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AUTORIZA CONTRATACION BAIO MODALIDAD TRATO
DIRECTO Y APRUEBA TERMINOS DE REFERENCIA
RSIDAD DE (‘7_"‘“- PARA LA CONTRATACION DE SERVICIO DE
AL\DAD CONTRO PUBLICACION DE ARTiCULO CIENTIFICO PARA
PROYECTO ANILLO ACT-1403 DR. PAUL DELANO.

RESOLUCION EXENTA N¢

SANTIAGO, 17 ENE 2019

VISTO: Lo dispuesto en el Decreto N°1183 de 2018 que
establece presupuesto para la Universidad de Chile; la Ley N2 19.886, sobre Bases de Contratos

~ Administrativos de Suministro y Prestacidén de Servicios y su Reglamento contenido en el Decreto

Supremo N° 250 de 2004; Decreto SIAPER TRA 309/1349/2018 del 29 de Junio del 2018; el Estatuto de
la Universidad de Chile contenido en el D.F.L. N2153 de 1981, cuyo texto refundido, coordinado vy
sistematizado se contiene en DFL N23 de 10 de marzo de 2006, lo dispuesto en los Decretos
Universitarios N°906 de 2009 y N°2750 de 1978; en la Resolucién N°1600, de 2008, de la Contraloria
General de la Republica, y

CONSIDERANDO:

1. Que, el Proyecto Anillo ACT-1403 Dr. Paul Délano, perteneciente a la facultad de Medicina de
la Universidad de Chile, requiere la contratacion del servicio de publicacién de articulo cientifico
“Neuropsychiatric symptoms in alzheimer disease are the main determinants of functional impairment
in advanced everyday activities”, necesario para cumplir con el requisito principal solicitado por
CONICYT para la aprobacion de mencionado proyecto.

2. Que, lo anterior se fundamenta en lo sefialado por el Dr. Paul Délano, Director Proyecto Anillo
ACT-1403 Dr. Paul Délano, segun carta de fecha 13 de diciembre del 2018. (Solicitud 701589).

3. Que, es financiado por el centro ejecutante N°560899-PR-Anillo ACT-1403 Dr. Paul Délano.

4. Que, el servicio referido no se encuentra disponible en el Catalogo de Convenio Marco de la
Direccién de Compras y Contratacion Publica.

5. Que, el servicio requerido es ejecutado por el proveedor 10S Press, con domicilio en Nieuwe
Hemweg 6B 1013 BG, Amsterdam; por lo cual corresponde dar aplicacién a lo dispuesto en el articulo
62 numeral 6 del D.S.N° 250 de 2004, Reglamento de la ley N° 19.886, en cuanto contratacion de
bienes efectuadas a proveedores extranjeros, bajo la causal aludida en el numeral precedente, en que
por razones de idioma, de sistema juridico, de sistema econdmico o culturales, u otras de similar
naturaleza, sea indispensable efectuar el procedimiento de contratacion por fuera del Sistema de
Informacién. Sin perjuicio de ello, las entidades deberdn publicar en el Sistema de Informacion los
términos de referencia, las 6rdenes de compra y la resolucién de adjudicacién y el contrato, en los
casos que corresponda, lo que asi se ordenara.

6. Que, en relacién con lo expuesto, se configura la causal establecida en el N°7 letra K del
articulo 10 del Reglamento de la ley de compras; esto es “Cuando se trate de la compra de bienes y/o
contratacién de servicios que se encuentren destinados a la ejecucion de proyectos especificos o
singulares, de docencia, investigacion o extension, en que la utilizacion del procedimiento de licitacion
publica pueda poner en riesgo el objeto y la eficacia del proyecto de que se trata. En estos casos, las
entidades determinaran por medio de una resolucién, disponibie en el Sistema de Informacion, los
procedimientos internos que permitan resguardar la eficiencia, transparencia, publicidad, igualdad y
no discriminacién arbitraria en esta clase de adquisiciones”, y la indicada en el Art. 3 N°1, N°3 y N°10
de la resolucién 300 de 2010, de la Universidad de Chile.

Avda. Independencia 1027, Santiago, Chile. Tel: (56-2) 29786187
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7. Que, existe disponibilidad presupuestaria para la contratacién del servicio, segun da cuenta el
certificado de disponibilidad presupuestaria emitido por el Director Econémico y de Gestion
Institucional de la Facultad.

8. Que, en virtud de lo sefialado,

RESUELVO:

1. AUTORIZASE la contratacion, bajo la modalidad de trato directo para la contratacion de
servicio de publicacién de articulo cientifico para Proyecto Anillo Act-1403 Dr. Paul Délano, por un
monto de USD$350.00.- (trescientos cincuenta délares) mas gastos de transferencia bancaria,
impuestos y otros gastos menores asociados a la compra internacional de cargo del proveedor 105
Press, con domicilio en Nieuwe Hemweg 6B 1013 BG, Amsterdam.

2. APRUEBASE los términos de referencia para la contratacion de servicio de publicacion de
articulo cientifico para Proyecto Anillo Act-1403 Dr. Paul Délano, por un monto de USDS$350.00.-
(trescientos cincuenta ddlares) mds gastos de transferencia bancaria, impuestos y otros gastos
menores asociados a la compra internacional de cargo del proveedor, cuyo texto es el siguiente:

1. Servicio que se adquiere:
e Publicacién de articulo cientifico para Proyecto Anillo Act-1403 Dr. Paul Délano.

I Especificaciones Técnicas del Servicio:
e Servicio de publicacién de articulo cientifico “Neuropsychiatric symptoms in alzheimer
disease are the main determinants of functional impairment in advanced everyday
activities”.

M. Plazo y Lugar de Entrega:

e la entrega por parte del proveedor serd una vez realizada la transferencia bancaria
impuestos y otros gastos menores asociados a la compra internacional de cargo del
proveedor y coordinacién con la Facultad.

e Ellugar de entrega: Online ya que sera publicado por la Editorial IOS PRESS.

Iv. Monto de la adquisicién:
e Elvalor de la adquisicién es de USD$350.00.- (trescientos cincuenta délares) mas gastos de
transferencia bancaria, impuestos y otros gastos menores asociados a la compra
internacional de cargo del proveedor.

V. Forma y Requisito de pago:
e La Facultad realizaré el pago en una cuota, via transferencia bancaria, impuestos y otros
gastos menores asociados a la compra internacional de cargo del proveedor.

Vi. Contraparte técnica:
e La contraparte técnica sera el Dr. Paul Délano, Director Proyecto Anillo ACT-1403 Dr. Paul
Délano.
e Correspondera a la Contraparte Técnica:
- Realizar seguimiento de los servicios y /o productos contratados.
- Velar por la correcta ejecucion de las obligaciones del Ejecutor.
- Suscribir Informes de Cumplimiento del Ejecutor en el caso de ser necesario.

3. REALICESE la respectiva transferencia bancaria segun lo sefialado en la propuesta de la
Empresa.

Avda. Independencia 1027, Santiago, Chile. Tel: {56-2) 29786187
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4. PUBLIQUESE la presente Resolucién en el Sistema de Informacion, segun lo indica el articulo 7
de la Ley 20.285.

FACULTAD DE MEDICINA 5. IMPUTESE el gasto derivado de la presente Resolucién al Titulo A Subtitulo 2 item 2,6 del
e Presupuesto Universitario.

6. REMITASE a la Contraloria de la Universidad de Chile para su control.
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UNIVERSIDAD DE CHILE

Santiago, Diciembre 13 de 2018

Sefiora

Selene Jil Ponce
Encargada de Contratos
Faculta de Medicina
Universidad de Chile
Presente

Estimada Sra. Jil:

En cumplimiento a la normativa vigente de la Ley 19.886 de Compras Publicas, solicito a usted, tramite
‘Resolucion de Trato Directo”, con el proveedor 10S PRESS, por la suma de USD $ 350,00,
correspondiente a la Publicacion de Journal of Alzheimer's Disease en la Editorial con sede en Amsterdam,
de acuerdo a Solicitud Portal N° 701589.

Se solicita dicho Trato Directo con Proveedor para la Publicacion de Journal of Alzheimer's Disease, titulado *
Neuropsychiatric symptoms in alzheimer disease are the main Determinants of functional impairment in
advanced everyday Activities”, dado que las Publicaciones de articulos en revistas internacionales es el
principal producto exigido por CONICYT a los Investigadores, es un requisito que exige Conicyt para la
aprobacion de nuestro Proyecto. Por esta razon, es necesario cancelar el costo de Publicacion del articulo
que nos acaban de aceptar en la Editorial 10S PRESS. Cabe sefialar que los costos econoémicos
involucrados para el financiamiento de este servicio seran asumidos por el Pr. Anillo ACT-1403 Dr. Paul
Délano Ce. 560899.

Se solicita el Trato directo para no poner en riesgo el proyecto, dado los plazos que conlleva realizar una
licitacion y los tiempos de ejecucion, pudiendo afectar el cumplimiento de objetivos para el Proy. Anillo ACT-
1403.

Se adjunta Invoice N ° P20182302

Sin otro particular, saluda atentamente

Dr. Paul Délano Reyes
Director Proyecto Anillo ACT- 1403
Departamento de Neurociencia

Direccién: Av. Independencia 1027 Santiago - Chile



Nieuwe Hemweg 6B
1013 BG Amsterdam
The Netherfands

Tel.: +31 (0)20 688 33 55
Fax: +31 (0)20 687 00 19
Email: info@iospress.al
www.iospress.com

Universidad de Chile
CI1:60.910.000-1

Facultad de Medicina

Av. Independencia 1027

8380453 Independencia, Santiago

Chile
InVOice Amsterdam, Monday 19 November 2018
Invoice: pP20182302
Account nr: PCL804561 / P08242 Your reference: Paul Délano , Anillo Project ACT 1403
Description - Quantity Amount
Journal Journal of Alzheimer’s Disease
Article reference DOI 10.3233/JAD-180771
Title Neuropsychiatric symptoms in Alzheimer disease are the main
determinants of functional impairment in advanced everyday
activities
Author Carolina Delgado
Publication Fee for a regular article 1 350,00
Subtotal 350,00
VAT 0 00
Total usb 350,00

Would you be so kind as to settle the amount within 30 days of invoice date. Please always quote our invoice number.

Please use the mentioned bank account in the name of ( account holder) 10S PRESS B.V.
de nieuwe Hemweg 6B, Amsterdam, The Netherlands.

ABNAMRO

Apollolaan 175, Amsterdam, Netherlands
SWIFT/BIC: ABNANL2A

IBAN: NL18ABNA0415335515

Our VAT number. NL0O08682410B01

Kvk Amsterdam (Chamber of commerce): 33193084



Carolina Jara

De: Carolina Delgado [carodede@gmail.com]

Enviado el: lunes, 17 de diciembre de 2018 14.07

Para: Carolina Jara; Paul Délano

Asunto: Fwd: FW: need modifications in Invoice P20182303 PUB#JAD 180771
Datos adjuntos: JAD180771.pdf

Estimada Carolina

No me envian una fecha segura, pero ya estamos en la fase de las galeradas, por lo cual estimo que el
articulo deberia estar publicado online como "pre-impreso"” este mes. Adjunto la ultima carta recibida al
respecto. Ademas de las pruebas de Galeria.

Avisame si esto sirve

Muchas gracias

---------- Forwarded message ---------

From: Dewi de Nijs Bik <D.deNijsBik@iospress.nl>

Date: lun., 17 dic. 2018 a las 11:39

Subject: FW: need modifications in Invoice P20182303 PUB#JAD 180771
To: carodede@gmail.com <carodede@gmail.com>

Dear Carolina Delgado,

Thank you again for your contribution to our journal.

1 have looked up your article and | can see that you have received the proof from our typesetter on December, 13"
Please correct this proof, and send the corrected version to our typesetter. Our typesetter will make the corrections
and publish your article in the pre-press section of our website as soon as possible:
https://content.iospress.com/journals/iournal-of-alzheimers-disease/Pre-press/Pre-press. So the sooner you send
back your corrected version, the sooner your article will be published in our pre-press section.

The final, more polished print version of your article will be published on a later date. This final version will also
replace the pre-press version online. The print publication date of your article is not known yet. | might know more
about the date of your print publication, once your pre-press version is online, so please contact me again in due
time. Please note: we can only publish your article if you pay the publication fee (in time).

| hope to have answered your question sufficiently.
Kind regards,
Dewi de Nijs Bik

Editorial Assistant

10S Press BV

Nieuwe Hemweg 68

1013 BG Amsterdam

The Netherlands

Tel.: +31 (0)20 688 3355
Fax: +31 (0)20 687 0019
E-mail: editorial@iospress.nl



URL: www.iospress.nl

Twitter: @10SPress_STM
G+: lospressSTM
Facebook: publisheriospress

Van: Carolina Delgado [mailto:carodede@gmail.com]

Verzonden: maandag 10 december 2018 18:51

Aan: I0S Press Authorfees

Onderwerp: Re: need modifications in Invoice P20182303 PUB#JAD 180771

Dear Sandra

do you know when is the estimated date for publication?

thank you

El mié., 5 dic. 2018 a las 6:52, Carolina Delgado (<carodede(wgmail.com>) escribid:

Dear Sandra

Thank you very much for the modifications in the invoice P20182302
The invoice N°: P20182303 also need some modifications, please

Change the institution for

Universidad de Chile

Cl:60.910.000-1

Las palmeras 3425 Nufioa, Santiago Chile.

Postal code 7800003



Change the reference:

A.Slachevsky Gero Fondap Progr. Grant 151 50012.

Please let me know any question

thank you

El mié., 5 dic. 2018 a las 5:14, IOS Press Authorfees (<Authorfees@iospress.nl>) escribid:

Dear Mrs. Delgado,

Hereby the adjusted invoice.

We hope to have informed you sufficiently.

Kind regards,

Sandra Terlien (MS.)

Per Pro

Authorfees

1I0S Press BV

Nieuwe Hemweg 6B

1013 BG Amsterdam

The Netherlands

Tel.: +31 (0)20 687 00 30



'Fax: +31 (0)20 687 00 19

Email: authorfees@iospress.nl

URL: www.iospress.ni

Twitter: @IOSPress_STM
G+: IospressSTM

Facebook: publisheriospress

Follow us on Twitter: @IOSPress_STM

ﬁ Please consider the environment before printing this email.

Van: Carolina Delgado [mailto:carodede@gmail.com]

Verzonden: vrijdag 30 november 2018 19:20

Aan: I0S Press Authorfees

Onderwerp: need modifications in Invoice P20182303 PUB#JAD 180771

Dear Sandra Terlien

We wanted to do some modifications to the invoices in order to pay for the article , but we haven't receive
any response from the email: finance@iospress.nl

Please could you help us with this

thank you very much



P Forwarded message ---------
From: Carolina Delgado <carodede@gmail.com>
Date: lun., 26 nov. 2018 a las 14:16
Subject: Fwd: need modifications in Invoice P20182303 PUB#JAD 180771
To: <finance@iospress.nl>

Please

We are waiting for the modifications in the invoice and to complete the adicional data of the payment
information.

Thank you

---------- Forwarded message ---------

From: Carolina Delgado <carodede(@gmail.com>

Date: mié., 21 nov. 2018 a las 13:18

Subject: need modifications in Invoice P20182303 PUB#JAD 180771
To: <finance@iospress.nl>

Dear Dear Sir/Madam.

Please we are going to need some modifications in the invoices for complete the article payment
Please in the invoice No: P20182302

Change the institution for

Universidad de Chile

C!:60.910.000-1

Facultad de Medicina

Av. Independencia 1027,

independencia, Santiago, Chile

Postal code: 8380453

Change the reference:

Paul Délano , Anillo Project ACT 1403.



" Also we need that the invoice has information about the time validity of this quotation and the estimated publication
date.

Further we need some other data for the international transaction.
Please include:

Account Name:

Account #:

ACH ABA #:

Wire ABA #:

Swift Code for International Customers:

Piease in the invoice N°: P20182303

Change the institution for

Universidad de Chile

C1:60.910.000-1

Las palmeras 3425 Nufioa, Santiago Chile.

Postal code 7800003

Change the reference:

A.Slachevsky Gero Fondap Progr. Grant 15150012.

Thank you very much.

Please contact me for any missing.detail ..

Carolina Delgado Derio

Neurologa
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Neuropsychiatric Symptoms in Alzheimer’s
Disease Are the Main Determinants of
Functional Impairment in Advanced
Everyday Activities
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Fernando HenriquezS-* and Andrea Slachevsky®¢-d-¢-*
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dencia, Region Metropolitana, Chile

{Biomedical Neuroscience Institute, Facultad de Medicina, Universidad de Chile, Santiago, Chile

Handling Associate Editor: Krista Lanctdt

Accepted 7 November 2018

Abstract.

Background: Neuropsychiatric symptoms and cognitive impairment are independent contributors of functional impairment
in activities of daily living (ADL) in Alzheimer’s disease (AD) patients. ADL could be divided according to its complexity
in three subdomains: basic (BADL). instrumental (IADL), and advanced (a-ADL).

Objective: Studying the cognitive and neuropsychiatric determinants of BADL, IADL, and a-ADL in normal cognitive elders
and AD patients.

Methods: 144 subjects were graduated using the clinical dementia rating (CDR) in CDR =0, n=52 (control group) and 92
AD patients CDR=0.5, n=34 and CDR = 1&2, n=58. They were assessed with measures of cognitive performance and
neuropsychiatric symptoms that were included in regression models to measure the best predictors for cach ADL subdomain
at every CDR status.

Results: AD patients were significantly older. and had significantly more severe functional impairment. neuropsychiatric
symptoms, and cognitivc decline than controls. The best predictors of functional impairment in controls and CDR=0.5 AD
patients were neuropsychiatric symptoms; in the CDR 0.5 patients. apathy severity was the most important determinant of
IADL and a-ADL impairment. While in the CDR 1&2 AD patients, cognitive impairment was the principal determinant of
functional impairment, being memory the best determinant of IADL and a-ADL impairment, while global cognition was of
BADL impairment.

*Correspondence to: Dr. Carolina Delgado. Neurology and
Neurosurgery Departments, Hospital Clinico Universidad de

Chile. Santos Dumont 999, independencia, Santiago 8380456, Health and Metabolism (GERO). Avenida Salvador 486, Prov-
Chile. Tel.. +56 229788716: E-mail: carodede@gmail.com. idencia. Santiago. Chile. Tel.: +56 229770530; E-mail: andrea.
and Dr. Andrea Slachevsky, Gerosciences Center for Brain slachevsky @uchile.com

ISSN 1387-2877/18/$35.00 © 2018 - 10S Press and the authors. All rights reserved
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2 C. Delgado et al. / Functional Impairment in Alzheimer's Disease

Conclusions: The contribution of cognitive impairment and neuropsychiatric symptoms varied according to the subdomain
of ADL, and the CDR. In very mild AD and controls the neuropsychiatric symptoms are the best predictors of more complex
ADL, while cognitive impairment is more important at mild to moderate states ol AD.

Keywords: Activities of daily living, alzheimer’s disease. apathy,

neuropsychiatric symptoms

INTRODUCTION

The number of elderly people is set o increase dra-
matically worldwide, demographic changes are likely
to result in the rise of age-related chronic diseases
which largely contribute to years lived with disabil-
ity [1]. In low and middle-income countries dementia
has been found as the leader causc of disability [2]
and dependency in elderly people [3].

Dementia definition requires the presence of cog-
nitive impairment (CI) associated with acquired
functional impairment (functional impairment) in
activities of daily living (ADL) [4, 5]. However. the
notion that functional impairment starts only at the
stage of dementia has been challenged with several
studics showing that minor impairment in complex
ADL precede dementia in many years [6, 7] and are
already present at the stage of mild cognitive impair-
ment (MCI) {8, 9].

Thus, ADL includes activities of different levels of
complexity, been traditionally divided in Basic ADL
(BADLs) and Instrumental ADL (IADLs). BADL
are defined as the daily activities directly related to
basic physiological and sclf-rcgulated nceds, includ-
ing tasks like eating, toileting, or getting dressed,
while IADL, involve activities for maintaining life
in community. such as managing finances, shopping.
handle medications, or using the public transportation
[10]. However, an additional and important cate-
gory of JADL could be separately evaluated: the
advanced ADL (a-ADL) that are more complex activ-
itics related with social functioning [11]. Some of
these activities are going on holidays, doing sports,
practice hobbies, use technology, and employment
(12, 13).

In patients with Alzheimer’s disease (AD), func-
tional impairment in ADL have been usually
accepted (o be the consequence of cognitive decline,
but other non-cognitive symptoms, like behavioral
and psychological symptoms, or frcquently called
neuropsychiatric symptoms (NPS) had emerged
as mayor contributors to functional impairment
[14-16). Indeed, NPS and CI seems to be indepen-
dent contributors of everyday function’s limitations in

cognitive decline. depression, disability, elderly, memory,

older adults with and without cognitive impairment
[17]. Identifying specific risk factors for functional
impairment in elderly population and AD patients is
particularly important for planning targeted interven-
tions for preventing this decline [18].

Importantly. to our knowledge, no studics have
addressed the determinants of functional impairment
in activities of different level of complexity (i.e.,
BADL, IADL, and a-ADL)

This study aims to establish the cognitive and
neuropsychiatric variables associated with functional
impairment at different. ADL subdomains in cog-
nitively normal elders, very mild AD, and mild to
modcratc AD dementia.

METHODS
Subjects

A convenience sample made up of 52 cogni-
tively normal elders or “control group” and 92 AD
patients were considered in this study. They were
recruited from two memory clinics: The Clinic of
Memory and Neuropsychiatry (CMYN) of the Neu-
rology Department at Hospital del Salvador, and
the Neuropsychology Unit of the Neurology and
Neurosurgery Department at Hospital Clinico Uni-
versidad de Chile (HCUCH), which are both located
in Santiago, Chile. Inclusion and exclusion crite-
ria are detailed in a previous study [19]. Broadly,
thcy were Spanish-speaking participants older than
60 years of age with a proper capacity to provide
consent for research, without underlying neurologi-
cal or psychiatric illness that could alfect cognition
(except AD). Ethical approval for this study was
obtained from the Ethical and Scientific Committee
of the East Metropolitan Health Service and HCUCH.
All participants, or their legal guardian, provided
informed consent in accordance with the Declaration
of Helsinki.

Clinical diagnosis of cognitive status was made
by consensus between neurologists based on the
interviews with the subjects and reliable proxies, neu-
ropsychological assessment, and a complementary
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study. Neurologists rated all participants according to
the clinical dementiarating scale (CDR) [20]; in those
without cognitive decline or controls (CDR =0), and
with very mild (CDR=0.5) or mild to moderate
cognitive decline (CDR=1&2). Since we did not
measure any biomarker to support AD diagnosis,
and becausc of the great variability in the cvolution
of patients with MCI [9], we only included patients
that fulfill the criteria for AD dementia (ADD) [4].
ADD patients displayed a history of progressive
and significant episodic memory loss, confirmed the
proxy and poor performance on an episodic mem-
ory test (free recall <20 in the Word Free and Cued
Selective Reminding Test (FCSRT) [21] and loss of
indcpendence in daily life [22]. Also, they had a com-
plementary study including structural neuroimaging
and serological exams that excludes other causes of
cognitive impairment.

Activities of daily living were measured by the
informant using the Technology-Activities of daily
living questionnaire (T-ADLQ) [23]. The T-ADLQ,
is composed of 33 items that measure different ADL,
gathered in 7 subscales. Each item is rated on a
4-point scale from 0 (no problem) to 3 (no longer
capable of performing the activity). Higher percent-
age scores indicate major deterioration. For each
item, a rating is provided for instances in which the
patient may never have performed that activity in the
past, stopped the activity prior to the onset of demen-
tia, or for which the proxy did not has information
[24]. An cxpert panc! (2 ncurologists, 3 psycholo-
gists, 1 occupational therapist) gathered the activities
of the T-ADLQ in three subdomains (BADL. IADL,
and a-ADL). The consensus of the classification is
presented in Table 1.

Cognitive performance

Experienced clinical neuropsychologists admin-
istered an extensive battery of tests described in
detail elsewhere [19]. It included among others the
Chilean’s versions of the MMSE [25] and the ACE-
R [26] to assess global cognitive functioning; the
“Word” Chilean Spanish-version of the FCSRT [21]
to mcasurc episodic memory, the Frontal Asscssment
Battery (FAB) [27] and the Modified Version of the
Wisconsin Card Sorting Test (MCST) [28] to measure
executive function. The MCST has two main scores,
the number of categories achieved and the number of
perseverative errors, a proper measure of cognitive
flexibility.

Table 1
Division of the three domains of the Technology — Activities
of daily living questionnaire: Basic (B), Instrumental (I), and
Advanced (A)

—

. Self-care activities
Eating
Dressing
Bathing
Elimination
Taking pills or medicine
Interest in personal appearance
House hold care
Preparing meals, cooking
Setting the table
Housekeeping
Home maintenance
Home repairs
Laundry
. Employment and recreation
Employment
Recreation
Organizations
Travel
4. Shopping and money
Food shopping
Handling cash
Managing finances
5. Travel
Public transportation
Driving
Mobility around the neighborhood
Travel outside familiar environment
6. Communication
Using a telephone
Talking
Understanding
Reading
Writing
7. Technology
Computer use
Celi-phone use
ATM use
Internet access
Email access

w &
—_——— > B> D> — e - O — W W W

—— -

O e e ]

B o——

Behavioral and psychological symptoms

The NPS were measured using different question-
naires: for global measurement we used the Chilean
version of the Neuropsychiatric Inventory Question-
naire (NPI-Q) [29]. The NPI-Q is rated by the proxy
and evaluates 12 neuropsychiatric disturbances com-
mon in dementia [30]. The presence and severity of
each symptom was rated from O to 3 on the basis
of scripted questions administered to the proxy. In
addition, we calculated the total NPI severity score
ranking from O to 36.

Apathy was measured using the apathy evaluation
scale informant version (AESi). Itconsistsinal8 item
questionnaire which is rated on a 4-point Likert scale
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from 1 (not at all characteristic) to 4 (very character-
istic). Higher scores indicate higher levels of apathy
[31]. Significant levels of apathy were considered 2
standard deviations over the control’s group mean
score. We used the informant version, because it is
more reliable than the patient version in subjects with
cognitive decline [32].

Depression was self-rated by the participants using
the Geriatric Depression Scale (GDS) that consist in
15 YES/NO answer questions. Higher scores indicate
higher levels of depression, scores over five indicate
significant depressive symptoms [33].

Statistical analyses

The Statistical Package for the Social Sciences
(SPSS) version 20 for Windows (IBM Corp.,
Armonk, NY, USA) and R Project (R project Core
Team) were used for statistical analysis. Comparisons
between subjects at different CDR category were con-
ducted using Chi-squared tests (contingency table)
for the categorical variables, and ANCOVA for the
continuous variablcs, using age and ycars of cduca-
tion as covariates. Differences with a p<0.05 were
considered significant.

Effect size was reported using Partial Eta Squared
(n-p>) or Cohen’s d, according to Cohen, effect
sizes between 0.2 and 0.49 are considered small;
those between 0.5 and 0.79, moderate; and those
>0.8, large [34]. Finally. in order to predict the best
determinants of ADL impairment at different CDR
categories, multiple linear regression models were
done including demographic, cognitive and NPS data.
All variables used in regression models were stan-
dardized to Z scores, allowing comparison among
them. For reducing the number of variables included
in the model we developed two “cognitive” compos-
ite scores including those most important dimensions
previously related with functional impairment [17,
35): Episodic memory (FCSRT total recall score plus
ACE-R memory score) and Executive functions (FAB
total score, plus scores in perseverative errors and
categories found of the WCST). In the same direc-
tion, because many subjects had >1"'NPS, and some
symptoms appear to co-occur more often than oth-
ers, we reduced the dimensionality of NPI-Q. We
first transform the test scores (in NPI-Q for cach sub-
scale) in to Z-score using controls’ mean and standard
deviation, we further did a factor analysis; Principal
Axis extraction method was used [36]. We determine
the number of factors to extract using eigen value
>1, assessing a fine grain solution [37]. Once factor

analysis supported composite scores and NPI
reduction, we evaluate internal consistency using
Cronbach’s Alpha.

RESULTS
Demographics

Patients with AD were graduated as CDR=0.5
n: 34, CDR=1 n: 47 and CDR=2 n: 11. Patients
with AD were significantly older 74+ 7 than con-
trols 71 £ 6 (1=-2.47, p=0.014), without differences
in cducation (13 & 5 and 13 & 4) or gender proportion
(58 and 67% of females, respectively) (Table 2).

Activities of daily living

As expected, either global and subdomain func-
tional impairment deteriorate across CDR categories,
from CDR O to 0.5 and from 0.5 to 1 and 2.
There were significant differences between the three
CDR groups in the global T-ADLQ score (F=93,

p<0.001, ng=0.574) as well as in cvery domain

scores: BADL (F=9, p<0.001. ng =0.12), IADL
(F=103, p<0.001. n2=0.598). and a-ADL (F=39,
p<0.001, 77% =0.36). The post hoc analysis showed
no significant difference in the comparison between
controls and CDR 0.5 for the BADL (Table 2, Fig. 1).

Cognitive performance

There were significant differences between the
three cognitive groups in all cognitive evaluations
(Table 2). The internal consistency of the cognitive
composite scores was excellent for episodic memory
(Cronbach’s Alpha=0.92), and good for executive
functions (Cronbach’s Alpha=0.8).

Behavioral and psychological symptonts

Prevalence and severity of most of the NPS
were higher in the AD group compared with the
control group (Fig. 2: Table 2). The NPI-Q dimen-
sionality reduction lead to the following subscales:
Apathetic-depressive: which included the composite
score of both symptoms (Cronbach’s Alpha=0.78);
Restless: which included the composite scorc of
anxiety, irritability, agitation, aberrant motor behav-
jor and night-time behavior disturbances, with
(Cronbach’s Alpha = 0.8); and the Frontal-Psychotic:
which included the composite score of delusions, hal-
lucinations, euphoria and disinhibition (Cronbach’s
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Table 2
Comparison of demographic, functional, cognitive, and behavioral data between CDR groups

CLINICAL DEMENTIA RATING

0 0.5 1&2 Total AD
ES ES

Number of subjects 50 34 58 92
Age T1+6 -0.2 726 -0.5 75+7 T T4+7
Education 13+4 0.0 13£5 0.2 12£5 135
Gender (N, % lemales) 34 (67) 20 (52) 35 (61) 53 (58)
Total T-ADLQ 7+8 -1.5 25+ 15 i -1.1 42+ 15 i 35+17
BADL 1+£2 0.4 3+6 0.6 811 t1 6+ 10
IADL 6+9 -15 27417 i -1.2 48+ 17 t1 40+£20
a-ADL 17117 -1.0 38+25 7 -0.7 55+£22 i1 49+£25
CDR sum of boxes 0+0 —4.2 3+1 -1.8 7+£3 6£3
MMSE 292 18 20 24+3 § 0.7 21£5 22+5
ACE-R 91+6 18 1.8 72+ 14 § 09 59+ 14 63+15
FCSRT free recall 2816 18§ 24 1+£8 g 0.7 6+L6 7+5
FCSRT total recall 45+3 1§ 22 26412 4 0.6 19%12 21 £11
FAB 16+2 18 0.9 13+4 § 05 114 12+4
WSC perseverations 4+4 -0.7 8§+7 i 0.3 106 T 947
WSC categories 3+£0 § 0.0 3+1 8 1.0 241 2+1
NPI-Q (severity score) 1+3 -1.1 66 T -0.3 8+6 t 76
Depressive symptoms (GDS) 242 -0.8 4+£3 i 0.0 443 1 413
Depressive symptoms (NPI-Q) 0.1+04 -1.2 0.9+09 i -0.1 1.0+09 t 1£1
Apathy symptoms (AESi) 2545 -15 38+ 11 i 05 43+9 Pt 41410
Apathy symptoms (NP1-Q) 02+04 -12 L1111 i -0.1 1.2+038 t 1£1
Apathetic (AESi >37) N (%) 3(6) 16 (47) i 41 (69) i 56 (61)
Depressive (GDS >5) N (%) 7(15) 11 (32) 24 (43) t 35(39)

ES, effect size: ' Significantly larger than controls: *Significantly larger than CDR 0.5: Significantly larger than CDR 1&2.

1007 [JeADL —
BiaDL
Ha-ADL
]
I
—~~ 80-
X
g
L
c p-
)
£ 601
=
®
o
E
—4 407
(m)]
<
20
ol —
0 0.5 182
CDR

Fig. 1. Comparison of impairment in each ADL subdomain between CDR groups. Brackets denotes significant differences between groups.
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Appetite/ Eating Disturbances =
Nightimes Disturbances

Aberrant Motor behaviour

Irritability/Lability

Disinhibition

Apathy / Indifference ZE5550a

Euphoria/ Elation
Anxiety

Dysphoria / Depression £5%
Agitation/ aggression

Hallucinations o,

Delusions Emm ——

40 60 80 100

mCDRO +CDRO0.5 =uCDR=1&2

Fig. 2. Proportion of ncuropsychiatric symptoms across CDR groups.

Alpha: 0.76). Appetite and eating abnormalities did
not load in any of the above-mentioned scales. rea-
son why it was excluded. In the control group the
changes obscrved in Frontal-Psychotic subscale were
mainly due to disinhibition scores accounted by three
subjects.

Determinants of functional impairment

Inafirstexploratory analysis with the whole group;
a model which explained 70.1% of the variance of
the global ADL (T-ADLQ total scorc) was obtaincd
(F(4,136)=83.15; p <2.2¢-16. adjusted R*>=0.701).
That included: the Apathetic-depressive (B=0.40,
t=5.98, p=1.82¢-08), the Frontal-Psvchotic sub-
scales (3=0.17, t=4.23, p=4.14e-05), the memory
(B=-0.41, t=0.06, p=3.18e-09) and the executive
factor (B=-0.23, t=-2.97, p=0.003). We further
analyzed individual measures of apathy and depres-
sion, because both NPS has been reported to be
related as important and independent NPS in AD [38,
39] (Fig. 3).

Determinants of functional impairment in each
specific ADL subdomain in the different CDR
categories

We found that regression models have different
fits depending on the cognitive status and the subdo-
main of ADL; explaining between 32 to 65% of the

variability of IADL, 26 to 55% of the variability of
BADL and 20 to 47% lor that of a-ADL. The regres-
sion models were better suited for determining the
variability of functional impairment in AD paticnts
than in the control group. We considered of “sig-
nificant clinical relevance” only those models that
explained >30% of functional impairment. The vari-
ables that better determines functionality in IADL
in controls and in all ADL subdomains in the CDR
0.5 ADD patients were depression and apathy sever-
ity. and frontal Psychotic sub score. In the CDR 1&2
group the best determinants of functionality in BADL
were global cognition. while memory impairment
was for IADL impairment (Table 3).

DISCUSSION

The present study addressed a detailed analy-
sis of the functional impairment in the different
subdomains of ADL as well as their cognitive
and neuropsychiatric determinants in a convenience
sample of cognitively normal controls and ADD
patients with different degree of dementia severity.

Onc of the principal novcltics of our approach was
the comprehensive assessment of ADL, separating
ADL in three subdomains of different complexity
including further: BADL. TADL, and a-ADL by using
the T-ADQL scale [23]. First of all, we evaluated the
proportion of functional impairment in every ADL
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Fig. 3. Correlation between global functionality and cognitive (A, B), behavioral subscales (C. D). and independent measures of apathy (E)

and depression (F).

subdomain across the different CDR categories. as
expected our results showed that functional impair-
ment worsens as the disease progresses and it is more
pronounced in a-ADLs and IADLs (over 40%) than
BADLSs (6%) in both groups of ADD (Table 2, Fig. 1).
The a-ADL impairment was significantly larger than
the IADL at each CDR categories, confirming that
a-ADL correspond to a subdomain of ADL that nced
to be differentiated from IADL. Importantly, a huge
proportion of cognitively normal elders had a-ADL
impairment reaching 17% % 17, which is quite sim-
ilar to the 22 £ 11% reported by De Vriendt with
an specific a-ADL subscale [12]. The large variance
in a-ADL, demonstrates the important variability in

the performance in those more complex ADL in
cognitively normal elders. These limitations may be
due to multiple factors, like differences in socio-
cultural background, or motivational aspects [11]
but also could be a prodromal sign of a dementia
disorder [6].

One of our more interesting findings was the
dissociation of the influence of NPS and CI on
functional impairment at different CDR status,
being the NPS the main determinants of IADL and
a-ADL impairment in the CDR 0 and CDR 0.5
group, while in the mild to moderate severity ADD
group (CDR 1 and 2). the main determinants of
functional impairment in BADL and IADL were
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Table 3
Determinants of Impairment in ADL subdomains across CDR groups
CDR O BADL IADL a-ADL
Intercept —0.16(£0.05)** NA NA
Depression (GDS) 0.158(+0.06)* 0.480(£0.13)***
Age —0.157(£0.06)*

Apathy (AESi)
Executive subscore

0.179(£0.07)*
-0.142(£0.05)"

0.366(+0.12)**

Frontal-Psychotic (NPI subscalc) 0.34(=0.12)**

Adjusted R2 0.26 0.32 0.2
CDR 0.5 BADL IADL AADL
Intercept NA 0.781(£0.30)" 1.236(1+0.59)*
Depression (GDS) 0.844(£0.27)*

Age 0.707(+0.29)"

Apathy (AESi) 0.566(+0.18)""  0.522(£0.1 1)  0.314(£0.10)*"

Frontal-psychotic (NPI subscale)
Memory subscore

0.351(£0.09)***

0.274(£0.13)*

Restless (NPI subscale) 0.249(£0.11)"
Adjusted R2 0.55 0.65 047
CDR 1&2 BADL IADL AADL
Intercept NA NA NA
Global cognition (ACE-R) =2.36(+0.76)""

Restless (NPI subscale) 0.883(4+0.23)"*"

Memory subscore =0.78(=0.21)*** ~5.82(+2.61)
Exccutive subscore —0.40(E0.1 1) 3.82(£1.37)**
Depression (GDS) 0.352(£0.17)*

Adjusted R2 0.33 0.44 0.23

Standardized coefficients are shown. *p <0.05, **p <0.01, ***p <0.001,

CI and secondly NPS. This dissociation have been
previously reported by Rog (2014), where he found
that for MCI, apathy/depression were the most
important determinants for ADL impairment, while
cognition was the best one in dementia by using the
Ecog as the ADL scale [17]. These results are in line
with recent studies that had questioned that the first
clinical manifestation of AD is cognitive decline,
instead proposed to be the NPS [14, 18, 40] or even
the a-ADL impairment [41. 42].

Regarding NPS we found that 93% of ADD
paticnts and 39% of the control group had at least
one behavioral symptom (by using the NPI-Q
>1) (Fig. 2). Being the most frequent NPS in the
ADD group: apathy (72%), depression (61%).
and irritability (60%). while in the controls were:
Nighttime Disturbances (20%). apathy (14%). and
irritability (14%) (Fig. 2). These prevalences are
quite similar to those reported in other studies
using thec NPI or NPI-Q [16, 43—46]. Because we
used the NPI-Q instead the NPI, we could only
measure the presence and severity of NPS, but
not their [requency. nevertheless both scales had a
high correlation (r=0.7 to 0.9) [29, 30]. We further
reduced the NPS into less variables by conducting
a factor analysis, yielding into three NPS subscales:

apathy/depression, restless/agitation, and mixed
frontal/psychotic scales (Fig. 2); these subscales are
quite similar to NPI-Q subscales reported in previous
publications including large sample cohorts [47—49].
The three subscales of NPS showed different asso-
ciation with functional impairment across the CDR
status. Apathy/depressive and {rontal-psychotic sub-
scales were very important in controls and CDR
0.5, while the restless subscale had a major role in
functional impairment only for the CDR 1&2 group.
Apathy and depression are the most prevalent NPS
in AD, and as in our cohort, they have been reported
to coexist in about 32% of AD patients [50], but also
have been reported as independent NPS in controls
and AD patients 38, 39] thus we further analyzed
both symptoms separately (Fig. 3, Tables 2 and 3).
QOur results are consistent with previous investiga-
tions that have reported that the presence, number,
and severity of NPS are associated with CI and func-
tional impairment in cognitively normal clders and
across ADD continuum [43-45, 51, 52]. Longitu-
dinal studies suggested that NPS increases the risk
of functional impairment, cognitive decline and dis-
ability [17, 18, 39, 40, 53-59]. specifically apathy
is associated with an approximately 2-fold increased
risk of dementia in memory clinic patients [60].
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Nevertheless, there is an important heterogeneity in
the association between [unctional impairment and
specific/s NPS/s. This could be explained by factors
related to the methodology to assess NPS (individual
NPS versus clustering) and/or in the type of popula-
tion studied [48].

However, apathy have been found as onc of the
most important NPS related with functional impair-
ment [61], in dementia [17, 38, 43, 52-54, 62, 63],
and even in non-demented elders [17, 18, 40, 53,
60]. Apathy, widely defined as a marked loss of
motivation [64], is the most prevalent neuropsychi-
atric symptom in neurologic pathologies and in AD
[15, 65]. In our study apathy symptoms were one
of thc most prevalent in ADD and controls, present
in 72% of ADD subjects, being severe (AESi >37)
in more than 60% of them, which is similar to the
previously reported prevalences [61]. In contrast (o
depression, it increased significantly as dementia pro-
gressed (Table 2, Fig. 2) [38]. The main novelty of
our results was that the contributions of apathy to
functional impairment differ according to the ADL
subdomain and the stage of dementia. Apathy scver-
ity was the main determinant for those more complex
ADL: IADL and a-ADL, and the second most impor-
tant for BADL impairment in the CDR 0.5 patients
for which our model predicted more than 50% of
the functional impairment variability. For cognitively
normal controls apathy also had an important role in
IADL limitations. Our results are in line with the goal
dirccted behavior model, that postulates that behavior
is the result of a coordinate motivational, cognitive,
and motor process [66, 67]. Based on this model, the
new international consensus criteria of apathy defined
apathy as “a quantitative reduction of goal-directed
activity in comparison to the patient’s previous level
of functioning” [68]. Our results suggest that apa-
thy and ADL impairment are both manifestations of
a quantitative rcduction of sclf-gencrated voluntary
and purposeful behaviors [66].

Dysfunction in neuroanatomical networks related
with IADL impairment and apathy in ADD are very
similar, being associated with hypometabolism and
volume loss in the anterior cingulate, frontal {69, 70],
parietal [69-72], and temporal areas {69, 72]. More-
over, the severity of functional impairment [72], and
apathy [73] have been correlated with increased AD
biomarkers indicating that both could be manifesta-
tions of neurodegeneration in AD patients.

Depressive symptoms were also associated with
impairment in all subdomains of ADL, with a
more important role in controls and CDR 0.5, even

surpassing the importance of apathy in the associa-
tion with a-ADL in the controls, the BADL in the
CDR 0.5, and IADL in the CDR 1&2. Results that
are in accordance with the fact that depression is one
of the main causes of disability at all ages according
to the World Health Organization data. Nevertheless,
the contribution of depression as a determinant of
disability in the CDR 1&2 ADD patients could be
under estimated compared to controls and CDR 0.5,
because depression was measured with a self-rated
scale, which could be less reliable in subjects with
more severe cognitive impairment (Fig. 3) [32].

Concerning the association between cognitive
impairment and functional impairment. in the CDR
1&2 group, global cognition was an important deter-
minant only for BADL impairment. while memory
and executive functions subscores had an important
role in more complex ADL impairment: JADL and
a-ADL at every stage of AD. The association with
unspecific and simple measures of cognition had been
traditionally been related with ADL [74], while mem-
ory and executive functioning are usually associated
with JADL and are predictive of futurc dccline in
IADL [35, 74, 75]. One possible explanation why
episodic memory plays an important role in IADL is
that our ability to fulfil future more complex actions
is strongly dependent on episodic memory [35].
Regarding executive dysfunction, planning, sequenc-
ing capacity. and monitoring are prerequisites for
successful IADL performance [74].

Finally, thc main limitation of our study was that
the assessment of functional impairment and NPS
were done by informant-based questionnaires, which
are susceplible to reporter biases [76].

Other limitations are the small sample size
of elderly without cognitive impairment, and the
recruitment method of the participants. Further
population-based studies are required to explore the
mcaning of complcx functional impairment and their
main determinants.

In conclusion, the determinants of functional
impairment vary according to the severity of ADD
and the subdomain of functional impairment. NPS,
mainly apathy, are the most important determinants
of that more complex ADL impairment: JADL and
a-ADL in the CDR 0.5 and cognitively normal con-
trols. Converscly. for the CDR 1&2 group, cognitive
impairment was the most relevant determinant in
BADL impairment. Our study contributes to clarify
the association between NPS and cognitive decline
with complex and basic ADL impairment in nor-
mal elderly and AD patients, information needed for
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planning prevention and management of dependence
in the elderly.
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