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Part 1

Activities of Daily Living (ADL): concept, model and
specificity in PD



The concept of ADL

Activities of

Daily Living
(ADL)
crucial for person’s autonomy
Basic Activities Instrumental
of AC!IIVItIF!S: of
Daily Living Daily Living
(8apL)  |ADL = (IADL) + (BADL)| %%
e.g., bathing, e.g., shopping,
toileting, eating, cooking, doing
dressing and tht_i' Iau_ndry,_
personal hygiene keeping financial
records

Bezdicek, O. (2021). The functional activities questionnaire: applications to aging. In C.
R. Martin, V. R. Preedy, & R. Rajendram (Eds.), Assessments, Treatments and Modeling
in Aging and Neurological Disease. The Neuroscience of Aging. (pp. 293—303). London:
Academic Press (Elsevier).




The model of IADL
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Bruderer-Hofstetter et al. (2020), BMC Neurology




Relation between symptoms and ADL-sequels

Symptoms Impacts
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Deal et al., (2019), Mov Dis Clin Pract




Methods: Direct vs. Indirect ADL measurement

Indirect:

Self-rating
*\ Caregiver/Informant-rating
Expert-rating

Direct ADL measurement scales Indirect ADL measurement scales
MOT: measures IADL ADCS-ADL: measures BADL and [ADL
MLAT: measures IADL ADCS-ADL-sev: measures BADL and [ADL
NAT: measures [ADL ADL-PL: measures [ADL
ECBH: measures IADL; PD-specific ADL-I5: measures ADL
HMS: meaures [ADL; PD-specific ADLQ): measures BADL and [ADL
CCT: measures [ADL; PD-specific B-ADL: measures BADL and IADL
UCSD-PSA: measures IADL; PD-specific Blessed D5: measures BADL and IADL
MCOCATCR: measures [ADL; PD-specific Bristol ADL: measures BADL and [ADL

CSADL: measures BADL and [ADL
DAL measures BADL and [ADL
FACQ): measures [ADL

IDDD: measures BADL and [ADL
Lawton [ADL: measures [ADL



ADL in differential reasoning (MCIl vs dementia)

* ABC rule:

 dementia = impaired (A + B + C)

* MCI =(B + C), A —not impaired

* A = Activities of Daily Living (IADL)
* B = Behaviour

* C = Cognition



Part 2

ADL in Parkinson’s disease



ADL in Parkinson’s disease

* Burn et al. (2014):

* PD-related motor impairment biases the rating of some ADL

 different cognitive profile of PD limits the utility of other instruments

* PD cognition-specific functional instruments have been developed:

* PD-Cognitive Functional Rating Scale (PD-CFRS; Kulisevsky et al., 2013)
* Penn Daily Activities Questionnaire (PDAQ; Brennan et al., 2015)



ADL in Parkinson’s disease

* Systematic review (Bouca-Machado et al., 2022):
* only two PD-specific scales ,recommended”

* MDS-UPDRS, Part Il (items focused on ADL)
* and the Schwab&England scale

* MDS-UPDRS | (rater part), MDS-UPDRS |I, and MDS-UPDRS axial

motor score were significant predictors for functional dependence
within 5 years (Valent et al., 2023)

* Others (Becker et al., 2022) concentrated on general ADL-scales
— Functional Activities Questionnaire (FAQ)



Part 2a

ADL in Parkinson’s disease

self-rating/care-giver scales (general)

Functional Activities Questionnaire (FAQ)



differentiating between
cognitive and motor

ADL in PD
(Becker et al., 2022)

FAQ cognition score
(items 1,2,7,8,9)

FAQ mo score
3,4,5,6,7,8,10)

FAQ quotient

[FAQQ= (FAQcognition score+1)/(FAQmotor score +1)]

47.6% baseline cognitive
JADL + PD-MCI converted
to PD-dementia

Functional Activities Questionnaire

Score (0 to 3)

0 = independent

1 = mild difficulty

2 = requires
assistance

3 = dependent

Activity

1. Writing checks and maintaining other financial
records

2. Assembling tax or business records

3. Shopping alone

4. Playing a game of skill

5. Making coffee or tea

6. Preparing a balanced meal

7. Keeping track of current events

8. Attending to and understanding a television program,
book, or magazine

9. Remembering appointments, family occasions, and
medications

10. Traveling out of the neighborhood

Sum scores (0 to 30)
Score >8 = functional impairment

Pfeffer, Rl et al. (1982)




FAQ (Czech version)

DOTAZNIK FUNKCNIHO STAVU (FAQ-CZ)

i

Jmeno aprijmeni posuzZovaneho: .....oviiiiiiiiriiiuneonennsssensasenssansnansases ROCHIK: .......... Datumvyplneni: ................

LN n

JménnwplﬁUIlclhu+uztahkpnﬂuzuuanému:illlilllillilllillliillilliillilllillilllliillillliillilllillilllilliillilllilllllillilllilli

Tento dotaznik muie vyplnovat pouze osoba, ktera auverne zna, Jak si posuzovany vede v beznem Zivote

Je zcela zavisly,

V kaidém Fadku ZAKROUZKUIJTE miru schopnosti

Provadi sam Potrebuje pomoc

s potiZemi druheho vykenava
nékdo jiny

posuzovane osoby:

1. Vyplnit slozenky nebo platit ucty, ukladat si financni doklady

2. Vyplnovat uredni dokumenty nebo formulare

3. Nakupovat bézné domaci potreby, obleceni nebo potraviny

5. Pripravit si kavu nebo ¢aj, vwpnout sporak

9. Pamatovat siterminy schazek, rodinnych udalosti, svatka, leky ajejich uzivani

n' WP r W n

10. Cestovat mimo nejblizsi okoli, ridit auto nebo pouzit autobus

Celkova sobéstacnost
Secteme body ve viech kategoriich.

Prekiad do cestimy: MUDr. Ales Bartos, Ph.D., Pavel Martinek. Zdroj ceské verze: Bartos A, Martinek P, Bezdicek O, Bucek A, ﬁlpmla D. Dotaznik funkcniho stavu FAQ-CZ — ceska verze pro zhodnoceni kazdodennich aktivit
pacientu s Alzheimerovou nemoci. Psychiat. pro Praxi 2008; 1{9): 31-34 nebo www._pcp.If3.cuni.cz/adcentrum. Puvodni zdroj: Pfeffer Rl et al. Measurement of functional activities in older adults in the community. ] Gerontol
37,1982 323-329. Copyright © The Gerontological Eu-uet'.r of America. Preklad byl pofizen se svolenim majitele prav. The Gerontological Society of America nerudi za nepresnosti. které se mohlv obievit v prekladuy

Autori | vydavatel souhlasi s porizovanim kopii. Pfeﬁer RI et a_l (1982)




Table 5 Momatve percentle

values of the FAQ based on FAQ raw score 60 to 74-year-old (N = 249) 75 to B4-year-old (V = 182) B54 year-old (N = 109)
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Bezdicek O, Stepankova H, Martinec Novakova L, Kopecek M. Toward the processing
speed theory of activities of daily living Iin healthy aging: normative data of the Functional
Activities Questionnaire. Aging Clin Exp Res. 2016 Apr;28(2):239-47




ADL scales in PD (general): critique

* not recommended for PD by a systematic review or MDS review
(Bouca-Machado et al., 2022)

* not PD-specific (see adaptation by Becker et al., (2022) to PD
* mostly self-rating (biased)

* be careful when evaluating raw score (e.g. of FAQ):

e age-related influences

e culturally-related issues

* not correlated with objective measures (performance-based ADL)



Part 2b

ADL in Parkinson’s disease:
self-rating/care-giver/expert-rating
(PD-specific) scales

MDS-UPDRS, Part Il (items focused on ADL)

Schwab and England scale

PD-Cognitive Functional Rating Scale (PD-CFRS)

Penn Daily Activities Questionnaire (PDAQ)



MDS UPDRS, Part Il expert-rating only
(Goetz et al., 2008)

) 5 Dressing 2.5 DRESSING

Qver the past week, have you usually had problems dressing? For example, are you
slow or do you need help with buttoning, using zippers, putting on or taking off your

26 Hygiene clothes or jewelry?
0: Nomal: Mot at all (no problems).
27 Handwriting 1: Shght: | am slow. but | do not need help.
2. Mild: | am slow and need help for a few dressing tasks (buftons,
bracelets).
28 DOing HObbiES 3. Moderate: | need help for many dressing tasks.

4 Severe: | need help for most or all dressing tasks.

— strong association between MDS UPDRS (ADL subscore) and disease
duration
— UPDRS ADL may serve as a better marker of PD progression than signs

and symptoms assessed in other UPDRS sections
(Harrison et al., 2009)



Expert-rating or self-rating scale

Schwab and England Activities of Daily Living Scale

Rating Description of ADL capability:

100% Completely independent

90% Completely independent. Beginning to be aware of difficulty.
80% Completely independent. Conscious of difficulty and slowness.
/0% Not completely independent.

60% Some dependency.

o0% More dependent.

40% Very dependent.

30% Much help needed.

20%  Severe invalid.

10% Complete invalid.

0% Bedndden and vegetative functions

Schwab, R.S.; England, A.C. (1968). Projection techniques for evaluating surgery in
Parkinson's Disease. Third Symposium on Parkinson's Disease, Royal College of
Surgeons in Edinburgh. E. & S. Livingstone Ltd. (1969).



PD-CFRS

PARKINSON'S DISEASE — COGNMNITIVE FUNCTIONAL RATING SCALE
(PD-CFRS)

Self-rating scale

Items Score
1 | Have you had any trouble handling your own money? For example:
check the change, calculate the necessary money for going 0 1 2 | 8%
shopping for groceries. efc.
2 | Have you had trouble handling the domestic economy? For 0 1 n 2
example: control finances. bank accounts. the saving passbook. etc.
3 | Have you had trouble arranging vour holidays or meeting with 0 1 . Q
tamily or triends?
— ble handling the personal mail. doctor 0 1 . Q
test-retest (ICC = 0.82) 1is?
. ble controlling doses and the time you have to
— = / 0 1 2 8
Inter-rater (ICC - 0080) 1iedicines?
" " ble i organizing your daily activities? 0 1 2 8
internal consistency sanizing your da
1 had any difficulty i understanding how to .
) _ - - : 0 1 2 8
(CrOn baCh S d | p ha — O 79) !ecn‘ical appliances?
_ ble knowing how to use public transport to get to 5 .
PD-CFRS and PD-CRS (r = 0.72) o | 1] 2]
an | ncrease Of 2 p Ol nts | Nt h e lems solving unforeseen events? O] 1] 2| 8
uble explaining the things you want to say? 0 1 2 8
PD-CFRS after 6 months
ble 1n understanding the things you read: books. . .
(] d [ h I (] [ I I e - - [} ]. Fas b‘
was associated with a clinically |ewspaper
. . [ . ble understanding how to handle the cell phone? 0 1 2 8
significant worsening of

the functional status

(PD-CFRS; Kulisevsky et al., 2013)




PDAQ
Fenn Daily Activities Questionnaire (PDAQ)
Se If- rati n g Sca I e SURVEY QUESTIONS— PATIENT VERSION

Please check or fill in the following that best describes you.

1. Because of the Parkinson’'s Disease, how much DIFFICULTY do you currently have
reading the newspaper or magazine?

O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)

2. How much DIFFICULTY do you currently have keeping track of time (e.g. using a
clock)?

O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)

3. How much DIFFICULTY do you currently have counting the correct amount of money
when making purchases?

O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)

4. How much DIFFICULTY do yvou currently have reading and following complex
instructions (e.g. directions for a new medication)?

O None (4) O A Little (3) 0 Somewhat (2) OALot(1) O Cannot Do (0)

Te St_ rete St ( I CC p— O ) 9 7) 2. :;rﬁlt?n?htjﬁg EELESL?;EEI:;?F?EU currently have handling an unfamiliar problem (e.g.
P DAQ Wit h COg n itiO n O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)

( r — O 68) 6. How much DIFFICULTY do you currently have explaining how to do something involving
- o

several steps to another person?

O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)

not with motor impairment
7. How much DIFFICULTY do you currently have remembenng a list of 4 or & errands

( r — O . 08 ) without writing 1t down?
. . . O None (4) O A Little (3) 0 Somewhat (2) O A Lot (1) O Cannot Do (0)
discriminated PD from PD-D

AUC =0.91 (PDAQ; Brennan et al., 2015)




ADL scales in PD (PD-specific): critique

* not recommended for PD by a systematic review (Bouca-Machado
et al., 2022)

* mostly self-rating (potentially biased)

* informant rating (potentially unavailable or unreliable)
* be careful when evaluating raw score (e.g., of PDAQ):
* N0 nhormative age-stratified data available

e culturally-related issues

* not correlated with objective measures (performance-based ADL)



ADL in Parkinson’s disease and
neurodegenerative diseases (Update)

. Editoriat
j'_' frontiers ‘ Frontiers in Aging Neuroscience 20 March 2023

103385 nagl. 2023 1161 735

() Check or updates Editorial: Activities of daily living
OPEN ACCESS and everyday functioning: From
normal aging to

Margquette Liniearsity, Unitad States

neurodegenerative diseases

ondre] Bezdicek
Cndre).Bezdicexairfl cunlcz

| | . | . :
e el e et o Ondre) Bezdicek ,-.:!-EJ-EIIJLJH'I"I Ferreira©, Robert Fellows” and
Weurocognitive Aging and Behavior, |r"|I:_Z§IE| = pelt-S::a rfone d,5



Part 3

ADL in Parkinson’s disease:
performance-based rating scales
(General or PD-specific) scales

NAT

NOT and other scales




ADL in PD: direct measurement

e Review:

(performance-based)

* not PD-specific tasks, e.g., NAT or MLAT:

* not PD-specific:

* PD-specific:

Direct ADL measurement scales
MOT: measures [ADL

MLAT: measures |ADL

NAT: measures |ADL

ECB: measures IADL; PD-specific

HMS: measures |ADL; PD-specitic

CCT: measures IADL; PD-specitic
UCSD-P5A: measures |ADL; PD-specitic
MOUCATCR: measures IADL; PD-specitic

Bezdicek (2021)




NAT: Participants perform three tasks under controlled laboratory conditions:

(i) make toast and coffee;
(ii) gift-wrap a present;
(iii) pack a child’s lunchbox and schoolbag.

Their performance is scored for accuracy and a variety of error types

NOT: Night-Out Task

(i) planning/performing/recording a set of tasks at home environment to watch a

movie

M. Schmitter-Edgecombe et al. / Archives of Clinical Neuropsychology 36 (2021); 537-553

1g. 1. Panoramic view of example NOT testing environment.

Schmitter-Edgecombe, 2022




ADL scales in PD
(PD-specific + performance-based): critique

* not recommended for PD by a systematic review (Bouca-Machado
et al., 2022)

* demanding regarding space and time and money

* need further validation with cognitive measures (neuropsych.
battery) + with motor measures (UPDRS, part Ill)

* be careful when evaluating raw score:
* normative age-stratified data recommended/needed
e culturally-related issues



Part 4

ADL in Parkinsonism

DLB

MSA

PSP

other rare parkinsonian syndromes




ADL in dementia with Lewy bodies (DLB)

* ADL in DLB diagnostic criteria for the clinical diagnosis of probable and
possible dementia with Lewy bodies (DLB)

o Essential for a diagnosis of DLB is dementia, defined as a progressive
cognitive decline of sufficient magnitude to interfere with normal social or
occupational functions, or with usual daily activities” (McKeith et al., 2017)

* Perneczky et al. (2008): used Bayer ADL scale (B-ADL): caregiver-based

* a significant association between glucose hypometabolism and impaired ADL
performance in the prefrontal, temporoparietal, and occipital association
cortices and the precuneus

* a significantly stronger association between hypometabolism and impaired
ADL in the low education group compared with the high education group in
the right middle occipital gyrus - role of cognitive reserve



ADL in multiple system atrophy (MSA)

 ADL impairment not among MSA core criteria (Wenning et al., 2022)
* MSA patients have relatively impaired ADL (Song, 2013)

 UMSARS (Unified Multiple System Atrophy Rating Scale) contains ADL items
(patient- or caregiver-based):

* 1. Speech; 2. Swallowing; 3. Handwriting; 4. Cutting food and handling
utensils; 5. Dressing; 6. Hygiene; 7. Walking

* Krismer et al. (2022): Progression rates (sensitivity-to change) mainly for:

* items related to key motor functions such as swallowing, speech, writing,
cutting food, hygiene, dressing and walking

* items related to autonomic dysfunction were generally less sensitive to change



ADL in progressive supranuclear palsy (PSP)

* Duff et al, 2013:

* 100% of PSP in early stage had impaired IADL
— based on UPDRS-ADL section, items from PSP-RS to ADL

* |ADL impairment was not strongly related to:
* cognition
* Or psychiatric symptoms

* |ADL impairment was strongly related to:
* motoric ratings



Conclusions: How? (measuring of ADLs)

* 1. In case lack of time and space: use self-rating scales
* FAQ

* even better PD-specific:
* PDAQ or PD-CFRS

* 2. In case of "objective” measurement: use performance-based
scales

* Critique: performance-based measures need further research



Conclusions: Meaning of ADLs

* ADLs are significatly age-dependent/education-dependent

* ADLs show a tight correlation with cognitive/motor decline

* ADLs are important in differential reasoning (MCI vs dementia)
* ADLs are disease-specific (e.g., ADLs in PD versus AD or PSP)

* |n general, ADLs should be an endpoint measure in clinical
treatment of PD
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