted for MCI and AD in each domain of
interest, limited to 1999 to 2009, with the main focus on
‘Alzheimer’s disease’ OR ‘mild cognitive impairment’ OR
‘cognitive impairment no dementia’ Since treatment
efficacy was not the focus of this review, but rather
measures used to assess efficacy and effectiveness from
the perspective of patients and caregivers, this part of the
search was limited to review articles. Searches were
conducted in PubMed initially, followed by Medline,
Cochrane Library of Systematic Reviews, PsychINFO,
and Embase.

Full articles were retrieved if information on measure
development, psychometric evaluation, and/or use were
mentioned in the abstract. Information from retrieved
articles was abstracted into tables addressing each of
these elements. All relevant titles and abstracts were
screened (level 1). Full papers were obtained for any
studies considered potentially eligible or where
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uncertainty existed as to whether a paper should be
included in the review. Full papers were formally assessed
for relevance (level 2). Level 1 and 2 reviews for the
literature review conformed to pre-determined inclusion
and exclusion criteria, including focus on early AD/MCI
patients, and caregiver- and patient-reported outcomes
were included. Electronic data extraction forms were
completed by reviewers trained in the critical assessment
of evidence. A third reviewer independently examined
any inconsistencies in extracted data elements between
extractors and missing data fields. Any discrepancies in
extracted data were resolved by consensus and any
disagreements were resolved by consulting with a third
investigator, as necessary. The consensus version of the
extracted data was subsequently exported to the evidence
tables. The extracted data elements from each accepted
study included study design and measures, instruments,
and domains and items of interest.

Patient-reported outcome measurement by
domain

Everyday functioning: complex activities of daily living
Definitions of ‘functioning’ vary but generally include
both basic activities of daily living (for example, bathing,
dressing) and instrumental activities of daily living (for
example, handling finances, cooking, phone use) [19-21],
with the latter set widely used to assess MCI and
prodromal AD [22-32]. The term ‘everyday functioning’
is used to indicate basic, instrumental, and complex or
‘higher order’ ADLs (for example, planning social func-
tions; see, for example, [33]).

Consensus on the specific functional deficits that
characterize MCI or prodromal AD has not been
reached, especially since early definitions of MCI
required the absence of functional deficits. The presence
of MCI, as well as subtlety of functional deficits relative
to AD, is now recognized [34].

Many AD functioning measures exist given the
centrality of functioning to the expression of disease, but
most are informant reported, including in: the Physical
Self-Maintenance Scale [35-37]; the Blessed Dementia
Scale [36-38]; the Dependence Scale in Alzheimer’s
Disease [39]; the Disability Assessment for Dementia
Scale [40,41]; the Interview for Deterioration in Daily
Living Dementia [42,43]; and the Progressive Deteriora-
tion Scale [44].

Like most measures of functioning used in AD, the
Alzheimer’s Disease Cooperative Study Activities of Daily
Living (ADCS-ADL) was developed as an interview-
based informant-reported measure of level of indepen-
dence in specific tasks [45]. Subsequently, a version for
use with MCI, the ADCS ADL-MCI, was developed with
both informant- and patient-completed versions; item
content includes complex and instrumental ADLs, such



Page 3 0f 12

35

Frank et al. Alzheimer’s Research & Therapy 2011, 3

http://alzres.com/content/3/6/35

JD3|I2A0 panujuO”)

AUARISUSS 2l Aewd
3(e2s Adusnbai4 sainseaw
134310 JO SpUNOjuod AIANDe

/19pUab BUIWODIA0
‘lennau-lapuab aq

SUOISIDA 10Q 10} (86°0 = eyd|e) Aous1sIsuod [eusaiul ybiy
Anqersy

$2UNSEU [eDJUI[D YIM UOJIR[2410D

sioydue
91eIPaWIRIUI SB AJYIUOW UBY1 2JOW/A||BUOISEID0/30U0
UM (A]2Unnoi) 03 (JaAsU) O Woly 3eds Aouanbaly
Julod-aAY B UO Palel aJe swia)| suoidwAs Jojow

pue ‘[euonouny ‘Ayjeuosiad aAIUDOD aINseaw 0}

S|9A3| 2U9ASS
aJow ybnoiyy

[STL] (SNYW)
a1/euUoNsaND swoldwAg

01 936 ‘sisoubelp yb1y 01 s1eISpOW YbNoIYY parioddns AlpijeA 19n1IsU0D padojaAs PIeMUO A1LIaASS Pt Woly 3|gedljdde pue uo12313p Alea 9AI1RIaUIB3POININ
[BIIUSIDHIP LYLIM pIe O} sIsA|eue J012e} Alorelojdxa Ag parioddns sajedsgns ino4 U0SIIedWod JueWLIOJUl pUE JURIed pue UONDISP AlleS  ‘Aj|eJausb SI9pIOSIp  JueWIOUI JO JUDWISSASSY
pa1ebiey surewop ajdinny Aupijep  Buniwiad ainseaul [eUOISUSWIPIINW e se padO[PA3  dAI1RISUSD3POINAN ‘Juaied [UOISUSWIPIINIA
(skemje
1S0W[e) G 01 (J9AdU) | wol} buibues 9jeds 1uiod-aay e
UO paes ale swiay| ‘(Klowaw aAndadsoid pue Alowaw
9A110ads0119) ‘Uoileziuebio/Buluueld ‘UoIIeIIUSDUOD
ay /UOIIUS1IE) SUOISUSWIP JNOJ Ul S313NILYIP 3ARIUHOD DW
/IDW 01 JUBAS|3] JUSIUOD SS2IPPE 1BY1 SWSY (7 JO SISISUOD 3| ‘SN NdLIP pue gy ui pasn
1nq uope|ndod sisoia|ds SANIUBOD PanlR2Iad-}as $355aSse 18yl AI0JUSAU| )17 ‘sIs0IR)2s 3jdnjnw [ 1] (OQd) 2ueuUONSaND
3jdinwi soj padojprag Aav/IDW 10} 3|qe|ieA. e1ep dLawoydAsd oN Jo Auenp sisous)ds ajdnniy Y3 jo 1ed e sipad syl 10§ padojanaQ Juslied S)DYSQ PRI
(leAta1ul LpuUOW-€) poob 01 a|qerdadde Alljiger|al 159121153
Apgeray
Bul|I93 JeaU $31025 150W YBNOoY|e ‘Bulles JUBWIOI
yum bunes usiied [DIN-1QY JO UONE|SII0D 21RI9PON
Souewlioyiad aAIUBOD 01 patejal $2102 “JuSWIIedwl [PUOIIDUNY SS3| S1EJIpUl
S0 pUB 0 YD UaaMIq pareulwdsiqg $31025 J3yb1y ‘S 01 0 Woly sabuel 21035 [e10] “uondo [95'€5-16]
S2INSEaW Pays!|GeIss Woly $123[gns [ewiiou |1B 18 30U, UM £ AYNDUdIp JO 10| B, 01, A3NdLyIp Ou/jensn (Id-1QV) Apnis uonuanald
JUSIU0D W) ‘2douewlopiad puUe DA US3M13Q UOIBUILLIDSIP UO PIseq pa1d3|as SWal| Se ||9Mm se, woyj suondo asuodsal paseq-ANdYIp aAl{ QY 249A3S YONOoIYY  JuBWIOU Apnis aAieladoo)
JH1RWOoYdASd poo Aupiep ‘Buluonouny [edisAyd pue s1ay Jo ainseswl Wail-07 p|iW Ul pasn ‘Juaied 958351 S IDWIBYZ|Y
5|01U0d SUOISIaA WdY 7 pue wall g1 :DW-1AV SOAV
ainided UIOJ} UOIRUIWLDSIP [DIAR J0f Adynads pue AJlARISUSS uawliedw] [euoIdUNY S| 318DIPU $3I0DS
[WEMNETNVEITEYe[Wlen) Jouadns palesIsuowap UOISIA WY +7 DIN-1aV SOAY 12ybly ‘g7 01 0 :2buel 21035 [PI0] 350U 0} suondo Jo
‘9duspadxa [edulp Bunssl-a1d HuIMO||0) pauYal SWs)| 13quInU aY3 Ul salleA uopsanb yoe3 (Apuspuadaspul [€z1'/%] DN-1QY
[BIIURISQNS UO Paseq 20Ua1IadX3 |BDIUID UO Paseq Swiall [2A0U 10 03 AYljIgeul [p103) 7 03 (A1ANDE Ue Bujwiopad ul $O@v pue (1ay-soavy)
padojaAs 'sell - pue $3]eds Bunsixa Wolj swall gy papnjoul jood way ey sduapuadapul [p303) 0 (djay [ea1sAyd yum ‘uoisiaiadns BuIn Ajie@ Jo ssiiAY
[e21uld Ul julodpua se $OAY Y3 JO 9311wwodgns e Aq padojaAap 1u1U0d Wal| yum ‘Apuspuadapul) saiinbai juaned ay3 adueisisse gy 212A3s  JUBWIOJUI Apnig aAieladoo)
Buipnpul ‘pasn ApIA Ayipijep JO JUSIX3 UO paseq paiel “IgY JO AIOJUSAUL Wa-€7 ybnoiyy pInN ‘Juaied 358351 S JAWIRYZ|Y
Buruonduny AepAiang
SjuUBWIWOD dduew.opiad dLdwoydAsd uondudsaqg uonendod  is)i0day 2Insealy
juaned

juawredwi aAnIuB60d pliw ul sawodIno pariodal-juaned 01 JuLA3[RI SBINSEIW 133]3s Jo Alewwng *| 3|qel



Page 4 of 12

35

Frank et al. Alzheimer’s Research & Therapy 2011, 3

//alzres.com/content/3/6/35

http

JD3JIA0 paNUNUOD

s|Iys Buiuonouny
SAIINDX3 pardande
19618} JUSIU0D W)

21eudoidde s

1ua3u0d 3sodind papuaiul
10§ 1NQ $S2UAAISUIYIAWOD
sywi| Aunaig -sauteiduwiod
A1owaw aAn23(gns 01
AUAISUSS Bunessuowap
aInseaw BulUaIS JalIg

SehREIEN
UIPWIOP PasNI0} i0wW
Jwiad sa|easgns 1aramoy
“JUSWISSISSE UleLIOP SaXIU
JU33U0D peoig ‘paysiignd
e1ep |eulpnyibuol

ou inq sanJadoid
oL1dWoydAsd ajgeidsndy

paviodal e1ep du1awoydAsd oN

91025 JUBLUIOJUI 10U ING Juslied JOj (U0 1583
1e ‘suou) dnoib adA1ousb 3O 4y 01 diysuoiie|al piemol pual|
159 JSpUIUID)
paNd pue 3914 ||edas pakejap pue a1elpauiull ydeibeied NAN
‘JSINW YUM PI1RIDOSSE 92USJ94IP 2100 JUBLIOJUI/AUSIR]
$24NSEIW [BDIUI|D YIM P1BIDOSSE 591025 JUlied

Anpijep

06°0 03 (3]22sgns, Alowaw

WI91-buo], Wall-3|buls 8y J0j) 640 Woij pabuel sHD)|

159191 Aep ¥ |

SSOJDB SDUBIIYIP JUBDYIUBIS A|[BD11SI11RIS OU 1159131-153|

(80 anoqe

SeM $3]BISONS ||B O BYd|R S YDequol)) :ADUS1SISUOD [euIdlu|
Anqersy

syualed |y@ pue D Usamiaq uoneledss 150U syl

PAMOYS $3[EISANS SIUSAS JUSD31 10§ AIOUWISW, PUEB SSO) [|INS,

sdnolb aa1y3

31 buowe ysinbunsip 10U pip Wi, AJowsw uwa-buoT,

(3oedwl [e100s, JO UONAIIX3 BYI YUM SI0DS 3[SONS pue

[€10110J S0°0 > d) ApuedYIUBIS pasayip $3103s 1Y pue DN

91PISPOW 01 MO|

2JOM SaINseawl [e21b0joydAsdoINau Yl UM SUOLIR[2110D)

a-s310

343 01 pa1e}a1i0d A|ybIy 1SOW Sem 3(eIsgNs 1934 HODO0Yd

(09°0) @-S3D pue (€5°0- =4) AV-100 =41

10§ PAAISSUO 213M HODOYJ U3 YIIM SUOIR[31102 153y DIH

S1eIpawR1Ul sjusied DY yum ‘ssusined gy 1oy 1saybiy

PUE S|0J3U0D 10} 1S9MO| 3I3M S310IS [210} pUE 3[eISANS

SJUPWLIOJU] pUE S1ualied

yum sdnoib sndoy pue indul Uediuld uo paseq padojpasQ
Aupijep

Adua3s1suodUl

pue ‘Aousnbaljul ‘AA1IBDIU :DINSEIW UleU 34} UO
$31025 Ule|dxa pinod Jey) bujuonouny sARNd3Xe ey}
1310 $101DB} IO} UIDS 0} PasN S3[eds, AIpI|eA, 931y}
0S|e 2B 3I3Y] "S210JS Xapu| OM) JO 2}1S0dUIOD € se
P3UIRIGO S| 105 ||RISAO UY 'S|BlS1eW JO Uoliez|ueblo
pue Jojuow 3sel ‘aziuebio/ueld ‘a1eniul ‘Alowsuw
BupIOM :$3]BISgNS AL SeY |\ YL JONUOUI-)9S pue
|013UOD [PUOOWS ‘YIYS UGIYUI :S3[eDSCNS INOJ SeY
198 3UL (IW) X3pu| 2ARIUBODEID 31 PUE (j4g) X3pul
Buney |eio1neyag a1 :$91005 XapUl OM] JO PasOdUIOd
S}npe Ul bujuoiouny 9AIINI3X3 JO INSIW WSU-G/

'SN1LIS SIOM
91eDIPUl 21025 JDYDIY ‘7| 01 ) WOJf SbURI SD105 [PIO]
(5°0) ,294eW, 10 ‘(0) 0U, '(1),594, 31 suodo asuodsay
‘pouad |[edai Jeak Jond ‘BulPap jeuonduNy pue
SAINUB0D BUISSISSe JUSWINIISUL BUIUDIDS Jo1IG WM |

Juawlieduw! aAINUB0D Jo 1oedwil

1918316 93L2IPUI 534035 J3YDIH "7z 01 0 Wol) abuel
$21005 [P10] "3|DS 1YIT JUI0d-SAY B UO palel 2Je Swal|
“Alowaw Wa1-buo| pue 1oedw [e120s ‘Bujuonouny
SANUD0D ‘AIOWSW WIS1-10YS AI0UISW DIAUBWIS ‘S5O
13S “129JJB :59|PISQNS UIAIS 2 243y | QY 21eJapow
01 p|iw pue DN Yum syusied ul 1oedudl Jisyy pue
suwodwAs Juawliedu AINUDOD JO 2UNSEIW WG

Qy 21elspoul
ybnoiyy DN

(69'89]

(V-43149) uoIsisA ) npy

JuewWIOMU| - UODUNS SAIINDXT JO
usned  Alolusau| buney oineyag

Buluonouny aA1zNI9X3

[95] 1uawInAsy|
Bujusa105 uopdUN

1Ualey SANUBOD) U-[ley

[rl]

(50D0Hd) Juawiieduw|
3ARNIUBO)) Ul SAWOINO
parioday-1ualied

JueWIOMUI
uaned

Sjuswwo)

aduewloyiad dRWOYdAsy

uondudsaqg

uonejndod
juaned

1a110day ainseap

panupuo) ‘L 3|qey



Page 50f 12

35

Frank et al. Alzheimer’s Research & Therapy 2011, 3

//alzres.com/content/3/6/35

http

‘1@ ‘9]eas uolissaida salpnis d16ojolwapid] 1oy 121ud) ‘Q-S3D 9]eds SaI NI AU ‘S ‘9]eds buiey enuawaq |ed!
|eloineyag ‘|yg ‘3 uiroidodijode ‘JOJY ‘DN D1ISRUWIE ‘|DIAE QUSWINIISU| UOIUARI BUIAIT A|le@ JO s9NIANDY ‘|d-1QY ‘Bula Ajieq Jo sa

*3J1] Jo Auljenb “10D “uswiiedw] 9ARIUGOY) Ul SBWO02INQ patioday-lusiied ‘D0D0Yd
‘211eUUONSAND SUDYSJ PRAIDDIR ‘D(d ‘Uol1eulWEeXT S1e1S [RIUSIA-IUIN PRYIPOIA ‘ISININW Xapu| aAIUBodRIS ‘| ‘Quswiedwi SAIIUGOD Pliw ‘[ AUS1DLJ90D UOIIR|2110D SSe|2-eijul ‘DD ‘adAl s Jawiayz)y Jo ernuswsp

D ‘4D {UOISI9A }NPY - UOIIDUN4 DAIINDAXT JO A101USAU| Buley Joineyag ‘v-4314g xapu| buney
112V “1QY ‘Apnis aAesadoo) aseasiq s,Jawidyz|y ‘SOQY ‘seasip s awiayzly ‘ay

suo1dwAs

[e3UOI} JO S1Dadse
|eIOINRYSG-2AUBOD
sainyde’) 'saseasip

sa1pn1s

9|dinwl Ul A1IpijeA Pa1e}al-UuoLR1LD pue 19NISU0Dd pue (Z6'0
:eyd|e syoequolD) Alljigelal A2U1sISU0d [eulaiul 1enbapy
19ybiy 1o 870 JO sanljigelal 9jedsgns ‘suonejndod

101ABYS(| [PULIOUQE 9J0UI 31BDIPUI S310DS
J9YDBIH "017Z JO 21035 WINWIXeUI B JOJ (G) SAeM|B 1SOUI|e
01 (1) J9ASU 150UI[e Woi) buibuel 9[eds 1y Julod-aAy

dlelydAsd/jesipawl - eaibojoyed pue jeudiou Ul (S6°0) AMjigelfal 3jedsenul ybiH B UO ‘UOIIDUNISAD SAIIND3X3 pue ‘uonigiyuisip ‘Ayrede  sease dinadelay)  juewiojul [6z1'1/] (29S14) 3]e2s
SSOIDB Pasn A[apIp Aupijep  Jo syusuwiedwl [PIUOLS 9Y) S31eJ 3|BDS JOIARYS] WaM-O aidinny ualed  JoInBYDg SUIRISAS [eIUOI
|eA1ul Aep €1 |
01 Aep 7 UO paseq (780 =) poob sem Alljigeljal 159121-159]
Angersy
K106331ed dppsoubelp
01 dIysuOIIe[al PUR $2INSEIWW [BDIUI[D 31 O} UONE|31I0D
4O 9pnyubew uo paseq papoddns AJpijeA 1UsbISAUOD)
selq
[9A3] UONEINPS [PUUIUIU JO 3ANS3BONS ‘(A]2AnDadsa1 ‘9| 0~
puUB 61°0 = J) [2AS] [PUOIIEDNPS PUP 3D LM UONE[S1I0D MO
sadAigns
[DIN JUSI31P AG UOIIBUIWILIDSIP PUB [9A3] A1LUASS [BDIUID AG
UONBUIULIDSIP YIIM ‘3|qr1dadde aduewlioad d119WOYdASY
UOIUS1Ie PIPIAIP pue ‘uoneziuebio
‘Buruue|d AepAiana Jo sUlWOP 3AIINJAX3 3Y3 pUe ‘Salil|ige
|e1edsonsiA AepAIana ‘(9bpajmous| d1IUeLSS AepAIand
S9PN|PUL Y2Iym) abenbue| AepAiana ‘Klowaw AepAiand uonsuny Ajiep asiom Jussaidail s2103s JaybiH
110128} [eCO|D SUO puP SI012R) UlPWIOP XIS 1oddns eleq "9SIOM UINW AJUSISISUOD i ©2510M 33| B AJUR1SISUOD
S12yap [ed160joydAsdoInau dyDads 01 payul| 9q Ued 1eyl ‘¢ 13510M A||eU0ISeID0/3|qRrUONSIND ‘7 LU31jieS SIedk O |
A9 swiordwAs uoniubod pue Alowsul A3y ssaippe 01 paubisap 01 pasedwod sbueyd ou Jo Janaq ‘| :9[eds 1ulod-Inoy
[PUOIIEINPS YIM PUNOJUOD  ‘DIN1eIY| OF 9DURIJ4 Yim Indul [ed1ul)d ybnoiyl padojers e U0 pajel ale swial| Juswiiedwl aAUBOD 01 paiejal JuewIoul [¥9] (60D3)
9zIWIUIW 01 padojanag Aupiep Bujuonduny [ea160j0y2Asdoinau Jo aInNseswl Wall-6¢ ‘Juaied uonubod) AepAiang
UOISISA WR1I-97 Ul SE [|9M
Se UOISI9N Wal-6€ [euIbLIO Ul o|geidadde A3jiqer|al 159191-159]
Aungensy (ua)jo AIan) 01 (||e
uonuU1Ie pue Alowsw 1210U) O WOy ‘Lauow Joud Jano Aynduyip Jjo Aouanbaly
JO saunseaw [e2160j0yAsdoINaU Uo SdurULIOMRd Yum UO 3|DS 1U3YI7 JUI0d-3AY B UO Palel ale Swia)| “buipuy
UoI1e[2.1402 YbIy 01 91eI9POW UOISISA 10dSI-J|3S WIdM-8E SWeu pue AdualdYya ¥se) ‘UoIIubOoD3I 1Dk} ‘SpueLIS
uoluido [ed1uld 11adxe UO paseq 0S|e JUSIU0D W) pue S3NIANIE dsaWOop ‘sixeld ‘A1owsw ‘UoleIusLIo
eIsouposoue K103UAU| A)IjBUOSIS dIseydi|n|A BI0SSUUI ‘UOIIRIIUDDUOD ‘UOIIURIIE U] SII|NJLIP 0) Pa3e|a) SWdM
JO 2INSEaW S3PINOI] pue ‘syule|duwoD) J1eWOS pue JIYdASH JO AI0JUAU| ‘S3181S S9PN|DUl UOISIaN 110dal J[35 WaNI-8€E aY] “(2|qe|iene
'S2INSEaU PAYSI|RISS  POOIA JO 3|Yoid SaInseaw bupisixs woij pardepe pue paAlsg UOISIaA 1J0dal Ajiuie) {UOISISA LWSY-GE PUB UOISISA W) JuBWIOUl [871-971] (S@D) 3|e>s
wolj padojarsg Aupilep -9z ‘10dai-§9s Wal-6€ Sem [eulblio) suoisiaa a(dinniy RIETEN] Sa1NdYYIQ 2ARIUboD
SjuUBWIWOD douew.opiad dudwoydAsd uondudsaqg uonendod  i9)i0day 2Insealy
juaneq

panupuo) ‘L 3|qey



Frank et al. Alzheimer’s Research & Therapy 2011, 3:35
http://alzres.com/content/3/6/35

as handling finances, shopping, travel, and remembering
appointments [46]. To meet the need for a brief in-home
rated ADL measure, the Activities of Daily Living
Prevention Instrument was developed by the Alzheimer’s
Disease Cooperative Study Prevention Instrument
Project, and is based in part on items from the ACDS
ADL-MCI, the Functional Activities Questionnaire [47],
and the Disability Assessment for Dementia Scale
[46,48-52]. There are both patient- and informant-rated
versions; item content overlaps substantially with the
ADCS ADL-MCL

The ADCS Prevention Instrument Project also
developed the Mail-In Cognitive Function Screening
Instrument, with patient- and informant-completed
versions. Although intended as a screening tool, item
content includes a range of everyday functioning, includ-
ing social activities and work performance [41,42,51-54].

The Patient-Reported Outcomes in Cognitive Impair-
ment (PROCOG) [14] measures the impact of MCI and
early AD-associated cognitive impairment on multiple
domains, including specific everyday functioning skills
and social functioning. Similarly, the Perceived Deficits
Questionnaire addresses a range of symptoms and
functional impacts of memory loss based on patient self-
report and has proven useful for signal detection in a
treatment trial for MCI, although it was originally
developed for use in multiple sclerosis [4]. The Perceived
Deficits Questionnaire is an example of a measure of
‘subjective memory complaints, most of which include
cognition symptom report along with functioning (for
example, Questionnaire d’auto-évaluation de la mémoire
(QAM)/Self-Evaluation Complaint Questionnaire [55];
Self-Rating Scale of Memory Functions [56]).

A summary of some relevant measures is provided in
Table 1. As noted by others, few published reports on
functioning measures include psychometric performance
[32], although for the measures with patient-reported
versions, available test-retest reliability data and con-
current or predictive validity data generally indicate good
psychometric performance, providing some evidence of
accurate measurement. Of note is that despite content
overlap in existing measures, some domains are relatively
under-represented, such as social functioning or
functioning related to language skills - both areas for
which patient report may be particularly well-suited.

The domain of functional status in cognitive disorders
is one with a long history of scale development and use,
and AD research is currently well-served by existing
informant-reported scales for assessing moderate to
severe disease. However, most item content fails to
capture subtle deficits, and few patient-reported
measures have been developed to date.

Some performance-based assessments address areas
that could be promising for adaptation as self-rated
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measures, including financial capacity [57,58], facial
emotion processing [59], and route navigation [60].
Linking functioning to specific cognitive skills through
these and other areas may expand clinical charac-
terization of prodromal AD [61].

Because of limited use of qualitative data collection
from patients in the measure development process, a step
key to best practice in measure development [1], further
refinement of ‘functioning’ measures may be warranted,
including through identifying and measuring aspects of
functioning most relevant to early disease, and
establishing consensus on the definition of everyday
functioning and complex ADL functioning.

Executive functioning

Executive functioning represents the cognitive skills
required for the planning, initiation, sequencing, and
monitoring of complex goal-directed behavior, such as
household chores [5,62,63]. Executive functioning impair-
ment is a criterion for dementia diagnosis [6].

Executive functioning skills underlie the everyday
functioning skills discussed above, but are considered
separately here because measures of executive
functioning focus on a specifically defined set of cognitive
skills rather than on the tasks those skills enable. Data
from Farias and colleagues [64,65] support distinguishing
between measurement of daily living skills and measure-
ment of neuropsychological functioning, based on data
showing a moderate correlation between measures of
each in a sample with AD (see also [66]). More recently,
data from the Advanced Cognitive Training for
Independent and Vital Elderly (ACTIVE) Cognitive
Intervention Trial also support this distinction, as well as
the relationship between cognitive skills and everyday
functioning [67].

Executive functioning measures that have been used in
MCI include the Behavior Rating Inventory of Executive
Function - Adult version [68] (BRIEF-A [69]) and the
Frontal Systems Behavior Scale [70,71], with patient- and
informant-reported versions for each. The BRIEF is a
measure of everyday behavioral manifestations of
executive control and is sensitive to subtle changes in
MCI patients and those with cognitive complaints
[68,72]. Similar to findings from Farias and colleagues
[65], BRIEF-A scores were only modestly correlated to
neuropsychological measures of executive functioning,
suggesting that self- and informant report provides
unique information about executive functioning relative
to performance-based measures. The Frontal Systems
Behavior Scale is a rating scale of apathy, disinhibition,
and executive function and has demonstrated sensitivity
to impairment in an MCI sample [70].

Measures of executive functioning show promise for
detection of subtle deficits in MCI [70,71]. As noted
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above for everyday functioning measures, obtaining
structured input from patients in accordance with best
practice for measure development may usefully expand
the set of relevant impacts to measure and/or aid with
identifying differential importance of content from the
patient perspective and by stage of disease.

Neuropsychiatric symptoms

Although neuropsychiatric symptoms are frequently an
important part of the disease course of AD, their
presence earlier in the disease is not as well-established.
In recognition of the unique presentation and possible
prognostic significance of major depressive disorder
within AD, the National Institute of Mental Health
developed a modified provisional set of criteria for
depression in AD, distinct from the DSM-IV (Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition) criteria for major depressive disorder [73,74].
Work with these criteria has indicated that the prevalence
of major depressive disorder is significantly under-
estimated in this population relative to DSM-IV-based
prevalence estimates [74,75].

Behavioral and psychological symptoms are evident
among some MCI and mild AD patients [11], and at
elevated rates relative to the normal aging population
[76]. Increased apathy and executive dysfunction have
been documented in MCI [70,77]. There is preliminary
evidence for higher rates of neuropsychiatric symptoms
such as depression, anxiety, agitation, disinhibition,
irritability, and sleep problems among those with
executive dysfunction type MCI relative to both amnestic
and non-amnestic MCI [76] and presence of depression
(based on caregiver report) has been found to be
predictive of progression from amnestic MCI to AD [75].

Few measures of neuropsychiatric symptoms have self-
report versions and few are validated for use in early
disease. Further research is required to develop evidence
for the validity of patient self-report for these symptoms.

Health-related quality of life

Health-related quality of life (HRQL) is the subjective
assessment of an individual’s psychological, physical and
social functioning or well-being [78,79] and is tradition-
ally measured via self-report, although for AD, measures
have both patient- and informant reported versions
[80,81]. No MCI-specific HRQL scale exists; instead,
existing AD measures have been used in MCI (for
example, the Alzheimer’s Disease Related Quality of Life
instrument [82]) as have generic measures (defined as
measures intended for use with any population or
therapeutic area; examples are the World Health
Organization Quality of Life questionnaire, short version
[83] and Short-Form (SF)-12 [84]). A systematic review of
clinical trials in AD found very low use of HRQL
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measures (in <5% for trials conducted through part of
2006) [85]. Data from a small sample suggest that
reliability and validity of HRQL self-report in MCI and
AD is correlated with insight level [86]. While HRQL
measures have been central to the rise of PRO assessment
over the past two decades, the value of disease-specific
HRQL assessment to treatment evaluation in MCI and
prodromal AD is limited by lack of consensus on domains
to include and lack of clarity about how to weight domains
for scoring. The HRQL impact of MCI, distinct from that
of later disease, remains to be defined. Further work
exploring the relationship of HRQL to functioning,
neuropsychological disease effects, and neuropsychiatric
symptoms would enhance the quality of HRQL measure-
ment and improve its usefulness for research applications.

Insight and patient self-report

Insight into illness is a critical issue for patient self-report
in MCI and AD given that insight into disease effects
declines as the disease progresses [87-91]. Lack of insight
is defined as lack of the ability to elaborate on the
experience of a disease, label the symptoms of the disease
as pathological, or have knowledge of the deeper effects
that the symptoms or disease will have on one’s environ-
ment [92]. Anosognosia is defined as unawareness of
deficits, specific cognitive dysfunction, and lack of insight
[16,93-96]. The terms ‘lack of insight’ and ‘anosognosia’
are used largely interchangeably in the cognitive impair-
ment literature.

The relationship of insight to progression in MCI is less
clear than it is for AD. For a review of insight in MCI see
[95]. There is currently no consensus on the best method
to measure insight. Most methods rely on informant
report as a ‘gold standard’ with patient/informant concor-
dance taken as an indirect measure of patient insight.
When the informant is the caregiver, accuracy of report
bears critical examination. Caregiver burden, level of
depression and anxiety, and caregiver health, including
cognitive health, may influence accuracy of caregiver
report (for example, [97,98]).

Within the AD literature, there has been examination
of concordance along with caregiver factors in reporting
[17,86,99,100]. Data on patient/informant concordance
and informant accuracy are limited for the milder levels
of cognitive impairment. In general, data support an
inverse correlation between insight and severity of
cognitive impairment and an inverse correlation between
patient and caregiver report and severity of cognitive
impairment [88,101,102]. Dementia patients likely under-
estimate their deficits in comparison to caregiver infor-
mants [103], with concordance further reduced as disease
progresses (for example, [104]).

Some empirical reports conclude MCI patients have
preserved insight. For example, Farias and colleagues [15]
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found that MCI patient self-report was concordant with
reports of others, suggesting that MCI patients do not
under-report actual deficits in cognition and functioning.
Other studies suggest lack of MCI patient insight (see
[95] for a review). Conflicting findings about insight and
ability of patients to self-report may be due to different
definitions of insight, different definitions of MCI, and/or
different methods of measuring insight. Most studies of
insight focus on insight for memory functioning; few
studies address insight for other cognitive skills, everyday
functional abilities, behavior, or affect [95]. The current
literature on insight in MCI is limited by lack of
specificity about domains affected, a critical point given
evidence of differential insight by domain for MCI
patients [91,105-107]. Insight may be well-preserved in
some domains across a range of disease severity, but may
diminish more rapidly in others [95]. For example,
Clement and colleagues [91] found that some but not all
domains assessed corresponded to performance deficits
in global cognitive score and executive functioning for
MCI patients, suggesting MCI patients may be aware of
general cognitive deficits but not specific memory
deficits. To date, the literature on MCI supports the con-
clusion that insight in MCI is not a single construct and
that insight might be spared for some but impaired for
other domains (see Roberts and colleagues [95] for a
review).

Evidence suggests that MCI patients may have
knowledge of deficits in advance of when deficits are
clinically discernible [108-110]. Kalbe and colleagues [93]
found that MCI patients overestimate cognitive deficits
relative to informants on a 13-domain complaint inter-
view; mild AD patients underestimate their deficits
relative to an informant. The validity of the conclusion of
‘overestimation’ is worth challenging, however, as early
cognitive loss may be apparent to the patient but no one
else, in part because of the nature of the deficits and in
part because MCI patients may actively hide symptoms
from others.

To optimize patient self-report, further research is
warranted to determine the relationship of insight to
level of disease severity, attending to potential differences
in insight by domain rather than treating insight as a
single global construct. It will be particularly interesting
to identify those domains for which patients, especially
MCI patients, may have the most accurate view of
performance relative to other informants, including
clinicians.

Some patient-reported insight scales are presented in
Table 1.

Conclusion
The increasing interest in MCI due to AD [2], preclinical
AD [111], and prodromal AD [18] presents an
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opportunity to advance outcomes measurement in
cognitive disorders by addressing ceiling effects of
existing measures and by expanding the range of
measurement  targets beyond neuropsychological
assessments into the realm of patient-reported outcomes.
Patient self-report also offers a means of expressing, and
perhaps quantifying, the clinical significance of specific
clinical changes.

Progress in identification of treatments for cognitive
impairment depends on accurate measurement. Among
the concepts for which patient self-report could be
valuable, and for which measurement appears feasible
based on available psychometric data, are aspects of
everyday functioning and complex activities of daily
living and some aspects of executive functioning. Few
measures currently address these concepts. Further,
domains included in existing measures vary and no
measure is comprehensive; consensus on specific func-
tioning domains relevant to early disease would improve
measurement. The extent to which under-studied areas,
such as social functioning and language skills, are useful
to assess is uncertain given lack of data.

Subtle changes in mood and affect specific to MCI may
be usefully captured by self-report but to date there are
limited data on validity of patient self-report of neuro-
psychiatric symptoms in early disease. Measurement of
the health-related quality of life impact of MCI has
proceeded largely on the basis of measures developed for
AD; relevance to the MCI experience remains to be
established. Understanding the MCI experience in
greater depth can improve conceptualization of HRQL.
Currently, HRQL assessments in MCI and mild AD are
based largely on existing AD measures with little psycho-
metric performance data on suitability for measurement
of milder levels of impairment.

Other domains may prove useful to explore for self-
report. For example, cognitive impairment is often
associated with somatic changes, including changes in
eating behavior, such as dysphagia, along with weight
loss, changes in olfaction, sleep quality, balance, and
increased fall risk [112-119].

The impact of fluctuating or declining insight in mild
cognitive impairment on patient report is unclear. At
what point does loss of insight make patient self-report
no longer reliable and valid? Current research suggests
that this point may vary by domain, with patients
demonstrating sufficient insight to reliably and validly
self-report about disease-related impairment in some
areas well into mild to moderate AD.

Consideration of strategies for quantifying the impact
of other variables on the accuracy of measurement
should be part of measure validation. Cultural differences
in symptom expression and interpretation are one
example. Item response theory methods will likely be of
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value to identifying differential item functioning and
quantifying cultural confounds [120-122]. In addition to
the possibilities of new measure development, such as is
being undertaken by the Cognition Working Group of
the Critical Path Institute’s PRO Consortium, existing
AD measures could be tested in the MCI population and
converted to self-report if feasible.

The increasing emphasis of research on symptoms,
correlates, and impact of cognitive impairment at mild
levels suggests that the time is right for development of
new patient-reported measures for MCI Although
measurement from the perspective of patients with MCI
and prodromal AD is still at an early stage, the develop-
ment of new measures and psychometric evaluation of
existing AD measures for use in early disease should be
pursued to increase the tools available and to expand our
understanding of mild levels of cognitive impairment.
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