UNIVERSITY OF AMSTERDAM
X

UvA-DARE (Digital Academic Repository)

The AMC Linear Disability Score (ALDS) : measuring disability in clinical studies

Weisscher, N.

Publication date
2008

Link to publication

Citation for published version (APA):
Weisscher, N. (2008). The AMC Linear Disability Score (ALDS) : measuring disability in
clinical studies.

General rights

It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations

If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UVA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)
Download date:25 Jul 2022


https://dare.uva.nl/personal/pure/en/publications/the-amc-linear-disability-score-alds--measuring-disability-in-clinical-studies(7b7fffcc-d89f-4f76-80b6-44e2838ea8b2).html

Chapter 5: part 1

(29)

(30)

76

Nunnally J. Psychometric Theory. 2nd ed. New York: McGraw-Hill; 1978.

Streiner D, Norman GR. Health measurement scales. A practical guide to their development and use. 2nd ed.
Oxford: Oxford university press; 1995. 62.

du Toit ME. IRT from SSI: Bilog-MG, Multilog, Parscale, Testfact. Lincolnwood, IL: Scientific Software International; 2003.

Harvey W. Estimation of variance and covariance components in the mixed model. Biometrics. 1970;26:485-504.

van der linden WJ, Glas CAW. Computerized Adaptive Testing; Theory and Practice. 1st ed. Dordrecht:
Kluwer Academic Publishers; 2000.

The Unified Parkinson’s Disease Rating Scale (UPDRS): Status and Recommendations.
Mov Disord. 2003;18(7):738-750.

Chapter\s_/part2

Comparing the AMC
Linear Disability Score

item bank with the 'gold
standard’ UPDRS-ADL

Nadine Weisscher, Bart Post

7



Chapter 5: part 2

Introduction

The most widely used scale to assess disability in patients with Parkinson disease (PD) is the Acti-
vities of Daily Living part of the Unified Parkinson’s Disease Rating Scale (UPDRS-ADL).! Recently
we examined the clinimetric properties of the AMC Linear Disability Score (ALDS), a generic disa-
bility measure based on item response theory (IRT), in newly diagnosed PD patients. We showed
the ALDS has promising clinimetric properties in terms of internal consistency reliability, construct
and clinical validity, and absence of ceiling effects.? At that time no data was available to compare
the item bank with the ‘gold standard’” UPDRS-ADL. Here we present current results regarding the
construct and clinical (known-group) validity for both scales.

Methods

The study sample has been described in depth.? In short, the sample comprised 70 patients with
newly diagnosed PD who were participants in a longitudinal research project investigating the course
of functional status and its determinants in PD. The clinical diagnosis of PD was based on internatio-
nally accepted diagnostic criteria® The data presented here were obtained at three year follow-up.

Subsequently to the disability status assessed by the UPDRS-ADL (range 0-52, lower scores indi-
cating less disability) and ALDS (range 0-100, lower scores indicating more disability), the severity of
extrapyramidal symptoms was rated using the motor examination part of the UPDRS (UPDRS-ME).!
Disease stage was determined with the Hoehn and Yahr staging scale (H&Y; range 1-5).4

Results

Thirty eight (54%) patients were male, mean age at onset of symptoms was 65 (SD + 10.5 years),
mean age at examination was 69 (SD + 10.5 years), and mean disease duration at examination was
56 (SD + 10.3 months). The disease started with bradykinesia / rigidity symptoms in 35 of the pa-
tients, with tremor in 27 patients and in 8 patients with all three symptoms. Median H&Y score was
2.5 (range 1-5) and the mean UPDRS-ME score was 25.1 (SD + 10). The mean disability scores on
the UPDRS-ADL score was 10.8 (SD + 6.9) and on the ALDS 75.2 (SD + 19.9).

The UPDRS-ADL and ALDS showed moderate construct validity (- = -0.62). With regard to the
clinical validity, the disability scales significantly discriminate between the severity levels of PD as
measured with the H&Y (Table). Both disability scores were not different between H&Y stage 1 and
stage 2 (Tukey HSD; UPDRS-ADL, p = 0.14; ALDS, p = 0.84). Patients with H&Y stage 3 had lower
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ALDS scores compared to H&Y stage 2 (Tukey HSD; p < 0.0001). However, UPDRS-ADL scores
were not significantly different (Tukey HSD; p = 0.59). Score distributions of the UPDRS-ADL and
ALDS reflect that patients with severe extrapyramidal symptoms and patients with postural instabi-
lity were more disabled than patients with opposite characteristics.

Table Score distributions of the ALDS between groups of patients with known

differences in clinical status: Clinical validity.

n ALDS p-value UPDRS-ADL p-value

H&Y

Stage 1 3 89 (+ 0.5 2 (+2.6)"

Stage 2 32 85.6 ( 6.1) 8.4 (+5.3)

Stage 3 17 69 (+ 19) Q00T | 4o (eap | <0001

Stage 4 6 41.2 (£ 19.2) 19.2 (+3.7)

Stage 5 1 12 36
UPDRS-ME t

< 25.1 30 84.7 (+ 6.6) 7 (4.2

> 25,1 31 70.1 ( 20.6) <0.001 12.8 (+ 6.4) <0.001
Posture (item 30)

Score 0 18 87.5(3.1) 5.9 (4.2)

Score > 1 46 70.7 (£ 22.1) <0.001 12.3 (+ 6.9) 0.001

Score distributions are presented in mean (+ SD); diifferences in mean disability scores were calculated using
One-Way ANOVA (H&Y) and an independent t-test (UPDRS-ME, posture item 30).

*All post-hoc Tukey HSD tests for the ALDS and UPDRS-ADL score between the H&Y stages were significantly
different (p <0.05), except between stage 1 and 2 for the ALDS (p = 0.84) and UPDRS-ADL (p = 0.14), and
between stage 2 and 3 for the UPDSR-ADL (p = 0.59).

+UPDRS-ME was dichotomized on base of the mean value of the scores.

%Score range of item 30 was 0 - 4, 0 = Normal; 1 = Retropulsion; 2 = Absence of postural response; 3 = Very
unstable; 4 = Unable to stand without assistance.

Discussion

In this analysis we compared the ALDS item bank with the ‘gold standard” UPDRS-ADL. The cor-
relation between the disability scale scores was relatively lower than one might expect, since the
two scales intend to measure the same concept: ADL. This moderate association can be explained
by the item content of the UPDRS-ADL which reflects aspects of both ADL and neurological im-
pairments (tremor, salivation, and freezing).® In general, the ALDS and the UPDRS-ADL were able
to detect differences in disease severities. Probably due to insufficient statistical power both scales
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could not discriminate between H&Y grading 1 and 2. In contrast to the UPDRS-ADL, the ALDS
turned out to be sufficiently sensitive to discriminate between H&Y stages 2 and 3.

The ALDS item bank is constructed using the modern psychometric technique of IRT. An impor-
tant advantage of this approach is that when assessing the ability to perform ADL, it is possible
to present more difficult items to less disabled patients and easy items to more severely disabled
patients, while the scores obtained remain comparable across the whole patient group.® Combined
with other attractive features, for example improving the clinical interpretation of scores and the
possibility to use computer adaptive testing, the ALDS is a promising new instrument to assess the
level of disability in patients with PD.
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