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SAMENVATTING

Introductie: Het adequaat kunnen meten van fysieke functie en beperkingen in participatie
bij ouderen is van groot belang voor het inschatten en voorspellen van de zorgbehoeften van
ouderen in de klinische praktijk. De Late-Life Function and Disablity Instrument Computer
Adapted Test (LLFDICAT) is ontwikkeld voor het meten van fysieke functie en beperkingen in
participatie in onderzoek naar ouderenzorg en de klinische praktijk en lijkt een veelbelovend
instrument te zijn. Het doel van dit onderzoek was om de LLFDICAT te vertalen naar het
Nederlands en het onderzoeken van de validiteit en betrouwbaarheid bij Nederlands
sprekende thuiswonende ouderen.

Methode: De item bank van de LLFDICAT is vertaald door middel van een voorwaarts-
terugwaarts vertaal methode. Een steekproef van 40 thuiswonende ouderen heeft
deelgenomen aan het onderzoek. De deelnemers hebben de LLFDICAT, WHO-Disability
Assessment Schedule 2.0 (WHODAS 2.0), PF-10 en de 10-meter loop test (10MLT) uitgevoerd.
Na twee dagen, maar binnen twee weken vond een hertest van de LLFDICAT plaats. Pearson’s
r was berekend voor de validiteit en de ICC 2,1, SEM en SDC voor de betrouwbaarheid.
Resultaten: De resultaten lieten een correlatie zien tussen de LLFDICAT Functie schaal en de
PF-10 van r = 0,804. Verder waren er negatieve correlaties met de WHODAS 2.0 (r = -0,657)
en de 10MLT (r = -0,614). De ICC 2,1 voor de LLFDICAT Functie schaal was 0,904 (95%
betrouwbaarheids interval 0,827-0,948), met een SEM van 2,51 en een SDC van 6,97. Voor de
LLFDICAT Participatie schaal was de ICC 0,775 (95% betrouwbaarheids interval 0,613-0,874),
met een SEM van 4,28 en SDC 11,86 points.

Conclusie: De Nederlandse LLFDICAT heeft een sterke validiteit en laat een goede
betrouwbaarheid zien bij het meten van fysieke functie en beperkingen in participatie bij
thuiswonende ouderen. Het is een kort, valide en betrouwbaar meetinstrument, geschikt voor
gebruik in onderzoek en de klinische praktijk.
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ABSTRACT

Background: Being able to adequately assess physical function and disability in the elderly
population is vital for estimating and predicting healthcare needs in clinical practice. The
Late-Life Function and Disability Instrument Computer Adapted Test (LLFDICAT) was
developed to assess physical functioning and disability in gerontology research and clinical
practice. The LLFDICAT appears to be a promising instrument for the assessment of physical
function and disability in the elderly. The aim of this study was to translate the LLFDICAT to
the Dutch language and to investigate the validity and reliability in a sample of Dutch-
speaking community dwelling older persons.

Methods: The item bank of the LLFDICAT was translated using a forward-backward method.
A sample of 40 older adults was recruited and completed the LLFDICAT, WHO-Disability
Assessment Schedule 2.0 (WHODAS 2.0), PF-10 and 10-meter walk test (LOMWT). The
LLFDICAT was retested in two to ten days. Pearson’s r was calculated to assess the concurrent
validity of the LLFDICAT and the ICC 2,1, SEM and SDC were calculated to assess reliability.
Results: A correlation of r = 0,804 was found between the LLFDICAT Function scale and the
PF-10. Additionally, the LLFDICAT Disability scale showed a negative correlation with both the
WHODAS 2.0 (r = -0,657) and the 10MWT (r = -0,614).

The LLFDICAT Function scale showed an ICC of 0,904 (95% Confidence Interval 0,827-0,948),
with a low SEM (2,51 points) and SDC (6,97 points). The LLFDICAT Disability scale showed
slightly higher values for the ICC (0,775; 95% Confidence Interval 0,613-0,874) the SEM (4,28
points) and the SDC (11,86 points).

Conclusions: The Dutch LLFDICAT shows strong validity and high reliability when used to
assess physical function and disability in community dwelling elderly.

The LLFDICAT is a short, valid and reliable instrument for use in both research and clinical
practice settings.
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INTRODUCTION

It is expected that before 2020, for the first time since the beginning of recorded history, the
number of adults aged 65 and older will outnumber children under the age of 5. This trend
of global aging imposes new challenges on global health care in order to meet the needs of
the aging population.? As people age, they often develop multiple diseases and require more
health care services.’ Being able to adequately assess physical function (PF) and disability in
the elderly population is vital for estimating and predicting health care needs in clinical
practice.*> As a result, PF and disability have become part of the comprehensive geriatric
assessment used in geriatric clinical care and standard outcome measures in gerontology
research.®’

Not surprisingly, a large number of measurement instruments have been developed to assess
PF or disability of older persons in gerontology research and clinical practice.® Patient
reported outcome measures are preferred because of their low cost and convenience.’
However, patient reported outcome measures often suffer from limitations, such as
measuring only a single construct, being multidimensional with no apparent conceptual
structure, lacking sensitivity to detect important changes or having floor or ceiling effects
when used for evaluative purposes.'®*?

To overcome these limitations, the Late-Life Function and Disability Instrument (LLFDI) was
developed.”® ' The LLFDI is a self-report questionnaire designed to assess PF and disability in
older adults living in the community.” ** It consists of 2 subscales, the 32-item function scale
and the 16-item disability scale. The LLFDI showed excellent test-retest reliability for the
function component (Intraclass Correlation Coefficient (ICC)=0.87-0.98) and moderate to
good reliability for the disability component (ICC=0.68-0.91)."**> Both components showed
expected differences in summary scores of known-functional groups supporting validity.** **
Additionally, responsiveness to meaningful change, moderate to strong construct and
predictive validity have been demonstrated.’® However, the LLFDI suffers from two major
limitations. Similar to comparable patient reported outcome measures for PF and disability, it
takes a long time to complete the LLFDI (>20 minutes on average for the combined function
and disability scales) and all questions are administered to all patients regardless of their
applicability, making it difficult to use in clinical care."’

To alleviate respondent burden without sacrificing precision and sensitivity, a Computer
Adaptive Test (CAT) version of the LLFDI was developed using item response theory
methods.” Additionally, item response theory based CAT instruments have several other
advantages over conventional instruments.'® Firstly, using high precision CAT instruments
reduces the number of subjects needed in research settings or smaller effect sizes can be
found with the same number of subjects. Secondly, CAT instruments are suitable for
monitoring individual patients in day to day clinical care due to the low respondent burden.
The LLFDI-CAT appears to be a promising patient reported outcome measure for the
assessment of PF and disability in the elderly. However, in order to use the LLFDI-CAT in
research and clinical practice in the Netherlands, it has to be translated and the psychometric
properties for the Dutch population of the elderly have to be investigated. Therefore, the aim
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of this study is to translate the LLFDI-CAT to the Dutch language and to investigate the
validity and reliability in Dutch-speaking community dwelling older persons.

METHODS

Study design

In the current study the LLFDI-CAT was translated to the Dutch language. To investigate the
validity and reliability of the Dutch LLFDI-CAT a cross-sectional design with a test-retest
moment was used. The current study was approved by the Medical Ethics Committee of the
University Medical Centre Utrecht, Utrecht, the Netherlands.

Phase 1: Translation

The translation protocol was based on the guidelines proposed by Beaton et al.'* However,
some changes were made to accommodate the differences between translating a fixed item
instrument and a CAT item bank. The most important changes were a change to stage Il and
the omission of the pre-test in a small sample from the target population. The protocol as
used in this study can be seen table 1. Figure 1 shows the flow diagram of the translation
procedure. After completing stage IV, the software for the Dutch translation of the LLFDI-CAT

was produced by the original developer of the instrument.
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Table 1 Translation procedure for the Late-Life Function and Disability Instrument Computer Adapted
Test item bank

Stage of the translation Procedure

Stage | All the items from the LLFDI-CAT version database and all texts were
translated into Dutch by two independent translators. Both translators
were bilingual with Dutch as their mother tongue. The first translator was
aware of the concept examined by the questionnaire. The second
translator was unaware of the concept being investigated and had no
clinical background. The goal was to create two translations reflecting
clinical equivalence and the language used by the general population.

Stage I The first translator created a first draft of the combined translation. The
first draft was thoroughly checked by the second translator, who listed
any inconsistencies or translations he did not agree with. The first draft
and the list from the second translator were discussed during a meeting
with both translators and an independent observer until consensus on the
combined translation was reached. All changes made were registered by
the observer. This stage was completed when the combined translation
was finished.

Stage |l Two independent bilingual translators with English as their mother tongue
and Dutch as their second language translated the common translation
back to English. Both translators were unaware of the concept being
explored and had no medical background. When both back-translations
were finished, content agreement with the original version was checked
by two independent reviewers to ensure consistent translation. Any
inconsistencies or conceptual errors in the translation were documented
and the corresponding items were changed.

Stage IV An expert committee consisting of a methodologist, a medical
professional, one of the forward and one of the backward translators and
a language professional consolidated the final version of the translated
item pool. The expert committee made sure the translation and
adaptation were idiomatically, semantically, experientially and
conceptually equivalent. Any issues encountered by the expert
committee and the changes made to the items were documented. In a
case of persisting disagreement on the translation, the original developer
of the instrument was contacted in order to clarify the item and its
underlying construct.

Phase 2: Validity and reliability study

Study population

Community dwelling independently ambulatory older adults were recruited for the validity
and reliability study. Participants were recruited through convenience sampling in the region
of Leiden and Utrecht in the Netherlands. A local physiotherapy practice was asked to hand
out invitations and information letters to potential participants. Additionally, invitations and
information letters were mailed to residents of senior citizen apartment buildings. The
inclusion criteria were: (a) aged 65 years or older, (b) independently ambulatory with or
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without an assistive device, (c¢) community dwelling, (d) must have provided informed consent
prior to participation. Potential participants were excluded when they: (1) underwent joint
replacement surgery in the lower extremities within the previous six months, (2) were
hospitalized within the previous three months, (3) were unable to walk 10 meters without
assistance from another person, (4) were living in a nursing home or a similar facility at the
time of inclusion. All participants received written information about the aim and procedures
of the study and informed consent was obtained from all participants prior to participation.
Demographic data was collected and is listed in table 2.

Assessment of validity

To assess the measurement domain validity, construct validity of the Dutch LLFDI-CAT was
assessed. Construct validity was defined as “the degree to which scores of an patient
reported outcome instrument are consistent with hypotheses (for instance with regard to
internal relationships, relationships to scores of other instruments or differences between
relevant groups) based on the assumption that the patient reported outcome instrument
validly measures the construct to be measured”.*® Measurements were completed by a
researcher in the participant’s own home environment or in a local physiotherapy practice.
The participants were asked to complete the Dutch LLFDI-CAT on a laptop computer.
Additionally, paper forms of the World Health Organization Disability Assessment Schedule
(WHODAS 2.0) and the RAND-36 Physical Function scale (PF-10) were completed.?" % Lastly,
the 10-meter walk test (LOMWT) was completed by all participants.? The selection of the
comparators was based on the recommendation by Kayes et al. to use objective
measurement instruments in conjunction with subjective measurement scales to measure
complicated constructs and on the validation studies performed on the original instrument.*
25

Assessment of reliability

The measurement domain reliability consists of internal consistency, reliability and
measurement error. For this study, reliability and measurement error were assessed using a
retest moment for the LLFDI-CAT. Participants were contacted by phone within two to 14
days after completion of the testing procedure. During this contact a researcher administered
the LLFDI-CAT to obtain the retest data. Additionally, the time to complete the interview was
recorded to assess the time it takes to complete the LLFDI-CAT.

The Late-Life Function and Disability Instrument Computer Adapted Test

To develop the LLFDI-CAT, a large item bank containing items for both the functioning and
the disability scales of the LLFDI was constructed. Using item response theory methods, the
items in the item bank were calibrated on a scale ranging from 0 to 100 with a mean of 50
and a standard deviation of 10.” All items received their own location on the scale and were
ordered from “easy” to "difficult”. The distances between the item locations on the scale are
known. After all items were calibrated, a software program was developed for the LLFDI-CAT.
The program selects an item from the middle of the scale and consequent items are selected
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based on the responses to previous items. After an item is completed, the software calculates
a patient score and standard error. When reaching a pre-set level of precision or when a pre-
set number of items have been administered, the final patient score and standard error are
calculated. To achieve precision and sensitivity levels similar to the original fixed item
instrument, the software was programmed to stop when either 10 items per scale were
completed or the patient score standard error was < 3,0.” The LLFDI-CAT showed high ICCs
(>0.87) with the original fixed item instrument, while at the same time greatly reducing
patient burden.’

Comparator instruments

The WHODAS 2.0 was designed to assess the functioning of an individual in six activity
domains: understanding and communicating, getting around, self-care, getting along with
people, life activities and participation in society.”> The WHODAS 2.0 36-item self-report
version was used in this study. The 36 items are scored on a 5-point Likert scale (none; mild;
moderate; severe; extreme, cannot do). After scoring, an algorithm is used to convert the item
scores to a scale score ranging from 0 (no disability) to 100 (full disability). Cronbach’s o for
the different subscales of the WHODAS 2.0 ranged from 0.7 to 0.97 in rehabilitation patients
and 0.77 to 0.98 in patients with chronic diseases.”®?” Correlations between the WHODAS 2.0
score and the different domains of the SF-36 ranged from -0.29 to -0.65 in patients with
chronic diseases.”

The PF-10 consists of 10 items designed to sample PF through three attributes: self-care,
mobility and other physical activities and body movements.?” Items are scored on a 3-point
Likert scale (yes, limited a lot; yes, limited a little; no, not limited at all). The raw scores are
converted to a scale score ranging from 0 to 100 with higher scores representing better PF.
Internal consistency of the PF-10 has been reported as high (Cronbach’s a=0.82) for older
adults.”® The PF-10 has been found to be a unidimensional index of PF in patients from seven
different countries.'® ?* The PF-10 has previously been used as a comparator in a validation
study of the LLFDI Ffunction scale and showed high correlation (r=0.88).°

The 10MWT aims to measure walking speed.” The participants were asked to walk a distance
of 10 meters at comfortable walking speed. Test-retest reliability of the 10MWT has been
reported as excellent (ICC 0.96-0.98) with small standard error of measurement (0.004-0.008
m/s).*! An argument can be made for the construct validity of gait speed in measuring
disability as a recent review found that low gait speed is one of the most powerful predictors
of disability in activities of daily living in community-dwelling elderly.*

Statistical analysis

Data was entered into SPSS 20.0 (SPSS Inc., Chicago, IL, USA) by a researcher, verified by a
different researcher and consequently analysed.

The required sample size for the validity study was calculated using o = 0.05; = 0.20 and
effect size r = 0.50 based on data from a validation study on the original instrument.?
Additionally, for the reliability study a lowest acceptable ICC value of 0.60 (p0=0.60) was
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chosen based on the upper boundary of ‘'moderate’ from the benchmarks proposed by
Landis and Koch.* A value slightly lower than the lowest value for the ICC found in a recent
reliability study of the LLFDI was chosen as the expected ICC (p1=0.80)."> A required
minimum sample size of 40 subjects was found using tabulated values provided by Walter et
al. with p0=0.60; p1=0.80; o = 0.05; B = 0.20; and 2 measurements per subject.34
In order to assess concurrent validity, correlations using Pearson’s r were calculated.
Based on the results from previous validation studies and the minimum effect size required
for a strong correlation according to Cohen'’s convention, the following hypotheses were set
a priori®> %
e The scores of the subjects on the Disability subscale of the LLFDI-CAT will have a
negative correlation of at least 0.5 with their scores on the WHODAS 2.0
e The scores of the subjects on the Function subscale of the LLFDI-CAT will have a
positive correlation of at least 0.5 with their scores on the PF-10
e The scores of the subjects on the Disability subscale of the LLFDI-CAT will have a
negative correlation of at least 0.5 with their scores on the 1I0MWT
The validity of the LLFDI-CAT was interpreted using the conventions of Cohen for effect sizes
of Pearson’s r (0.10 small; 0.30 medium; 0.5 strong).”®
To assess reliability, the ICC 2,1 absolute agreement was calculated.® *” As high between-
subjects variability inflates the ICC scores, classifying the ICC scores in categories such as low,
medium or high provides little information.*® However, the ICC combined with the Standard
Error of Measurement (SEM) provide the information required to draw conclusions regarding
the reliability of the LLFDI-CAT. Additionally, the 95% limits of agreement (LoA) were
calculated as a graphic representation of agreement and the smallest detectable change
(SDC) was used to provide clinicians with information regarding the change in scores

required to measure ‘true’ change in an individual patient.** *
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RESULTS

Demographics

The included sample for the validation and reliability study of the LLFDI-CAT consisted of 40
subjects and was predominantly female. More detailed information regarding the sample can
be found in Table 2. The participants in the sample were predominantly female (72,5%) and
chronic diseases reported were COPD (n=10), diabetes mellitus type I or I (n=5),
cardiovascular disease (n=6), arthrosis (n=3), stroke (n=2) and other (h=11). The mean score
was 50,89 (SD 7,95; range 36,81-76,43) on the LLFDI-CAT Function scale and 49,86 (SD 8,94;
range 30,32-64,95) on the LLFDI-CAT Disability scale. The mean time required to administer
the LLFDI-CAT as measured during the retest of the LLFDI-CAT was 8 minutes 59 seconds
(range 5 minutes 45 seconds to 14 minutes 4 seconds). One participant had two missing
scores on the PF-10. The missing values were imputed with the personal scale mean as
suggested in the RAND-36 manual.”! Additionally, for one participant body length was
missing preventing calculation of the BML

Validity

The LLFDI-CAT Function scale and Disability scale showed absolute correlations exceeding r =
0,5 with the comparators. In Table 3 can be seen that the correlation between the LLFDI-CAT
Function scale and the PF-10 (r = 0,804) confirms the hypothesis that participant scores on
the Function subscale of the LLFDI-CAT have a positive correlation of at least 0,5 with their
scores on the PF-10. Additionally, the LLFDI-CAT Disability scale shows a negative correlation
with both the WHODAS 2.0 (r = -0,657) and the 10MWT (r = -0,614), confirming both
hypotheses regarding the validity of the LLFDI-CAT Disability scale.

Reliability

The results from the reliability study are shown in Table 4. All participants were available for
the retest of the LLFDI-CAT and the average number of days between the test and retest
ranged from two to eight (mean 4,48 days). The LLFDI-CAT Function scale showed an ICC
value of 0,904 (95% Confidence Interval 0,827-0,948), with a SEM (2,51 points) and SDC (6,97
points). The LLFDI-CAT Disability scale showed a value of 0,775 (95% Confidence Interval
0,613-0,874) for the ICC, 4,28 for the SEM and 11,86 for the SDC. Figures 2 and 3 agreement
between test and retest scores for the LLFDI-CAT scales is shown in Bland-Altman plots with
the LoA.
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Table 2 Characteristics of the study sample

Study sample n = 40

n % Mean (SD) Range

Age, in years 79,20 (7,9) 65-93
Female 29 72,5
BMI 39 27,4 (5,1)
Marital status

Single 4 10

Married 16 40

Widow/widower 20 50

Chronic Diseases

None 15 37,5

One 16 40

Two 5 12,5

Three or more 4 10
Walking aid

None 22 55

Cane or wheeled walker 17 42,5

Walking aid and wheelchair 1 2,5
Education

< 6 years 17 42,5

6 to 12 years 22 55

> 12 years 1 2,5

SD = Standard Deviation; BMI = Body Mass Index; LLFDI CAT = Late Life

Function and Disability Instrument Computer Adapted Test

Table 3 Correlations of the Late Life Function and Disability Instrument
Computer Adapted Test version sub scales with the comparators using

Pearson’s r and the Coefficients of Determination

WHODAS-2.0 PF-10 1I0MWT

LLFDI CAT Function scale 0,804*+
LLFDI CAT Disability scale  -0,657* -0,614*

WHODAS 2.0 = World Health Organisation Disability
Assessement Schedule 2.0; CoD = Coefficient of
Determination; PF-10 = RAND-36 Physical Function scale;
10MWT = 10 Meter Walk Test; LLFDI CAT = Late Life Function
and Disability Instrument Computer Adapted Test; * =
significant correlation at the p<0,000 level; T = 39 cases
included in the analysis

Arensman, R.M. Translation, validation and reliability of the Dutch LLFDI-CAT
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Table 4 Intraclass Correlation Coefficients, Standard Error of Measurement and Smallest Detectable

Change of
the Late Life Function and Disability Instrument Computer Adapted Test sub scales

Retest mean
Test mean (SD) (SD) ICC, 1 SEM SDC

LLFDI CAT Function scale 50,89 (7,95) 51,47 (8,26) 0,904 2,51 6,97
LLFDI CAT Disability scale 49,86 (8,94) 49,27 (9,12) 0,775 4,28 11,86

SD = Standard Deviation; ICC = Intraclass Correlation Coefficient; SEM = Standard Error of
Measurement; SDC = Smallest Detectable Change; LLFDI CAT = Late Life Function and
Disability Instrument Computer Adapted Test
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Figure 1 Bland-Altman plot of the test and retest scores of the Late Life Function and Disability Computer
Adapted Test Function scale with 95% limits of agreement

LLFDI CAT Disability scale LoA

30+
7))
2 20 .
o
3] "
7 P
> 10- .
E oo .:.. L] i
-§ Y T :
A *40 560 °* .60 ° 70 80
W 0 ettt
D [ ]

-20- Mean Disability scores

Figure 2 Bland-Altman plot of the test and retest scores of the Late Life Function and Disability Computer
Adapted Test Disability scale with 95% limits of agreement
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DISCUSSION

The aim of this study was to translate the LLFDI-CAT to the Dutch language and to
investigate the concurrent validity and reliability for Dutch-speaking community dwelling
older persons. The results found in the validity study confirm the construct validity of both
the Function and the Disability scales of the LLFDI-CAT. All hypotheses set were confirmed by
the strong correlations found. The correlation found between the LLFDI-CAT Function scale
and the PF-10 is of the magnitude and direction as was expected. The strong correlation of
0,804 confirms the construct validity of the LLFDI-CAT Function scale. This is not surprising as
both instruments aim to measure PF through the use of items reflecting physical abilities
related to the use of the upper or lower extremities. Currently, there have been no other
studies reporting on the construct validity of the LLFDI-CAT Function scale. Instead, the
results from the present study were compared with the results from studies investigating the
construct validity of the LLFDI. The correlation between the LLFDI-CAT Function scale and the
PF-10 found in this study are in accordance with values found by Dubuc et al. (r = 0,85) and
Lapier et al. (r = 0,83) for the original LLFDL**** However, Roaldsen et al. reported a lower
correlation of r = 0,52.1° As the correlations found in this study are similar or higher than
those of the LLFDI, the construct validity of the LLFDI-CAT Function scale is further
supported.’

The correlations found between the LLFDI-CAT Disability scale and the WHODAS 2.0 and
10MWT were strong according to Cohen's convention, confirming its construct validity.*> A
possible explanation for the lower values when compared with the LLFDI-CAT Function scale
is that disability is a broad construct. As a result, fixed item instruments lack the high number
of items required to measure the entirety of the construct.** Similarly, a performance test like
the LOMWT does not capture the parts of disability caused by mental health, social or
environmental factors. Therefore, it was expected that the construct “disability” was only
partly measured by the comparators, resulting in lower correlations. This is further supported
by the theoretical basis on which the respective instruments were based. The LLFDI-CAT
Disability scale aims to measure disability in the elderly, where both the PF-10 and the
WHODAS 2.0 were designed for the general population.’® ** 2! There are currently no
known studies using the WHODAS 2.0 or the 10MWT as comparators for the construct
validity of the LLFDI or the LLFDI-CAT Disability scale. However, the LLFDI has been compared
with other self-report questionnaires, such as the London Handicap Scale (r = 0,47-0,66), the
Western Ontario and McMasters Universities Osteoarthritis Index (r = -0,47) and a
performance test, the 20-meter walk test (r = 0,37).** *** The correlations found in these
studies are similar or lower than the correlations found in the current study further
confirming the construct validity of the LLFDI-CAT Disability scale.

The ICC 2,1 scores of 0,904 for the Function scale and 0,775 for the Disability scale show high
reliability and are sufficiently high to indicate that the instrument is stable over repeated
measurements when no change is expected. Moreover, the narrow LoA as reported in Figures
2 and 3 show high agreement between measurements. However, as can be seen in Figure 3,
the LoA for the Disability scale are wider due to six cases. It is unclear what caused the large
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difference in scores between the repeated measurements as the involved cases did not differ
from the other cases in any of the other variables. A possible explanation could be that some
items from the LLFDI-CAT disability scale were not consistently interpreted by these select
cases. However, this could not be verified in the current study. The low SEM (2,51-4,28)
further support reliability as the SEM quantifies the error of the LLFDI-CAT and the random
variation in repeated measurements.* The SDC values (6.97-11,86) derived from the SEM
show the minimal change scores required to exceed the measurement error of the
instrument. However, more research is required to assist in establishing minimal clinically
relevant changes. The reliability findings are consistent with reliability studies on the LLFDI
(ICC range 0,44-0,98), the Hebrew translation (ICC range 0,46-0,90) and the Swedish
translation of the LLFDI (ICC range 0,82-0,91).”*™ % Only one study has reported on the SDC
of the LLFDI and found scores almost identical to the SDC scores found in this study (2,9 for
the Function scale and 4,1 for the Disability scale), further supporting the excellent reliability
and precision of the LLFDI-CAT." In addition to high precision, the other advantage of a CAT
instrument over fixed item instruments is the low time required for completion of the
instrument. Completing the LLFDI-CAT took less than 9 minutes, reducing patient burden by
as much as 50% compared with the fixed item LLFDL’

This study has some limitations. First, this study is the first to attempt to translate the CAT
version of the LLFDI and one of first studies in which an existing CAT instrument is translated
and validated. Consequently, no guidelines or protocols for the translation and validation
procedure of existing CAT instruments exist. To overcome this problem, an existing protocol
originally designed for use in the translation of fixed item instruments was adapted and used
for the translation of the LLFDI-CAT.* A compromise made during the translation process
was the omission of the pre-test of the translated item bank in a small sample of older adults.
As a consequence, some items could have been improperly translated. To overcome this
problem a language expert was asked to review the translated item bank to ensure proper
translation and to make sure the items were easy to understand for older adults. As the use
of CAT instruments becomes more prevalent in research and clinical practice, the need for
high quality translations will rise. The practical problems encountered during the translation
process in the current study highlight the need for guidelines on the translation of CAT
instruments.

Secondly, the high percentage of women in the sample can make the results difficult to
generalize. However, as the age of the population advances the percentage of women
increases to up to 72,1% in 90-year olds.*® The mean age of the participants in this study was
79,2 years with 72,5% being women, therefore the number of women in the sample was only
slightly higher than in the general population of the same age.

Lastly, no performance tests were used as a comparator for the LLFDI-CAT Function scale. As
a result, it is possible the construct “function” the LLFDI-CAT Function scale aims to measure
is not adequately assessed. However, Bean et al. found that performance tests and PRO
measures assess different aspects of older person’s functioning.”” The PRO measures are
more complete as they also associate with psychosocial and health factors, where
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performance tests do not.

The thoroughness with which the validity and reliability of the LLFDI-CAT were tested provide
a clear understanding of its psychometric properties. The LLFDI-CAT appears to be a valid
and reliable instrument for the assessment of PF and disability in community dwelling elderly.
Additionally, the high precision and low patient burden make the instrument preferable in
both research and clinical care settings as a replacement of traditional fixed item instruments
for evaluative purposes. However, future research should further expand on this study by
investigating the responsiveness of the LLFDI-CAT. When responsiveness of the LLFDI-CAT
has been confirmed, it can be confidently used to assess the effectiveness of treatment
strategies aimed at improving PF and disability in the elderly.

CONCLUSION

The Dutch LLFDI-CAT shows good construct validity and high reliability for assessment of PF
and disability in community dwelling elderly and can be used for evaluative purposes in
clinical practice. Furthermore, the advantages of the LLFDI-CAT over traditional instruments
make it preferable over traditional fixed item instruments.
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Figures and tables
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Figure 3. The translation and cross-cultural adaptation procedure of the Dutch Late-Life
Function and Disability Instrument Computer Adapted Test version
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