Measuring Quality of Occupational
Performance Based on Self-report
and Observation:

Development and Validation of Instruments to
Evaluate ADL Task Performance

Eva Ejlersen Wahrens

* - Department of Community Medicine and Rehabilitation,
c 2RR ™  Occupational Therapy, Ume& University
Z 5 901 87 Umea, Sweden

4 N 2010



Copyright©Eva Ejlersen Waehrens

ISBN: 978-91-7264-993-4

ISSN: 0346-6612

Printed in Sweden by Arkitektkopia, Umed, 2010



To my Family — the most important people in my life






Table of Contents

Abstract
Abbreviations
Original Papers
Preface
Rationale
Introduction
ADL from an occupational therapy perspective
Definitions of ADL
Decreased occupational performance among clients with long-term or chronic
disability
Purposes of evaluation in the occupational therapy process
Characteristics needed for ADL instruments in occupational therapy
Client-centred and occupation-focused evaluation
Evaluation based on self-report versus observation
Generic versus disease-specific evaluation
Evaluating quality of ADL task performance
Ordinal data versus interval measures
Occupational-therapy-specific instruments used for ADL evaluation
Development and validation of ADL instruments
A guide for instrument development and validation
Validity and reliability
ADL Taxonomy
Assessment of Motor and Process Skills (AMPS)
Development of ADL instruments based on Rasch measurement models
Further validation
Summary
Aims of this Thesis
Specific aims
Methods
Participants
Study 1
Study IT
Study IIT
Study IV
Instrumentation and procedures
ADL Taxonomy linear measures of quality of ADL task performance
ADL Taxonomy linear measures of observed quality of ADL task performance
(ADL-0O)

[

SN

O 0 0N N oG

12
13
13
14
15
17
19
22
23
24
24
25
25
25
26
26
26
27
29

29



ADL Taxonomy linear measures of perceived quality of ADL task performance
(ADL-Q & ADL-I)
Further validation of the ADL ability measures of the AMPS
Discrimination
Stability
Sensitivity to change
Relationship to measures of ADL ability based on self-report
Statistical analyses
Descriptive statistics
Rasch measurement statistics
Evidence of validity
Evidence of reliability
Rasch analysis of AMPS data
Inferential statistical analyses
Comparisons among groups
Relations between variables
Sample size and effect size
Ethical Considerations
Results
Linear measures of observed quality of ADL task performance based on the ADL-O
Evidence of validity based on internal structure
Psychometric properties of the rating scale
Internal scale validity
Evidence of validity based on consequences of testing
Evidence of validity based on test content
Evidence of reliability
Evidence of validity based on relations to other variables
Sensitivity to change
Linear measures of perceived quality of ADL task performance based on ADL-Q and
ADL-I
Evidence of validity based on internal structure
Psychometric properties of the rating scale
Internal scale validity
Evidence of validity based on test content
Evidence of reliability
Evidence of validity based on relations to other variables
Differences in perceived ADL ability among groups
Relationships between ADL-Q and ADL-I ability measures
Evidence of validity of the ADL ability measures of the AMPS
Evidence of validity based on relations to other variables
Discrimination between healthy women and women with CWP/FM
Stability in a sample with a fluctuating level of ability
Sensitivity to change in a sample with fluctuating ADL ability

30
32
32
33
33
33
34
34
34
35
37
37
37
37
38
38
39
40
40
40
40
40
42
42
42
43
43

43
43
43
43
44
44
44
44
47
48
48
48
49
51



Sensitivity to change in sample expected to have limited potential for change
Relationship to measures of ADL ability based on self-report
Summary
Discussion
Development of revised versions of the ADL Taxonomy
Evidence of validity of the quality of ADL task performance measures
Further validation of the ADL ability measures of the AMPS
Evidence of validity related to discrimination
Evidence of validity related to stability
Evidence of validity related to sensitivity to change
Sensitivity to changes among clients with fluctuating ADL ability
Sensitivity to changes among clients with very low ADL ability
Evidence of validity based on relation to measures of perceived ADL ability
Implications for clinical practice
Measuring perceived or observed quality of ADL task performance?
Measuring the nature and extent of perceived quality of ADL task performance
problems
Measuring the extent of observed ADL task performance problems
Establish the effectiveness of provided interventions
ADL evaluations in an interdisciplinary rehabilitation context
Methodological considerations
Issues related to the development and validation of revised versions of the ADL
Taxonomy
Considerations related to ADL-O
Considerations related to ADL-Q and ADL-I
Issues related to further validation of the ADL ability measures of the AMPS
Using the AMPS with clients with fluctuating ADL ability
Using the AMPS with clients with very low ADL ability
Recommendations for future research
Conclusions
Acknowledgements
References
Appendix A
Papers I-IV

51
52
54
55
55
56
61
61
62
63
63
64
65
67
67

68
69
70
70
71

71
71
72
72
72
73
73
76
78
82

Dissertations Written by Occupational Therapists at Umeé University, 1987—2010



Abstract

Background

People with rheumatic or neurologic conditions are commonly referred for
occupational therapy because of decreased ability to perform ADL tasks.
Upon referral, occupational therapistsuse a client-centred, occupation-
focused approach when evaluating a person's perceived and observed quality
of ADLtask performance to clarify the nature and extent of the person’s
problems, plan interventions and determine effectiveness of interventions.
Evaluation of the extent of problems and change following intervention
require the use of linear measures of ADL. The aim of this doctoral thesis
was to develop and validate linear measures of perceived and observed
quality of ADL task performance for occupational therapy clinical praxis and
research.

Methods

To develop linear measures of observed quality of ADL task performance
based on Rasch measurement methods, clients with ABI (n=70) were
evaluated using a 3-category rating scale and the ADL Taxonomy. Similarly,
to develop linear measures of perceived quality of ADL task performance
women with rheumatic diseases (n=118) reported their ability on a
questionnaire and in an interview based on the ADL Taxonomy and a 4-
category rating scale. To further validate the ADL ability measures of the
Assessment of Motor and Process Skills (AMPS) data were collected in two
samples. In a sample of women with chronic widespread pain (CWP) or
fibromyalgia (FM) (n=50) the ADL ability measures were validated with
regard to discrimination, stability and sensitivity to changes. Discrimination
was examined by comparing AMPS data from women with CWP/FM to
those of healthy women. Stability and sensitivity to change were examined
based on repeated AMPS observations pre and post intervention. In
addition, sensitivity to change was examined in a sample of clients with ABI
(n=36) using a pre- and post-test design. Finally, the validity of the AMPS
ADL ability measures in relation to perceived ADL ability was examined in
women with rheumatic diseases (n=118) and women with CWP/FM (n=50).



Results

Based on the results of the four studies in this thesis, we were able to
conclude that it was possible to obtain linear measures of observed quality of
ADL task performance based on a revised version of the ADL Taxonomy
(ADL-0). It was also possible to obtain linear measures of perceived quality
of ADL task performance based on revised versions of the ADL Taxonomy
using the formats of questionnaires (ADL-Q) and interviews (ADL-I).
Moreover, it was possible to establish further evidence of validity of the ADL
ability measures of the AMPS. Thus, the AMPS ADL ability measures could
discriminate between women with CWP/FM and healthy women. The ADL
ability measures of remained stable when no intervention was provided and
the ADL motor ability measures were sensitive to change among women
with CWP/FM. Moreover, the ADL ability measures were sensitive to change
among clients with low ADL ability following ABI. Finally, only low to
moderate correlations were found between measures of perceived and
observed ADL ability.

Conclusions

Rasch analyses of revised versions of the ADL Taxonomy suggest that the
majority of the ADL tasks and rating scales focused on quality of ADL task
performance can be used to obtain linear measures of quality of ADL task
performance based on methods of questionnaire, interview or observation.
Furthermore, the studies provided evidence of validity of the ADL ability
measures of the AMPS in relation to discrimination, stability and sensitivity
to change and relation to perceived ADL ability. The results may, therefore,
enhance the use of ADL instruments that provide linear measures of
perceived and observed quality of ADL task performance in occupational
therapy clinical praxis and research.

Key words

Activities of daily living, Acquired brain injury, ADL evaluation, ADL task
performance, Chronic disease, Chronic widespread pain, Interview,
Observation, Occupational therapy, Observation-based evaluation,
Questionnaire, Rasch measurement, Rheumatic diseases.
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ADL Activities of daily living
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Preface

Formdlet med ergoterapi er at forebygge og behandle ADL problemer.
Undersogelse og vurdering af ADL problemernes art, omfang, drsag og
betydning for klienten gar forud for ivaerksaettelse af enhver form for
ergoterapeutisk intervention og foretages i hele forlobet. . . . ADL vurdering
bliver (dermed) fundamentet i det ergoterapeutiske arbejde.

[The aim of occupational therapy is to prevent and treat ADL problems.
Examination and evaluation of the nature, extent, cause and meaning of
the ADL problems to the client precedes implementation of any kind of
occupational therapy intervention and is performed throughout the entire
process. . . . ADL evaluation (therefore) becomes the foundation for
occupational therapy praxis.]

Tjernov, 1988, p. 73 & 75.

This quote is from the first occupational therapy theory text book published
in Danish(1). It was published soon after I graduated from my occupational
therapy education. As I was an inexperienced therapist, I studied the book
and found limited overlap between occupational therapy as it was described
in theory and my actual clinical praxis. Reading it made me question the
types of evaluations that I performed. At that time, I worked in a neuro-
geriatric rehabilitation setting, where I was expected to determine the
clients’ potential to benefit from rehabilitation and make recommendations
for future living placement based on table-top tests of cognition and sensory
motor assessments followed by nonstandardized ADL observations. The fact
that there often was a lack of agreement between my body function test
results and what I observed during my clients’ performances of activities of
daily living (ADL) bothered me. I trusted intuitively in my nonstandardized
ADL observations, but I did not have available instruments to help me
document what I saw.

Thus, it became a personal interest — an occupation — and later, a
professional issue, to be involved in the search for, translation of, education
in relation to, validation of and implementation of ADL instruments useful
in clinical praxis. In the process, I learned about instrument development
and measurement from the perspectives of classical test theory (CTT) and



Rasch measurement theory(2;3). I also gained experience with the
implementation of diverse ADL instruments in clinical praxis. My
introduction to the Occupational Therapy Intervention Process Model
(OTIPM)(4;5) helped me to think about different types of ADL instruments
for different purposes: evaluation of the client’s perceived ADL ability, ADL
ability as observed by professionals, evaluation of reasons for decreased ADL
ability and, finally, evaluation of changes in perceived and observed ADL
ability. After experience implementing the OTIPM and using two ADL
instruments, the ADL Taxonomy(6;7) and the Assessment of Motor and
Process Skills (AMPS)(8;9), in clinical practice at a neuro-rehabilitation
centre, I had the opportunity to use the data for research purposes. My
research questions related to the applicability of the AMPS as an outcome
measure in persons with moderate to severe acquired brain injury and the
possibility of developing linear measures of ADL ability based on the ADL
Taxonomy. In both studies, data were based on professional observations of
ADL task performances as these persons with acquired brain injury were not
expected to be able to report their ADL ability in a reliable manner.

Subsequently, I became involved in research concerning people with
rheumatic diseases at the Parker Institute and the Department of
Rheumatology at Frederiksberg Hospital. In contrast to observation-based
ADL evaluation within neuro-rehabilitation, evaluation of ADL ability within
the field of rheumatology was predominantly based on self-report. Based on
my clinical background, I expected that perceived and observed ADL ability
represented different but complimentary aspects of ability. I decided,
therefore, to build upon my previous experience with the AMPS and the ADL
Taxonomy and investigate the utility of AMPS and the possibility of creating
linear measures of perceived ADL ability based on the ADL Taxonomy in
women with chronic rheumatic diseases.

The results of these studies are now united in this thesis. My hope is that
it will strengthen understanding of ADL evaluation and documentation of

outcomes as a foundation for occupational therapy praxis and research.

Eva Ejlersen Wahrens






Rationale

Rationale

The foundation for occupational therapy intervention is evaluation! of
clients’ abilities to perform everyday life tasks(1), including activities of daily
living (ADL) tasks that the client wants to, needs to or is expected to
perform(5;12). This can be a challenge when we work with client groups with
fluctuating or very low ADL ability and/or limited potential to change due to
long-term or chronic disabilities following rheumatic disease or acquired
brain injury (ABI).

When occupational therapists evaluate their clients’ ADL abilities, they
evaluate not just whether or not their clients are independent or require
assistance and if they require assistance, how much assistance they need.
They also consider the safety risk, decreased time-space organization (i.e.
decreased effiency) of the task performance and/or increased physical effort
or clumsiness related to the ADL task performance. That is, occupational
therapists evaluate ADL ability based on the quality of the ADL task
performance. According to the Occupational Therapy Intervention Process
Model (OTIPM)(5), the occupational therapist first evaluates the client’s
perceived ability to perform important ADL tasks, followed by professional
observation of the client’s ADL task performance. These evaluations of the
client’s perceived and observed ADL ability enable the occupational therapist
to, in collaboration with the client, identify the nature and extent of the
clients’ ADL task performance problems, set goals and plan interventions
focused on improving the quality of ADL task performance.

After intervention, the occupational therapist re-evaluates the client’s
quality of ADL task performance and documents change to establish
effectiveness of the provided interventions. Whether re-evaluation is based
on self-report or observation varies among client groups. While clients with
ABI are not expected to report reliably and, therefore, observation-based
instruments most often are used, clients with rheumatic diseases are
generally evaluated based on self-report using questionnaires and/or

1 In this thesis, the term evaluation is used synonomously with assessment(10) and refers to gathering and
judging information about aspects related to a client’s ADL ability. In the occupational therapy process,
evaluations are performed to clarify the nature and extent of the person’s performance problems, plan
appropriate interventions, and determine the effectiveness of such interventions(11).
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interviews. There is, however, limited evidence to support that evaluations
based on self-report and observations can be used to generate similar
information, suggesting that more than one method should be used when
evaluating and documenting change(13-15) to “capture” a more complete
picture of ADL ability. Still, the relationship between perceived and observed
ADL ability among clients with rheumatic diseases needs to be further
explored.

To determine the nature and extent of ADL task performance problems
and document change, there is a need for instruments? that can be used to
obtain linear measures3 of ADL ability. To date, however, there is limited
availability of such instruments. The Assessment of Motor and Process Skills
(AMPS)(8;9) represents the only instrument that can be used to evaluate the
observed quality of ADL task performance and obtain linear measures that
can be used to clarify the nature and extent of the person’s ADL task
performance problems and document change. While the ADL ability
measures of the AMPS have been found to be valid among a variety of client
groups with long-term or chronic disability (18-24), they have not been
validated among client groups with fluctuating or very low ADL ability
and/or limited potential to change due to long-term or chronic disabilities
following rheumatic disease or acquired brain injury (ABI). Moreover, no
instruments have been developed to be used to obtain linear measures of
perceived quality of ADL task performance. The ADL Taxonomy(6),
however, has potential to become an instrument applicable for measuring
perceived and observed quality of ADL task performance as (a) it is widely
used, (b) evaluations can be done either through self-report or observation,
and (c) it allows for application of a rating scale based on quality of
performance.

Development and validation of instruments that can be used to obtain
measures of perceived and observed quality of ADL task performance useful
to clarify the extent of the person’s ADL task performance problems will

2 ADL evaluations can be performed in an informal, non-standardized manner or based on standardized
administration criteria. In this thesis, an ADL instrument is defined as a tool used for the purpose of
performing standardized ADL evaluations.

3 Instruments can provide descriptive, categorical (ordinal) or quantitative (linear) information. While
categorical data such as total scores based on summed ordinal data often are used to “measure”, in order to
have measurement, we need instruments that can be used to obtain quantitative information in the form of
unidimensional linear measures based on additive numbers (2;16;17). To stress this, the term linear measures
will be used in this thesis.
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increase the opportunities to implement and grade interventions directed at
such problems. Moreover, if such instruments also can be used to obtain
measures useful to document the effectiveness of the occupational therapy
interventions, such instruments can be used to increase knowledge within
occupational therapy.

The purpose of this thesis, therefore, was to build upon the existing ADL
Taxonomy and develop and validate revised versions that could be used to
generate measures of perceived and observed quality of ADL task
performance among client groups with fluctuating or very low ADL ability
due to long-term or chronic disabilities following rheumatic disease or
acquired brain injury (ABI). In addition, there was a need for further
validation of the ADL ability measures of the AMPS with these groups. More
specifically, there was a need to verify sound psychometric properties of the
ADL ability measures of the AMPS related to discrimination, stability and
sensitivity to change among clients with fluctuating or very low ADL ability.
Furthermore, to determine if instruments based on questionnaires,
interviews and observations can be used to obtain similar information about
ADL ability among clients with rheumatic diseases, the relationship between
data based on methods of self-report and observation needs to be further
explored.
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Introduction

The focus of this doctoral thesis is on the development and validation of
instruments that can be used to obtain linear measures of clients’ abilities to
perform ADL tasks that can be used in occupational therapy clinical praxis
and for research purposes. More specifically, my focus is on instruments that
can be used to generate measures of perceived and observed quality of ADL
task performance among clients with fluctuating or very low ADL ability
and/or limited potential to change due to long-term or chronic disabilities
following rheumatic disease or acquired brain injury (ABI). Therefore, in the
following sections, I will clarify some concepts related to occupational
therapy and ADIL, and address issues related to ADL evaluation and
instrument development.

ADL from an occupational therapy perspective

A fundamental premise underlying occupational therapy is that occupation
is a basic human need and promotes health, well-being and quality of
life(12;25-27). Occupation pertains to engagement in doing — the
performance of tasks(4;5;28) — and occurs when a person perceives purpose
and meaning related to the task performances(5). Human beings perform a
variety of tasks in their everyday lives, in the home, at work or in school,
during leisure time and as a citizen in a society(29). The types of everyday
life tasks people perform are determined by the roles they have to
fulfil(30;31) and are influenced by factors such as age, gender, habits and
culture(5;28;32). Although most task performances serve certain purposes
(e.g. ironing a shirt to look presentable at work), their importance varies
among individuals. That is, whether performance of a task might be
considered occupational performance (i.e. meaningful and purposeful doing)
or “just” task performance (i.e. doing any kind of task), is not defined by the
task itself, but is based on the purpose and meaning associated with the
performance by the individual who performs the task(s). While people
perform a variety of tasks, this thesis will focus on ADL tasks.
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Definitions of ADL

Although the term activities of daily living is often used in relation to
everyday life tasks, there is no general consensus as to how to define the
term. In some definitions, the term ADL is used to refer to basic self-care
tasks(33;34), whereas others use the term in a broader sense to refer to a
variety of everyday life tasks that people can be engaged in including work
and leisure(29;35). For example, in the Danish occupational therapy
literature, the term activities of daily living is used synonymously with
everyday life tasks as an umbrella term covering the areas of (a) self-care, (b)
domestic, (¢c) work and (d) leisure(1;29). In contrast, in English-language
occupational therapy literature, ADL most often is only one among several
areas of everyday life tasks (e.g. work, school, leisure, play)(8;30;31;36). In
addition, while ADL is often used to refer to only basic or personal ADL
(PADL), it sometimes is used to also refer to domestic or instrumental ADL
(IADL)(36-39).

More specifically, PADL concerns self-care tasks, which most people need
to perform regardless of gender, culture, environmental conditions and
interests. They include performance of tasks such as eating, grooming,
bathing, dressing and toileting(31;40). IADL comprise more complex tasks
which are essential for living an independent life in society. They include
performance of tasks such as transportation, shopping, cooking, housework
and yard work(31;40). In this thesis, the term ADL is used to refer to both
PADL and IADL tasks which are considered a sub-category of everyday life
tasks.

Decreased occupational performance among clients with long-

term or chronic disability

When a person experience problems related to performance of ADL tasks
of importance to his or her everyday life, referral for occupational therapy
becomes appropriate(12). Among the more common groups to be referred
for occupational therapy are clients with rheumatic disease, including
rheumatoid arthritis (RA), osteoarthritis (OA), chronic widespread pain
(CWP) or fibromyalgia (FM); or acquired brain injury (ABI) including stroke
and traumatic brain injury (TBI)(27;41), as such conditions often result in
long-term or chronic disability (i.e. problems performing everyday life
tasks)(42-52). The types of problems include difficulties retaining a
job(43;46;47), loss of ability to engage in leisure tasks(44;48;50;51) and,
important to this thesis, decreased ability to perform ADL tasks(49;51;52),
causing changes in the person’s habits and roles(44).
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When clients with long-term or chronic disability are referred for
occupational therapy, the aim is to enable them to engage in performance of
those everyday life tasks, including ADL tasks, that the clients perceive as
important for fulfilling their current and future roles(5;12). When clients are
referred to occupational therapy because of problems performing ADL tasks,
occupational therapists need instruments for the purpose of evaluating
clients’ abilities to perform ADL tasks.

Purposes of evaluation in the occupational therapy process

Since occupational therapy services are implemented following a process
of problem identification, intervention and re-evaluation, occupational
therapists need ADL instruments for the purposes of (a) clarifying the nature
and extent of the client’s performance problems, (b) planning appropriate
interventions, and (c) establishing effectiveness of the interventions
provided.

According to the Occupational Therapy Intervention Process Model
(OTIPM)(5), the first step in the occupational therapy process is to establish
the client’s performance context including gathering information about what
ADL tasks are relevant to this client. That is, this step concerns a first insight
into the nature of the client’s ADL task performance problems. Such
information can be gathered through varies sources including the client’s
self-report. In the next step, the client identifies which of the relevant ADL
tasks are problematic to perform and which ADL tasks can be performed
without any problems. In this process, the client also prioritizes tasks based
on their importance to the client’s everyday life. This step, therefore, gives
further insight into the nature of the client’s ADL task performance problems
as well as the client’s perceived ADL ability (i.e. the extent of perceived ADL
task performance problems). Such information is gathered based on the
client’s self-report and is followed, in the next step, by professional
observation of the client’s performance of important and problematic ADL
tasks to further evaluate the extent of the ADL task performance problems.
Thus, the extent of the ADL task performance problems (i.e. ADL ability) is
first evaluated from the insider’s perspectice and then from the outsider’s
perspective. All the information gathered form the basis for intervention
planning. To establish effectiveness of the intervention, the last step in the
process is to re-evaluate the extent of perceived and observed ADL task
performance problems (i.e. document change in perceived and observed
ADL ability).
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Characteristics needed for ADL instruments in occupational

therapy

For instruments to be suitable for the purposes of occupational-therapy-
specific evaluations, certain characteristics are needed. These will be
described in more detail below.

Client-centred and occupation-focused evaluation

When occupational therapists use ADL instruments in clinical practice, it
is important that they choose to use instruments which have been developed
to take into consideration certain premises that underlie our
profession(5;11;53;54). That is, according to contemporary occupational
therapy theory(5;12;30;31), occupational therapy is characterized by being
client-centred and occupation-focused, without consideration of specific
diagnostic groups. Thus, the ADL instruments used by occupational
therapists need to be client-centred, occupation-focused and generic with
regard to diagnosis or other reason for diminished ADL task performance.

Performing ADL evaluations in a client-centred manner implies initial
and ongoing collaboration with the client throughout the evaluation process
to ensure that the client’s perspectives and priorities are incorporated into
the process(5;12;30). This can be addressed by implementing ADL
evaluations based on self-report using methods of questionnaires and
interviews to capture the client’s perspective on the ADL task
performance(30). When implementing observation-based ADL evaluations,
another way to incorporate the client’s perspective is to focus the observation
on those ADL tasks that the client has identified as important. If the person
is not able to self-report such information, questionnaires and interviews can
be used for proxy-report, where relatives report on behalf of the person.

Following an occupation-focused approach (i.e. focusing on those task
performances that the person perceives as purposeful and meaningful in his
or her everyday life) implies that occupational therapists focus on occupation
throughout the process of evaluation, intervention and documentation as
well as on improved occupation as the outcome of the process. In contrast,
an occupation-based approach to evaluation involves the use of occupation
(i.e. the person’s engagement in ADL task performances) as a therapeutic
means for the purpose of evaluation(5;28;55). Thus, while self-reports can be
client-centred and occupation-focused, only observation-based instruments
can be occupation-based. In both cases, occupation-focused and occupation-
based, an important premise is that the instrument is designed to allow for
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evaluation only of those ADL task performances that the client perceives as
relevant and meaningful within the context of daily life. Thus, occupation-
focused and occupation-based approaches also incorporate the principle of
being client-centred.

Evaluation based on self-report versus observation

Through the use of self-report methods like ADL questionnaires and/or
ADL interviews, the occupational therapist can establish which ADL tasks
are important in this client’s everyday life, which of these ADL tasks the
client experiences as having problems performing and the nature and extent
of performance problems perceived by the client. By implementing
observations of the client during performance of those ADL tasks reported as
important but problematic to perform, the occupational therapist evaluates
the client’s quality of performance of important ADL tasks and the extent of
performance problems observed.

Among other professionals, the preferred method for evaluation of ADL
ability often varies for clients with long-term or chronic disability depending
on their diagnosis. Self-report questionnaires have been the preferred
method within rheumatology research(56-58), which can be explained by the
fact that they generally are viewed as being time-efficient and
inexpensive(59). In contrast, observation-based evaluations of ADL ability
are commonly used within neuro-rehabilitation when evaluating clients with
moderate to severe disability following ABI(60-62). One major reason for
using observation rather than self-report might be that clients with ABI often
have perceptual, cognitive or language disorders that result in problems
communicating their perceived ADL abilities.

Still, the complementary use of both methods is supported by the fact
that several researchers have concluded that data gathered through
questionnaires, interviews and observations provide distinct but
complementary information about ability (13;24;63-68). Yet, because ADL
evaluations based on observation are rarely used in studies concerning
clients with rheumatic diseases, very little is known about the extend to
which perceived ADL ability reflects observed ADL ability in that population.

Generic versus disease-specific evaluation

Some ADL instruments are disease specific, focusing on particular ADL
tasks thought to be affected by certain diagnoses. Often, the evaluation of
ADL ability is included as a subscale within a more global, multidimensional,
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disease-specific instrument like the physical function subscale of the
Fibromyalgia Impact Questionnaire (FIQ)(69). Occupational therapists,
however, work with clients with a variety of diagnoses and implement
interventions directed towards enabling performance of ADL tasks across
target groups. Thus, in order to be able to compare the nature and extent of
ADL task performance problems and establish effectiveness of provided
interventions across groups, occupational therapists need ADL instruments
that are suitable for all target groups and clinical settings, rather than
diagnosis-specific instruments.

Evaluating quality of ADL task performance

Traditionally, evaluations of clients’ abilities to perform ADL tasks have
been based on the need of assistance during the ADL task performances to
determine the level of care needed, which is reflected in common ADL
instruments developed for interdisciplinary use within rehabilitation(70;71).
From that perspective, the level of ADL ability can be rated roughly as can or
cannot perform the task or in more detail by grading the amount, frequency
or type of assistance needed in order to perform the task (e.g. independent,
verbal assistance, minimal physical assistance, maximal physical assistance).
Assistance often is provided when the person is at risk during task
performance, but other reasons for receiving assistance can be decreased
quality of ADL task performance due to increased amount of time and/or
increased physical effort while performing the task. Moreover, many clients
are able to perform ADL tasks without assistance, but still demonstrate
decreased quality of ADL task performance that impacts their overall ability
to manage their everyday lives. ADL instruments that are scored based on
need for assistance will, therefore, often display ceiling effects when used
with such higher level functioning clients.

For example, clients with rheumatic diseases are often able to perform
single ADL tasks independently, but report that they experience increase in
effort and/or fatigue, decreased efficiency and/or safety risks(72). Such
increased amount of time and/or increased clumsiness, effort or fatigue can
be early signs of decreased ADL task performance and later need for
assistance in clients with only mild disability(40). Also, rheumatic diseases
often have an irregular course resulting in fluctuating ADL ability. This can
mean that clients with rheumatic diseases one day or week might be
independent and the following day or week need assistance. These clients,
therefore, have to adapt by changing their habits and redefining their roles.
For example the clients reduce the amount of hours they work, require a job
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that is flexible or stop working to be able to independently perform all or
most ADL tasks. Another possibility is to have family members take over
parts of their IADL tasks (e.g. leaving all house cleaning to spouse)
permanently or on “bad” days(72).

When employed with such clients, instruments used to evaluate ADL
ability based solely on assistance are, therefore, inadequate both for
clarifying the nature and extent of ADL task performance problems and for
documenting outcomes related to change in the amount of time and effort
they spend while performing ADL tasks. In addition, in order to document
outcomes of interventions among a group with higher, but fluctuating, levels
of ADL ability, the occupational therapist has to use ADL instruments
sensitive to change in their quality of ADL task performance, but at the same
time be able to determine how much of the “change” merely is a result of the
irregular course of disease.

When occupational therapists work with clients with very low ADL
abilities, such as clients with moderate to severe disabilities following ABI,
evaluation and documentation of outcomes based on the need for assistance
offers an additional challenge. That is, most of these clients need physical
assistance to perform nearly all ADL tasks. The result is that such
instruments will display floor effects as it is not possible to further grade
their level of ability in order to discriminate between clients with higher and
lower ADL ability(73). Yet another challenge is that independence in ADL
can be hard to achieve for these clients. Yet, such clients, despite continued
need for assistance, may now perform ADL tasks with decreased amount of
time, decreased effort and/or increased safety. Thus, ADL outcomes based
on instruments only evaluating need of assistance can leave the impression
that no or non-needed improvements have occurred and that clients have
not benefited from rehabilitation.

Considered together, traditional instruments used to evaluate ADL ability
based on assistance can become inadequate for documenting outcomes as
there is a risk for ceiling effects, floor effects and/or lack of sensitivity. These,
in turn, create a risk for not being able to document improved quality of ADL
task performance. Perhaps even more important from an occupational
therapy perspective is that information only about the client’s level of
independence is gathered. Consequently, it is critical to use instruments
covering a broad range of ADL tasks that enable the occupational therapist
to evaluate the nature and extent of the client’s ADL task performance
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problems, discriminate between different levels of ADL ability and document
change among clients with very high or low levels of ADL ability. Such
instruments, therefore, must be designed to take into consideration other
aspects besides assistance related to quality of ADL task performance (e.g.
time, physical effort, safety).

Ordinal data versus interval measures

Most instruments developed for the purpose of evaluating ADL ability are
based on ordinal rating scales which classify perceived and/or observed ADL
task performance into categories along an ordinal continuum (e.g. 1 =
unable, 2 = need physical assistance, 3 = need verbal assistance, 4 = able).
While higher numbers may represent more ability, the numbers are not
distributed at equal intervals (i.e. interval scale)(16). While we can assume
that person A, who gets a “2”, has less ability than person B, who gets a “4”,
we cannot conclude that person B has twice as much ability as person A. The
symbols “1”, “2” and so on are merely codes for the categories. As long as
data analysis is based on the fact that ordinal data is qualitative data, it can
be used to describe and classify changes in ADL ability (e.g. how many
clients fall in the category of needing physical assistance when bathing).

Nevertheless, it has been the tradition to document ADL outcomes by
treating ordinal data as if it were interval data, summing numbers from
several categories across ADL tasks into a global total score. That is,
although symbols like “1” and “2” are not linear data, they are often
incorrectly treated as such when used in mathematical and statistical
manipulations(3;16). Thus, they are commonly summed to create a total
score and the total score is likewise assumed to be “the measure” of ADL
ability. Conclusions about ADL ability based on ordinal data may, therefore,
be misleading. For the purposes of evaluating the extent of clients’ ADL task
performance problems (i.e. measuring rather than describing and classifying
the level of ADL ability), discriminating among clients with different levels of
ADL ability and establishing effectiveness of provided interventions, we need
instruments that can be used to obtain linear measures of ADL ability. The
advantage of having linear measures is well documented in the
literature(2;16;17;74;75).

In summary, for occupational therapists to evaluate their clients’ abilities

to perform ADL tasks, they need both self-report and observation-based
ADL instruments that have been designed to:
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1. Support a client-centred and occupation-focused approach that
enables evaluation of those PADL and TADL tasks that are relevant to
the client’s everyday life

2. Promote a focus on quality of ADL task performance, not just need for
assistance

3. Can be used across clients, target groups, clinical settings and with
persons along the full range of ADL ability

4. Generate valid and reliable measures of quality of ADL task
performance that are sensitive enough to be able to document change
in the client’s quality of ADL task performance.

Some ADL instruments have been developed within the field of occupational
therapy in an attempt to address some of these needs.

Occupational-therapy-specific instruments used for ADL

evaluation

Among the occupational-therapy-specific ADL instruments commonly
used in the Nordic countries are the Canadian Occupational Performance
Measure (COPM)(76;77), the ADL-focused Occupation-based Neuro-
behavioral Evaluation (A-ONE)(78;79), the ADL Taxonomy(6;7;80), and the
Assessment of Motor and Process Skills (AMPS)(8;9). The COPM(76;77) is
designed as an individualized, client-centred and occupation-focused semi-
structured interview used to uncover the client’s perspective of occupational
performance problems and related goals. The everyday life tasks considered
in the interview includes self-care tasks, productivity (including IADL) and
leisure. After the client has identified, defined and prioritized tasks of
importance to his or her everyday life, he or she rates how well they can
perform up to five prioritized tasks and their satisfaction with the task
performances using visual analouge scales from 1-10. Since the types of tasks
included in the evaluation and the definition of the tasks varies among
clients, information gathered among several clients can not be used to
discriminate among clients with different levels of ADL ability. The A-
ONE(78;79) is limited because it was not designed to evaluate both PADL
and TADL. In contrast, a potential advantage of the A-ONE, at least when
used to evaluate clients with neurological disorders (e.g. stroke, dementia), is
that it is the only instrument developed to evaluate a client’s PADL task
performance and at the same time establish which underlying
neurobehavioral dysfunctions cause diminished PADL task performance in
the natural context of task performance (i.e. occupation-based).
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The ADL Taxonomy(6;7;80) is a client-centred and occupation-focused
instrument concerning performance of PADL and IADL tasks. In total, 47
ADL tasks have been defined and organized into hierarchies within 12 ADL
domains. The ADL Taxonomy can be used to gather information based on
either self-report or observation. In case of observation, the ADL Taxonomy
is also an occupation-based instrument. When using the ADL Taxonomy,
the occupational therapist is free to define and apply his or her own rating
scale. While the ADL Taxonomy has been shown to be clinically useful to
describe ADL ability, it cannot be used for the purpose of measuring ADL
ability and documenting outcomes. The ADL Taxonomy has been applied
among clients with a variety of diagnoses(66;81;82). The AMPS(8;9) is a
client-centred, occupation-based instrument designed to evaluate quality of
PADL and IADL task performance based on observation. Studies support the
validity of the linear ADL ability measures of the AMPS across age
groups(83), genders(84) and diagnostic groups(18-24;85-94) and is the only
ADL instrument that fulfils all the requirements listed above. It would,
however, further increase the utility of the ADL ability measures of the
AMPS if they can be shown to be valid when used to evaluate change among
clients with fluctuating or very low ADL ability and/or limited potential to
change due to long-term or chronic disabilities following rheumatic disease
or ABL. Therefore, the focus of this thesis will be on development of the ADL
Taxonomy, and further validation of the ADL measures generated by the
AMPS and revised versions of the ADL Taxonomy, when applied to clients
with fluctuating or very low ADL ability following rheumatic disease or ABIL.

Development and validation of ADL instruments

A guide for instrument development and validation

Almost three decades ago, Benson and Clark(9s) described a detailed
step-by-step process for planning, developing and validating new
instruments. The process was divided into four phases concerning (a)
planning, (b) construction, (c¢) quantitative evaluation and (d) further
validation. While new methods since have been developed for the purpose of
instrument development, Benson and Clark’s four phases continue to
provide a fundamental guide for the development process. The aim of the
planning phase is to define the purpose and content of the instrument, and
methods for data collection. In the construction phase, items reflecting the
content are specified and evaluation criteria are developed. Then, after an
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initial validation process related to the content, items and evaluation criteria
are revised, if needed. Through the quantitative evaluation phase, one or
more pilot studies are conducted for the purpose of item analysis and
estimation of reliability. This phase is repeated until a final version of the
instrument is developed. Finally, during the further validation phase, there
is an ongoing process where different types of studies are implemented to
further validate the measures obtained by using the instrument.

Validity and reliability

When developing an instrument, validity is the most fundamental issue to
be considered. The concept of validity has evolved during the 20t century
such that what was previously considered three different types of validity
(i.e. content, criterion-related and construct validity) now is unified into one
concept of construct validity. Based on this current view, validity is defined
as the degree to which evidence and theory support the interpretation of the
evaluation results (i.e. measures)(96). Thus, it is not the instrument in itself
that is validated, but the interpretation of the results (i.e. the measure
obtained by using the instrument). Evidence of validity is based on five types
of evidence: (a) test content, (b) response processes, (c) internal structure,
(d) relation to other variables and (e) consequences of testing(96).

Another concern is reliability of measures. Reliability refers to the
consistency of measures when an evaluation is repeated on individuals or
groups(96). Some degree of variation between repeated measures is always
expected due to random, unpredictable errors of measurement. Reliability
studies are undertaken to determine (a) the major sources of error, (b) the
size of such errors and (c) the degree of generalizability (i.e. reproducability)
of measures across formats, raters and over time. The difference between the
client’s observed measure and the client’s “true” measure is the measurment
error. Thus, the smaller the measurment error, the higher the reliability of
the obtained measures. Sources of measurement error can be categorized as
those related to the client (e.g. fluctuating level of ability) and those external
to the client (e.g. physical environment, rater subjectivity) (96). Reliability is
traditionally reported in terms of standard deviations of measurement errors
(i.e. standard error [SE]) and in terms of reliability coefficients (96).

The development of the ADL Taxonomy and the AMPS, to various extents,
followed the phases described by Benson and Clark(gs). In the following
sections, I will describe these two instruments in more detail. I will also
briefly summarize the development of each instrument and the existing
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evidence supporting the validity and reliability of the ordinal ADL Taxonomy
scores and linear ADL ability measures of the AMPS.

ADL Taxonomy

The ADL Taxonomy is an instrument developed to be used by
occupational therapists to describe ADL task performance across diagnostic
groups and clinical settings(6;7;80;97). The ADL Taxonomy covers 12 ADL
domains# within PADL and IADL. Each domain comprises a group of tasks
intended to be hierarchically organized from the easiest to the most
demanding task(80). The number of ADL tasks within each domain varies
between two to six, with a total of 47 ADL tasks. When occupational
therapists use the ADL Taxonomy, they consider the client’s needs, habits
and roles, and commonly evaluate only those ADL domains and ADL tasks
that are important to the client. Evaluations can be done either through self-
report or based on observations. The evaluation results can be recorded on
either an ADL Taxonomy Circle or an assessment form. When using the ADL
Taxonomy Circle, the occupational therapist decides what kind of
information to record and uses any combination of symbols, lines or colours
on the Circle to visualize the information recorded (e.g. use a bold line
around the tasks the person performs independently and “X” to mark all
tasks that interventions are directed towards). In the assessment form, the
occupational therapist records what the person “can do”, “does do” and/or
“wants to be able to do” using a dichotomous scale (yes/no)(6).

Two research studies have been published describing the development of
the ADL Taxonomy(80;81). Initially, the ADL tasks and domains of the ADL
Taxonomy were identified through a literature review and verified through
expert opinions to confirm evidence of validity based on content and internal
structure(80). This resulted in the ADL Taxonomy Circle and a manual with
definitions and suggestions for how to describe information in the Circle.
Sonn, Tornquist and Svensson(81) further confirmed content validity of the
ADL Taxonomy in relation to the suggested hierarchies of tasks within each
domain. Based on a dichotomous scale of ability to perform the ADL tasks
(actually do/do not), they established an ordered categorical structure within
the ADL domains. Based on the findings of that study(81), some revisions
were made and the latest version of the ADL Taxonomy was published(6;81).

4 To use a more uniform terminology across descriptions of ADL instrument, I have made some systematic
changes to the original ADL Taxonomy terminology, developed by Térnquist and Sonn(80). “Activity
domain” has been changed to “ADL domain” and “action” to “task”.
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This version also included the assessment form. Subsequently, ordinal data
based on the ADL Taxonomy have been used in a number of research
studies.

The ADL Taxonomy has been used to evaluate ADL based on self-report
for the purposes of describing and classifying ADL ability related to the
nature of ADL task performance problems(98), gender differences(82) and
differences between clients and healthy controls(99). Furthermore, the ADL
taxonomy has been used to examine differences between modes of self-
report(66), change (82;100-103) and early signs of disability(99) among
geriatric clients(98), and clients with Parkinson’s disease(82;99-101;104),
hip fractures(102) and neurologic diseases(66;103).

Scoring has been based on a variety of rating scales including
dichotomized scales of independent (can)/dependent (can not)(66;102;105),
do/do not do(66;98;102) and want to/do not want to(98;102) and scales
grading the level of assistance and/or effort in ADL task performance into
three to five rating scale categories(99-101;104). In some of these studies, the
results have been reported based on summed ordinal scores
within(82;99;100) or across ADL domains(103;105) or illustrated using
profiles of mean (M) values and standard errors (SE) for each ADL task(99-
101;104). In other studies, the ADL Taxonomy results have been reported
based on the number of people in certain categories (i.e. “can and wants to”,
“can but does not want to”, “cannot but wants to” and “cannot and does not
want t0”(98;102)) on each ADL task(98;102). In addition, data based on
ADL Taxonomy interviews has been used to provide validity evidence based
on relations to other variables of the General Motor Function Assessment
Scale (GMF), an instrument designed to evaluate observed dependence, and
self-reported pain and insecurity related to motor function (i.e. physical
movement and arm/hand function); the results revealed moderate to high
correlations between four out of 12 ADL Taxonomy domains (mobility, going
to the toilet, dressing and personal hygiene) and the areas of dependence
and insecurity in the GMF(105).

To summarize, the occupational therapist can use the ADL Taxonomy for
the purposes of categorical, descriptive evaluation of perceived and observed
ADL task performance among different diagnostic groups, focusing on those
ADL tasks of relevance to the client’s everyday life. When using the ADL
Taxonomy Circle, occupational therapists are free to define their own rating
scales, but so far, no studies have reported ADL ability data based on
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evaluation of the quality of ADL task performance related to amount of time,
physical effort, safety risk and/or need for assistance. Also, no studies have
reported linear measures of ADL ability based on the ADL Taxonomy. Based
on Benson and Clark’s guide for instrument development, initial evidence of
validity based on content and internal structure of the ADL Taxonomy has
been confirmed in previous studies(80;81). Therefore, in the studies that
comprise this thesis, we will continue the development process, with a focus
on quantitative evaluation and further validation. Since Rasch measurement
methods are used specifically for the development of instruments that can
provide linear measures of constructs related to human behaviour (e.g. ADL
ability)(3), Rasch measurement methods will be employed to develop revised
versions of the ADL Taxonomy that can be used to generate linear measures
of perceived and observed quality of ADL task performance (Rasch
measurement methods are described in more detail below).

Assessment of Motor and Process Skills (AMPS)

The AMPS(8;9) is a standardized evaluation of occupational performance
used to measure the quality of a person’s observed performance of PADL and
IADL tasks. A unique feature of the AMPS in relation to the focus of this
thesis is that the AMPS was developed using Rasch measurement methods.
Fisher(5) has defined decreased quality of performance as an observable
increase in clumsiness, effort and/or fatigue; decrease in efficiency (timely
and well-organized behaviour); decrease in safety and/or need for verbal or
physical assistance.

When the AMPS is administered, the person chooses and performs two
culturally-relevant and familiar ADL tasks of appropriate challenge. During
each ADL task performance, an occupational therapist, who has calibrated as
a valid and reliable rater, observes 36 ADL skills and rates the quality of the
person’s performance of each skill. A 4-point ordinal scale is used to rate
each ADL skill based on the ease, efficiency, safety and independence
observed (1 = markedly deficient, 2 = ineffective, 3 = questionable, 4 =
competent). After scoring, the AMPS raters use their personal copies of a
many-faceted Rasch-based AMPS computer-scoring software(106) to
convert the person’s ordinal ADL scores into two overall linear ADL ability
measures, one for ADL motor ability and one for ADL process ability. These
ability measures are expressed in logistically transformed probability units
(logits)(8;107). The many-faceted Rasch model for the AMPS used to
generate the linear ADL motor and ADL process ability measures adjusts
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each measure to account for rater severity, skill item difficulty and ADL task
challenge(8).

The overall ADL motor ability measure is an indication of how much
clumsiness, effort or fatigue the person was observed to demonstrate when
moving him- or herself and task objects. The overall ADL process ability
measure is an indication of how timely and well-organized (efficient) the
person was observed to be when choosing and using task objects and
organizing the spatial-temporal actions of the task performance. Both the
ADL motor and ADL process scales also reflect safety and independence in
ADL task performance. ADL ability measures above the 2.0 logit cutoff on
the ADL motor scale and above the 1.0 logit cutoff on the ADL process scale
indicate effortless, efficient, safe and independent ADL task performance in
everyday life. ADL ability measures below the 2.0 logits cutoff on the ADL
motor scale and below the 1.0 logit cutoff on the ADL process scale indicate
ADL skill deficits that reflect diminished quality of ADL task performance,
whereas ADL motor and ADL process ability measures below the 1.5 ADL
motor cutoff and/or below the 1.0 ADL process cutoff indicate a need for
assistance for community living(108). Finally, changes in the ADL motor or
ADL process ability measures of at least 0.30 logits have been suggested to
be clinically meaningful(8).

The AMPS has been standardized on more than 100000 persons between
3 to 103 years of age internationally and cross-culturally(8;109). Studies
support the validity of the AMPS ADL ability measures across age
groups(83), genders(84) and diagnostic groups within neurology(18;19;85-
89), geriatrics(20;21;90-92), psychiatry(22;23;93), rheumatology(24) and
musculoskeletal diseases(94). Studies of test-retest(8;110) and alternate
forms reliability(8;111) support stability of the ADL measures of the AMPS
over time and between different pairs of ADL tasks among well adult persons
as well as persons with neurologic, psychiatric, musculoskeletal and medical
diagnoses. The ADL measures of the AMPS have also been shown to be
sensitive when used to evaluate outcomes of intervention studies concerning
interdisciplinary = neuro-rehabilitation(86;87), occupational therapy
(19;21;88;89;91) and pharmacological treatment(92;93).

To summarize, the occupational therapist can use the AMPS for the
purposes of measuring the quality of ADL task performance based on
observation focusing on the ADL tasks of relevance in the client’s everyday
life. While numerous studies support the use of the AMPS to evaluate ADL
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ability and measure outcomes across diagnostic groups and clinical settings,
it would add further evidence to support the validity of the ADL ability
measures of the AMPS if they can be shown to have good psychometric
properties among clients with long-term or chronic disability following ABI
or rheumatic disease. Such studies can be related to the phase of further
validation in Benson and Clark’s guide for instrument development.

Development of ADL instruments based on Rasch

measurement models

The family of Rasch measurement models offers an approach to
instrument development and data analysis that results in linear measures(3).
The models are based on the idea that in order to create instruments for the
purposes of measurement, we need to evaluate only one construct at a time
(i.e. the construct evaluated by the instrument must be unidimensional). The
construct (e.g. ADL ability) should be represented by a list of items forming a
hierarchically ordered continuum, a line, from more to less difficult items. In
the case of an instrument designed to measure ADL ability, this line will also
represent a continuum in the amount of ADL ability the persons being
measured demonstrate, from more to less overall ADL ability(2;3;107).

When the constructed line is based on the Rasch rating scale model, two
facets are considered (items and persons): (a) the more able a person, the
more likely that person is to receive higher ratings on harder items than is a
less able person; and (b) the easier an item, the more likely all persons are to
receive higher ratings than they are on harder items(3). When the data meet
these expectations, the items and the persons fit the measurement model,
supporting validity in relation to internal structure (i.e. internal scale) and
response processes (i.e. person response), respectively. When measurement
involves additional facets beyond item difficulty and person ability, a many-
faceted Rasch model applies(3). The many-faceted Rasch model of the AMPS
is based on assertions not only about person ability and item difficulty (as
noted above), but also ADL task difficulty and rater severity(8).

Rasch analysis computer programs are used to analyse whether data meet
these assertions mathematically by converting raw ordinal scores into linear
measures of person ability and item difficulty. These measures are based on
the logarithm of the odds of passing an item when a person with a given
ability is scored on a given item(3). In this process, the items are arranged on
the line based on the number of persons passing the item, and persons are
placed on the same line based on the number of items passed(3). The
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measures of item difficulty and person ability are expressed in equal-interval
units (log-odds probability units — logits) of either difficulty or ability,
respectively.

Whether the generated measures are valid depends on how well the data
fit the model assertions. Rasch analysis computer programs generate several
statistics that can be used to evaluate the validity and reliability of the
generated measures. When performing a Rasch analysis, prior to examining
other forms of reliability or validity, it is recommended that the performance
of the rating scale of the instrument be evaluated to ensure that it
demonstrates sound psychometric properties(112). The analysis of the rating
scale properties is followed by analyses to confirm unidimensionality. This
process can be based on several types of analyses related to internal scale
validity including (a) principal component analysis (PCA) of the
standardized residuals, (b) examination of goodness-of-fit statistics for
items, and (c) evaluation for differential item functioning (DIF)(113;114).
The PCA of the standardized residuals (i.e. the difference between what the
Rasch model predicts and what was observed) is performed to identify
possible secondary dimensions within the data. Likewise, the purpose of
examination of goodness of fit is to detect item responses that do not agree
with the model expectations(3). Examination of fit is based on two types of
statistics, mean squares (MnSq) statistics and the standardized (z) statistics.
While the MnSq is the mean of the squared difference between what was
expected and observed (i.e. the size of the misfit), the standardized z value
shows the probability of the MnSq value (i.e. the significance of the
misfit)(115). MnSq and standardized z values are provided for both outfit and
infit misfits. While outfit statistics are more sensitive to unexpected
responses on items that are very easy or very hard, infit statistics are more
sensitive to unexpected patterns of responses on items that are roughly
targeted to the people(116). Finally, DIF occurs when measures of item
difficulty vary between groups. Items that display DIF, therefore, can
represent risks to the requirement of unidimensionality(113).

More specifically, while unidimensionality theoretically is considered a
prerequisite for measurement, in reality it is considered impossible to obtain
as other factors will influence a person’s performance beyond the construct
intended to be measured(2;114). Rather, as suggested by Smith(114),
unidimensionality should be viewed on a continuum and the question then
becomes, “at what point on the continuum does multidimensionality
threaten the interpretation of the item and person measures?”. Therefore, if
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items considered clinically useful have been identified to display misfit
and/or DIF, the impact on the measurement system of retaining them can be
further investigated by evaluating for differential test functioning
(DTF)(113). DTF analyses can be performed by constructing 95% control
lines on a plot of person ability measures based on separate analyses of two
different versions of the instrument (e.g. one version with all items and one
version only containing items that fit the measurement model). This is
equivalent to conducting a series of independent t tests between the person
ability measures based on the two versions to determine if the measures
varied between versions, indicating a threat to the measurement system.
More recent versions of Rasch analysis computer programs such as
Winsteps®(117) also provide DTF results. Ultimately, the decision to retain
or omit an item displaying misfit or DIF should be based on consideration of
all available evidence including the theoretical and/or practical impact of
item removal. Moreover, it is generally preferred to attempt to revise items
rather than to omit them(118).

In the Rasch model, reliability is estimated both for items and for persons.
The precision and reproducibility of the item difficulty and person ability
measures can be determined based on overall separation reliability estimates
and separation indices(3;116;119). The separation reliability estimate is
equivalent to the traditional reliability coefficient based on the ratio of “true”
measure variance to observed measure variance and reflects the part of the
observed measure variance that is reproducible(116;119). The item
separation reliability estimate is an indication on how reproducible is the
order of item difficulty measures for this set of items for this sample of
persons. Similarly, the person separation reliability estimate provides
information about how reproducible is the order of person ability measures
of this sample of persons for this set of items. High person reliability require
person ability measures well targeted to the items and a large spread of
ability across the sample, whereas high item reliability depends on a large
spread of item difficulty in the instrument and a large sample of
persons(3;116). The separation index is based on the ratio of the "true"
measure variance to the average measurement error (i.e. the part of the total
variance that is not accounted for by the Rasch model). The person
separation index indicates how well the items separate the sample into
significantly different levels of ability (119). Similarly, the item separation
index specifies how well the sample separates the items into significantly
different levels of difficulty.
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Further validation

When a final version of an instrument has been developed, the last and
ongoing step is further validation(95). This phase might include validation
of the linear measures related to (a) discrimination, (b) stability and
sensitivity to change, and (c) relation to other measures obtained by similar
or different methods of evaluation. For example, for the purpose of
evaluating the extent of clients’ ADL task performance problems (i.e. the
clients’ levels of ADL ability), it is important that the measures can be used
to discriminate between healthy persons and clients with decreased ADL
ability. There are several inferential statistics available for comparing
measures among groups including analyses of variance (ANOVASs), t tests
and z tests.

For the purpose of establishing effectiveness of provided interventions, it
is important that measures can be demonstrated to remain stable when no
intervention is provided and at the same time be able to identify clinically
important changes even when they are small(120). Stability (i.e. consistency)
is a form of reliability related to whether measures remain stable over time,
when no change in ability has occurred. Evidence of reliability of measures
related to stability are required to be able to detect real change. On the other
hand, sensitivity to change refers to the efficiency of the measures when used
to detect actual changes that have occured. To develop measures that are
both stable and yet, at the same time, sensitive to change can be difficult.
That is, too much stability can result in not being able to detect actual
changes that have occurred, but too much sensitivity can result in capturing
changes of no real importance to the client or the intervention.

There are several approaches to evaluation of stability and sensitivity to
change. Two ways of verifying stability are to determine if two sets of
measures are highly correlated (Pearson product moment correlation
coefficient) and to confirm that the mean ability measures do not differ
significantly over time (¢ tests or ANOVA). Similarly, to evaluate for
sensitivity to change, ANOVA and t tests can be used to determine if mean
ability measure actually do differ significantly, when interventions have been
provided. Another way of examining the sensitivity to change of ADL ability
measures is to calculate effect sizes. Effect sizes can be applied to evaluate
interval data and the larger the effect size the more sensitive are the
measures(121).
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Finally, further validation might include studies to examine if ADL
instruments based on questionnaires, interviews and observations can be
used to obtain related information about ADL ability and thereby establish
evidence of validity based on relation to other variables. More specifically,
convergent and divergent evidence of construct validity can be determined
based on the relationship between measures obtained through different
methods of evaluation. Convergent evidence is indicated by high agreement
between measures obtained by different instruments which are assumed to
measure the same construct. The degree of agreement can either be
estimated based on correlation coefficients for paired measures for each
person, or examined based on analysis of differences and similarities among
mean ability measures obtained by similar methods of evaluation across and
within groups by means of ANOVA or ¢ test statistics.

Summary

There is a need for client-centred and occupation-focused ADL instruments,
based on self-report and observation, suitable for the purpose of evaluating
the nature and extent of ADL task performance problems (i.e. the quality of
ADL task performance) and the effectiveness of provided interventions
across client groups in occupational therapy clinical praxis and research.
Evaluation of the extent of a client’s problems, and evaluating change
following intervention, requires the use of linear measures of ADL ability. As
the ADL Taxonomy already has shown clinical utility as a client-centred,
occupation-focused ADL instrument, it is relevant to further explore the
possibility of obtaining linear measures of perceived and observed quality of
ADL task performance based on the ADL Taxonomy. In addition, there is a
need for further validation of the ADL ability measures of the AMPS. More
specifically, there is a need to verify sound psychometric properties of the
ADL ability measures of the AMPS related to discrimination, stability and
sensitivity to change among clients with fluctuating or very low ADL ability.
Furthermore, to determine if evaluations based on questionnaires,
interviews and observations can be used to obtain similar information about
ADL ability among clients with rheumatic diseases, the relationship between
data based on methods of self-report and observation needs to be further
explored.
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Aims of this Thesis

The overall aim of this doctoral thesis was to develop new ADL instruments
based on the ADL Taxonomy that can be used to generate linear measures of
quality of ADL task performance based on self-report and observation, and
validate the ADL ability measures of both the newly developed versions of
the ADL Taxonomy and the AMPS for use in occupational therapy clinical
praxis and research, with a special focus on clients with fluctuating or very
low ADL ability and/or limited potential to change due to long-term or
chronic disabilities following rheumatic disease or ABI. The specific
research aims were:

Specific aims

1. To develop a revised version of the ADL Taxonomy that can be used to
obtain linear measures of quality of ADL task performance based on
observations of clients with chronic or long-term disability following ABI
and validate the ADL ability measures (Study I).

2. To develop revised versions of the ADL Taxonomy that can be used to
obtain linear measures of quality of ADL task performance based on self-
report using questionnaire and interview formats with clients with
chronic or long-term disability following rheumatic and validate the ADL
ability measures (Study II).

3. To further validate the ADL ability measures of the AMPS with regard to

» Discrimination between healthy persons and clients with fluctuating
ADL ability (Study III)

e Stability among clients with fluctuating ADL ability when no
intervention is provided (Study III)

* Sensitivity to change among clients with fluctuating ADL ability
(Study IITI) and clients with very low levels of ADL ability and
limited potential for change (Study IV)

e Relationship to measures of ADL ability based on self-report among
clients with rheumatic diseases (Study II-III).
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Methods

Participants

The participants in this thesis were adults with chronic or long-term
disabilities following rheumatic disease or ABI. An overview of the
participant demographics in Studies I-IV is presented in Table 1. Additional
information about the participants is provided in more detail below.

Table 1. Overview of Participant Demographics in Studies I-IV

Study I II III 1A'
Number of 70 118 50 36
participants
Percentage of 36 100 100 33.3
women
Mean age in 44.0 50.9 43.4 48.1
years (range)
(17-69) (21-79) (21-64) (17-69)
Diagnoses ABI including RA, knee OA, CWP/FM ABI including
stroke, SAH, FM stroke, SAH,
TBI TBI

ABI = acquired brain injury, CWP = chronic widespread pain, FM = fibromyalgia, OA =
osteoarthritis, RA = rheumatoid arthritis, SAH = subarachnoid haemorrhage, TBI = traumatic
brain injury.

Study I

For the purpose of the first study, retrospective observation-based ADL
Taxonomy data were obtained on adults with moderate to severe ABI
admitted at an inpatient neuro-rehabilitation clinic in Denmark between
January 1999 and December 2003. In total, 70 participants had been
evaluated between one and four times during the rehabilitation (Table 1).
Forty-four participants were evaluated one time, 21 participants two times,
three participants three times, and two participants four times, resulting in a
total of 103 evaluations (gender distribution: female 38 [37%], male 65
[63%]).
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Study IT

For the second study, consecutive female clients =18 years of age
diagnosed with rheumatoid arthritis (RA) or fibromyalgia (FM) were
recruited when they were referred to occupational therapy from a
rheumatologic outpatient clinic at a Danish hospital between March 2007
and October 2009. During the study period, clinicians were asked to also
recruit clients with knee osteoarthritis (OA) from the same clinic. In total, 54
women with FM, 40 with RA and 24 with knee OA were included in the
study (Table 1). The women with FM were significantly younger (M=45.2,
SD=11.3) than the women with RA (M=54.5, SD=12.0)(Difference = 9.3, 95%
CI = 4.8-13.8) and OA (M=57.9, SD=7.4)(Difference = 12.7, 95% CI = 7.4—
18.0). In contrast, there were no significant differences in disease duration
among the women with FM (M=7.3, SD=7.9), RA (M=8.7, SD=8.9) and OA
(M=9.8, SD=9.4)(F[2,118] = 0.72, p = 0.4882 ). The women with FM had
significantly lower ADL motor ability measures of the AMPS compared to
women with RA and knee OA (Table 7). Furthermore, the women with knee
OA obtained significantly lower ADL process ability measure than did the
women with RA. Age had no effects on differences in ADL motor (F[2,118] =
0.38, p = 0.6863) or ADL process (F[2,118] = 0.43, p = 0.6491) ability
measures among diagnostic groups.

Study IIT

For the third study, participants were women, diagnosed with chronic
widespread pain (CWP) or FM, who were referred to a two-week, outpatient,
interdisciplinary rehabilitation program in a clinical setting at a Danish
hospital between November 2007 and August 2008. In total, 50 women were
referred to the rehabilitation program (Table 1). Forty-one (82%)
participants completed the rehabilitation program and the repeated AMPS
observations. Forty-three (86%) of the total sample and eight (89%) of those
who dropped out of the study were diagnosed with FM. There were no
significant differences in demographic data and baseline clinical measures
between participants who completed the program and those who dropped
out.

Study IV

The fourth study was based upon AMPS observations performed between
October 2000 and December 2003 as part of clinical practice at the same
neuro-rehabilitation centre as in Study I. Adults with moderate to severe
disability following ABI were included retrospectively if they had been
evaluated with the AMPS at least twice during their rehabilitation, with the
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last AMPS observation occurring within three weeks before discharge.
Thirty-six participants fulfilled the inclusion criteria (Table 1). Injury had
occurred between three to 24 months (M=6.9, SD=3.75) prior to admission
to the rehabilitation clinic and their length of stay at the clinic varied
between three to 16.5 months (M=7.8, SD=3.2).

Instrumentation and procedures

The evaluations of the participants’ quality of ADL task performance in this
thesis were based on self-report (i.e. questionnaire and interview) and
observation, using the ADL Taxonomy and/or the AMPS. In Study III, the
Fibromyalgia Impact Questionnaire (FIQ)(69;122) also was administered.
An overview of the methods for data collection in Studies I-IV is presented
in Table 2.

Table 2. Overview of Methods for Data Collection in Studies I-IV

Study I 1I III v
ADL ADL-Taxonomy ADL-Taxonomy FIQ AMPS
instruments (ADL-0O) (ADL-Q, ADL-T) AMPS

AMPS

Data collection Observation by Self-report Self-report Observation by

methods inter- questionnaire questionnaire occupational

disciplinary (ADL-Q) (FIQ) therapists
team . .
Interview by Observation by
occupational occupational
therapists therapists
(ADL-I) (AMPS)
Observation by
occupational
therapists
(AMPS)

Design Retrospective Prospective, Prospective Retrospective
register consecutive, pre-, pre-, post- pre- and post-
research cross-sectional and follow-up test

data collection test

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire, AMPS = Assessment of Motor and Process Skills, FIQ = Fibromyalgia
Impact Questionnaire.
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Additional information about the ADL instruments and procedures is
provided in more detail below. Furthermore, an overview of evaluations
employed to determine evidence of validity based on Rasch measurement
methods and classical test theory is displayed in Table 3. The classification of
Rasch measurement methods in relation to different types of validity
evidence is based on the classification by Arnadottir(123).

Table 3. Overview of Evaluations Employed to Determine Evidence of
Validity

Types of ADL-O ADL-Q/ADL-I AMPS
validity

evidence

Evidence Evaluation of the psychometric properties of the

based on rating scale

internal . . . . .

S TES Evaluation of unidimensionality using PCA

Evaluation of item goodness of fit

Evaluation for DIF
Evidence Evaluation for test bias
based on (i.e. DTF)
consequences
of testing
Evidence Evaluation of spread and range of items
based on test (targeting)
content
Evaluation of
hierarchical ordering
of items
Evidence Evaluation of Evaluation of Evaluation of
based on sensitivity to change agreement between discriminative
relations to measures assumed to properties
other measure the same . .
variables construct (convergent ~ Evaluation of stability
evidence) and sensitivity to
change

Evaluation of
agreement between
measures assumed to
measure the different
constructs (divergent
evidence)

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire, AMPS = Assessment of Motor and Process Skills, DIF = Differential
Item Functioning, DTF = Differential Test Functioning, PCA = Principal Component Analysis.
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ADL Taxonomy linear measures of quality of ADL task

performance

The first and second specific aims in this thesis concerned the
development and validation of new revised versions of the ADL Taxonomy
such that it can provide linear measures of quality of ADL task performance
based on observation and self-report using questionnaires and interviews
among persons with chronic or long-term disability. Data to address these
aims were collected in Studies I and II. In both studies, the person’s needs,
habits and roles were considered. Therefore, only ADL tasks which were
important to the clients were evaluated. Hence, all evaluations were client-
centred and occupation-focused.

ADL Taxonomy linear measures of observed quality of ADL
task performance (ADL-0O)

ADL Taxonomy data were extracted from the participants’ medical
records in Study I. Data had been recorded on ADL Taxonomy Circles by
occupational therapists using a colour-coded (green, yellow and red) three-
category ordinal rating scale (Table 4). Ratings were based on the
occupational therapists’s own observations and proxy-reports of
interdisciplinary team-members direct observations of each participant’s
ADL task performances. Rating scale criteria were inspired by the ratings of
quality of ADL task performance based on the degree of observed
clumsiness, effort, efficiency, safety and need of assistance in the AMPS(8;9).
As the participants’ ADL abilities sometimes varied over time, ratings were
assigned based on their worst performances within a week. Tasks not
relevant to the person were left blank. All data were re-coded from colours
into numbers to prepare for Rasch analysis (Table 4). In this way, the three-
category rating scale was retained by using the scores of zero, 1 and 2 instead
of colours.

Rasch measurement methods were employed to develop the ADL-O and
to evaluate aspects of validity and reliability related to the linear measures of
observed quality of ADL task performance. Rasch measurement statistics are
described in more detail below. Moreover, the linear measures of quality of
ADL task performance based on the ADL-O were further validated in
relation to their sensitivity to change by comparing the initial and second
evaluation of the 26 participants evaluated more than one time (Table 3).
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Table 4. Recoding the ADL-O Data from Colours into Numbers in Study I

Colour ADL-O Rating Criteria Scale
code
Green Independent, safe and efficient in time and demonstrates 2

no increase in effort (competent)

Yellow Able to participate actively and in a positive way, but needs 1
assistance (physical or verbal), uses extra time or effort or
is at risk during the performance of the action or activity

(inefficient)

Red Not able to participate actively, or participates in a 0
negative way that aggravates the performance of the action
(deficient)

Blank Not relevant Blank

ADL-O = ADL Taxonomy-Observation

ADL Taxonomy linear measures of perceived quality of ADL

task performance (ADL-Q & ADL-I)

In Study II, the 47 ADL tasks of the ADL Taxonomy formed the basis for
an evaluation form designed to be used both as an ADL questionnaire (ADL-
Q) and for the purpose of an ADL interview (ADL-I) (Appendix A). A new
rating scale structure was developed based upon the rating scale used in
Study I (Tables 4 and 5). The participants were instructed to rate the PADL
tasks based on their perceived quality of ADL task performance within the
last 24 hours, and the IADL tasks based on perceived quality of ADL task
performance within the last week. The participants were asked to mark (“X”)
all applicable answers on the rating scale for each of the ADL tasks of
importance to their everyday lives.

Instructions were given in writing for the ADL-Q and again verbally
before the ADL-I interview. The ADL-Q was mailed out to be rated by the
participants within one week prior to an occupational therapy interview
based on the ADL-I. The interviews were performed by occupational
therapists, who had received written instructions as well as a one-hour
introduction to the ADL-I. All data were re-coded from X marks into
numbers to prepare for Rasch analysis (Table 5). Numbers were based on the
lowest category marked on the scale for each of the ADL tasks (e.g. if the
participant had marked both “spends extra time” = 4 and “need verbal or
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physical assistance” = 1 for the ADL task “prepare a hot meal”, the mark was
recoded into the score of “1” for that task).

Table 5. Rating Scales Used in ADL-O, ADL-Q and ADL-I

ADL-O Scale ADL-Q & ADL-I Scale
Competent Independent, safe and 2 Independent, safe and efficient 6
efficient in time, and in time, and demonstrates no
demonstrates no increase in effort.

increase in effort.

Inefficient  Able to participate 1 Able to participate actively and 5
actively and in a in a positive way, but
positive way, but

needs assistance -uses helping aids

(physical or verbal),
uses extra time or -spends extra time 4
effort or is at risk
during the . .
performance of the -experiences effort or fatigue 3
action or activity.
-is at risk 2
-needs verbal /physical assistance 1
Deficient Not able to participate 0 Does not/cannot participate 0
actively, or actively
participates in a
negative way that
aggravates the
performance of the
action.
Blank Not relevant Blank  Not relevant Blank

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire

To be able to determine it the the two formats for self-report, ADL-Q and
ADL-I, could be used to obtain similar information about perceived ADL
ability, we needed to generate comparable linearized ADL-Q and ADL-I
ability measures. In the Rasch analyses we, therefore, chose an approach
where the two version were analysed in parallel. Thus, based on initial
analyses we first removed items that displayed misfit in both instruments. In
the following analyses, items displaying misfit in either one or both
instruments were removed and the process continued until no further misfit
could be detected. To investigate the relationship between ADL-Q and ADL-I
ability measures assumed to measure the same construct (i.e. perceived ADL
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ability) across diagnostic groups (Table 3), ANOVA was implemented to
compare mean ADL-Q and ADL-I ability measures within and across groups.
Furthermore correlations were used to determine the relationship between
paired ADL-Q and ADL-I ability measures across and within diagnostic
groups.

Further validation of the ADL ability measures of the AMPS

The final aim in this thesis was to further validate the ADL ability
measures of the AMPS with regard to discrimination, stability, sensitivity to
change and relationship with measures of ADL ability based on self-report
among clients with rheumatic diseases (Table 3). For that purpose, AMPS
data were collected in Studies II-IV (Table 2). In all three studies,
participants were evaluated with the AMPS by trained and calibrated
occupational therapists according to the standardized procedures outlined in
the AMPS manual(8;9). In Studies II and III, participants were offered the
choice of being evaluated at home or in the clinic. Prior to the AMPS
observations (in Study IIT only initial AMPS observations) the participants
had filled in an ADL-Q questionnaire and gone through an ADL-I interview.

The information gathered through the ADL-I interview about tasks
perceived as important to the participant formed the basis for the
occupational therapist’s decision about which AMPS tasks to offer to the
participant for the purpose of the AMPS observation. In Study IV, all AMPS
observations were performed at the rehabilitation centre. The majority of
these participants had problems engaging in a formal interview due to
perceptual, cognitive and/or communication disorders following the ABI.
Often, the information from the interview was supplemented with
information based on informal observation of the person before reaching a
final decision about what tasks to offer. When setting up the environment
and making the final contract, the occupational therapist used any type of
communication  needed, including pointing, = mimicking and
showing/performing parts of the task, to make sure that the person
understood what was expected of him or her. In some instances, assistance
for parts of the task performance was agreed upon before hand and enacted
when the person requested help.

Discrimination

Evidence related to discriminative properties of the ADL ability measures
of the AMPS was examined in Study III. We compared mean ADL motor and
ADL process ability measures of women with CWP/FM based on initial
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AMPS observations to the respective mean ADL ability measures of a Nordic
sample of healthy women (n = 393) between 21—64 years of age extracted
from the AMPS International database.

Stability

Stability of the ADL ability measures of the AMPS was examined in Study
ITI in a sample of women with fluctuating ADL ability following CWP/FM.
By means of two AMPS observations scheduled at least two weeks apart, we
examined if the ADL ability measures of the AMPS remained stable when no
intervention was provided.

Sensitivity to change

The psychometric properties of the ADL ability measures of the AMPS
related to sensitivity to change were examined among women with CWP/FM
(Study IIT) and among clients with very low ADL ability and limited potential
for change (Study IV). In Study III, we used a design based on repeated
AMPS observations (pre-, pre-, post- and follow-up test). The initial and
second AMPS observations were scheduled at least two weeks apart, with the
second observation scheduled within two weeks prior to a rehabilitation
program. The third AMPS observation was scheduled within the first week
after intervention. The fourth and final AMPS observation was scheduled as
follow-up four weeks after the intervention. Data from all AMPS
observations were used to analyse whether the ADL ability measures of the
AMPS were sensitive to change.

In Study IV, a pre- and post-test design was implemented. The initial
AMPS observation was performed as soon after admission as possible based
on when the client was able to actively engage in performance of ADL tasks.
The second AMPS observation was performed within the last three weeks
before discharge.

Relationship to measures of ADL ability based on self-report

Evaluations of agreement between measures of ADL ability based on self-
reported and observation were performed in Study II and III to establish
convergent evidence of validity. In Study II, we examined the overall
relationship as well as the relationships within each of the three groups with
rheumatic diseases between (a) ADL-Q and AMPS ADL motor and AMPS
ADL process ability measures and (b) ADL-I and AMPS ADL motor and
AMPS ADL process ability measures.
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In addition, in Study III we examined the relationship between self-
reported ADL ability based on the physical function subscale of the FIQ and
observed ADL ability based on the initial AMPS observations. The
FIQ(57;69) is a self-administered, disease specific instrument designed to
evaluate components of health status in persons with FM. The FIQ is
considered the main instrument for self-reported functional ability and
health status in CWP/FIQ studies(57;124) and is composed of 10 items.
More specifically, the first item on the FIQ (the FIQ physical function
subscale) contains 10 sub-questions related to ADL ability — each question is
rated on a four-category ordinal scale. Only ADL items relevant to the person
are scored. The scores are summed and a mean is calculated based on the
number of tasks relevant to the person(122). The mean is multiplied by 3.3
to obtain a possible maximum score of 10. The FIQ was mailed out to
participants one week prior to the AMPS observation. Further procedures
related to data collections in Studies II and IIT have been reported in
previous sections.

Statistical analyses

In this thesis, several approaches for statistical analyses were employed
including descriptive statistics, Rasch measurement statistics and inferential
statistics.

Descriptive statistics

Descriptive analyses of demographics and clinical measures were based on
mean, SD, range and percentages. We employed the SAS® statistical software
version 9.1 in Studies I-III, whereas the Statistical Package for the Social
Sciences (SPSS) version 9.0 was applied in Study IV. In addition, in Study
III, we calculated the percentage of participants who had ADL ability
measures that were more than 2.0 SD below the mean ADL motor and ADL
process ability measures of a healthy Nordic sample.

Rasch measurement statistics

Development of three versions of the revised ADL Taxonomy that could be
used to provide linear measures of quality of ADL task performance was
based on the Rasch rating scale model(125). The Rasch computer program
Winsteps® version 3.63.0(126) and version 3.68.2(117) were used in Studies
I and II, respectively, to implement logarithmic conversions of the ordinal
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scores into measures of the person’s overall perceived or observed ADL
ability. Winsteps® was also used to generate statistics used to evaluate
aspects of validity and reliability, including fit of the data to the Rasch model
assertions(3;125).

The psychometric properties of the rating scales used in ADL-O, ADL-I
and ADL-Q were evaluated based on Linacre’s guidelines(116;127-129).
According to Linacre’s guidelines(127-129), five properties need to be
evaluated. First, frequency distributions across categories should be either
uniform, or peak in central or extreme categories, to signal optimal category
use. Second, to avoid imprecise measures of rating scale threshold
calibrations, at least 10 observations of each category are required. Third,
average category measures should advance monotonically up the rating
scale, indicating that persons with higher ability have higher item
ratings(129). Fourth, scale category outfit mean square (MnSq) values
should be < 2.0. Finally, threshold calibrations should also advance
monotonically, with no threshold disordering, and thresholds should
increase by at least 1.4 logits to show distinction between categories, but by
no more than 5 logits to avoid large gaps in the variable (128;129).

Evidence of validity

To determine if the 47 ADL tasks defined a single unidimensional
construct (ADL ability) we performed principal components analyses (PCA)
of the standardized residuals and examined detailed item goodness-of-fit
statistics for each of the three versions of the revised ADL Taxonomy.
According to Linacre’s guidelines(116) for interpretation of PCA results (a) a
proportion of variance explained by the measures > 50%, (b) unexplained
variance explained by first contrast < 5% and (c¢) variance explained by
items > four times the size of the first contrast all support unidimensionality.

Assuming the PCA of the standardized residuals does not support the
presence of a secondary dimension in the data, a measure is generally
considered to be unidimensional when no more than 5% of the items fail to
fit the Rasch model (p < .05)(114). When we analyzed goodness of fit, items
with infit or outfit MnSq values >1.4 (130), combined with z values > 2.0
(131) were considered to misfit, and were removed one at the time, in the
order of highest MnSq values. While we evaluated both infit and outfit
statistics, we focused first on high infit MnSq values, as infit misfit is a
greater threat to measurement(116). In the analysis of the ADL-O data in
Study I, removal of ADL items was stopped when all items met the criteria
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for acceptable goodness of fit. In Study II, we wanted to make sure that the
final versions of ADL-Q and ADL-I would have identical items, so that
measures based on ADL-Q and ADL-I could be compared directly.
Therefore, we initially analysed goodness of fit related to the ADL-I and
removed misfitting items. When all items on the ADL-I met the criteria for
acceptable goodness of fit, we initiated the analysis of the ADL-Q by first
removing all items that had misfit on the ADL-I. We then analysed goodness
of fit of the items remaining in ADL-Q and removed any additional misfitting
items. Finally, we returned to the ADL-I and removed those items found to
misfit on the ADL-Q. This process was repeated until all items in both
formats met the criteria for acceptable goodness of fit.

As the ADL Taxonomy includes IADL actions that have been shown to
vary in difficulty among men and women(132) (e.g. preparing meals and
doing laundry(133)) we chose to evaluate for DIF based on gender in the
analysis of ADL-O. An item was considered to display DIF when the
difference in item difficulties between groups was > 0.50(113) and
statistically significant (p < 0.05)(134).

As the clinical relevance of the 47 ADL tasks of the ADL Taxonomy already
had been verified in previous studies (80;81), in Study I we also investigated
whether retaining misfitting ADL tasks and/or tasks displaying DIF would
disrupt the measurement system by evaluating for differential test
functioning (DTF)(113). The evaluation of DTF related to inclusion or
omission of misfitting items was performed by constructing 95% control
lines in a plot of (a) person ability measures based on a version only
containing items with acceptable goodness of fit to the Rasch rating scale
model and (b) person ability measures based on a version containing all
items. Similarly, we also investigated whether retaining the items displaying
DIF for gender would disrupt the measurement system. By plotting (a)
person ability measures based on gender-specific item calibrations with (b)
person ability measures based on common item calibrations, the variance of
ability measures across a gender-specific version and a common version
could be explored, for males and females, respectively.

Additionally, we verified the logical ordering of items along the scale by
comparing our item difficulty hierarchy to the hierarchy originally developed
by Sonn et al (81). Targeting of the items to the abilities of the participants
was explored by comparing the mean difficulty measures for the ADL items
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to the mean ability measures of the participants. The mean person ability
measure would be close to zero for a well-targeted test(3).

Evidence of reliability

To evaluate precision and reproducibility of the item and person
measures, we examined the overall separation and reliability indices. The
separation indices should be at least 2.0 to obtain desired separation
reliability coefficients of 0.80 for replicability of person and item
ordering(3), and the closer the reliability index is to 1.0 (range 0.0 — 1.0) the
better (119).

Rasch analysis of AMPS data

For the purpose of Rasch analysis of the ADL motor and ADL process item
raw scores in Studies II-IV, a many-faceted Rasch model incorporated into
the AMPS computer-scoring software(106) was used to convert the raw
ordinal ADL skill item scores into linear ADL ability measures, adjusting for
task challenge, ADL skill item difficulty and the severity of the rater.

Inferential statistical analyses

Inferential statistical analyses were employed across all studies. In all
cases the level of significance was set at p < .05. The analyses performed are
summarized below.

Comparisons among groups

In Study I, to determine if inclusion of data from participants evaluated
more than once would result in local dependence, we used z tests to analyse
for differences between the two sets of item difficulty measures generated
from analyses of the 70 initial evaluations and all 103 evaluations.
Furthermore, a paired sample t test was performed to evaluate for significant
differences between measures based on the initial and second ADL-O
evaluation among the 26 participants evaluated more than one time.

In Study II, to examine if measures of perceived ADL ability based on
ADL-Q and ADL-I yielded similar results, we used mixed models analysis of
variance (ANOVA) and analyzed for a main format effect. To determine if the
magnitude of the difference between the two formats varied among the
diagnostic groups, we examined for a format by diagnosis interaction effect.
Furthermore, mixed models ANOVAs were used to evaluate for differences
in perceived (ADL-Q and ADL-I) and observed ADL ability (AMPS) among
the women with FM, RA and OA. As the women with FM were significantly
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younger than the women with RA and OA, we included examinations for
age-related interaction effects in the analyses.

In Study III, we used z tests to compare our sample’s mean ADL motor
and ADL process ability measures (pre-test1) to the respective mean ADL
ability measures of a Nordic sample of healthy women extracted from the
AMPS International database. Stability and change in ADL motor and ADL
process ability measures were analyzed using mixed model ANOVAs with
time as a repeated measure. As some participants were evaluated in their
home and others in the clinic, we also included examinations for time by
setting (clinic/home) interaction effects. Finally, in Study IV, paired samples
t tests were performed to evaluate if the participants demonstrated
significant differences in ADL ability between their pre- and post-test AMPS
observations.

Relations between variables

In Study I, we investigated the risk for local dependence by calculating
Pearson product moment correlations (r)between the two sets of item
calibration measures generated from analyses of the 70 initial evaluations
and all 103 evaluations. Furthermore, Pearson product-moment correlations
were computed to examine relationships across as well as within diagnostic-
groups between (a) ADL-Q and ADL-I ability measures, (b) ADL-Q and ADL
motor and ADL process ability measures and (¢) ADL-I and ADL motor and
AMPS ADL process ability measures in Study II. In Study III, Pearson
product moment correlation analysis were performed to examine the
relationship between pre-test1 and pre-test2 for ADL motor and ADL
process ability measures of the AMPS, respectively and Spearman rho
correlations (rs) were computed to examine the relationship between ordinal
scores based on the physical function subscale of the FIQ and the ADL motor
and ADL process ability measures of the AMPS at pre-testi. A high
correlation between measures of the same construct indicates high
convergent evidence. Correlation coefficients > 0.70 were considered
acceptable as convergent evidence of validity, while coefficients < 0.30 were
considered low convergent evidence of validity(135).

Sample size and effect size

Sample size calculation for Study III was based on a clinically meaningful
difference of 0.30 logit(8) in ADL motor ability with a power of 0.80 using
ADL motor ability measures of the AMPS for 19 women with CWP/FM
collected pre- and post-rehabilitation. In Study III-IV, effect sizes were
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evaluated by calculating standardised mean differences (SMD) (i.e. Cohens
d) based on mean differences divided by the pooled standard
deviations(136). Results were interpreted based on the guidelines of
Cohen(137). In Study III, effect sizes were evaluated based on the ADL ability
measures for pre-test1 and post-test1, as well as pre-test1 and follow-up. In
Study IV, effect sizes were evaluated based on the mean ADL ability
measures for pre- and post-tests.

Ethical Considerations

Approval was obtained from the Danish Data Protection Agency and the
Danish National Board of Health before data for Studies I and IV were
extracted from the participants’ medical records. Protocols for prospective
data collections, including written information for participants, were
approved by the local Ethical Committee (H-B-2007-084) before initiation
of Studies II-III. Participants in Studies II-III were carefully informed
about their rights before they agreed to participate in the study. More
specifically, they were informed both verbally and in writing about the
purpose of the study, the type of evaluations they would go through,
expected use of time and their rights related to withdrawal from
participation. All participants in Studies IT-III received AMPS Narrative and
Graphic Reports based on their AMPS observation within one week after the
evaluation. Participants in Study III received AMPS Narrative and Graphic
Reports for each time they had been evaluated. Participants with RA in
Study II, who were evaluated prior to individual occupational therapy
interventions, were offered the possibility of sharing the results from the
ADL-Q, the ADL-I and the AMPS observation with their occupational
therapist in the clinic for the purpose of intervention planning.
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Results

Linear measures of observed quality of ADL task
performance based on the ADL-O

Evidence of validity based on internal structure

Psychometric properties of the rating scale

The evaluation of the psychometric properties of the rating scale revealed
no category or threshold disordering in the rating scale and no rating scale
misfit, indicating sound psychometric properties of the 3-category rating
scale structure.

Internal scale validity

In the initial analysis of all 47 ADL items of ADL-O (Table 6), the PCA of
the standardized residuals revealed that 61% of the total variance> was
explained by the Rasch dimension, and 4.1% of the unexplained variance was
defined by the first contrast supporting unidimensionality. Furthermore, the
variance explained by items (16.8%) was more than four times higher than
the variance defined by the first contrast. We found that 10 items (21.3%) did
not display acceptable goodness of fit (high infit and outfit MnSq combined
with high z values), suggesting a potential risk to unidimensionality.
Following removal of these 10 misfitting items, the results of a second PCA of
the standardized residuals revealed that the Rasch dimension in the 37 item
version now explained 65.5% of the total variance and 3.6% of the
unexplained variance was defined by the first contrast, but the variance
explained by items (11.2%) were now less than four times the variance
defined by the first contrast, suggesting decreased unidimensionality. Initial
analysis of DIF based on gender revealed that one of the transfer items was
easier for males, whereas three communication items and a cooking item
were easier for females (Table 6).

5 The PCA results are updated from those reported in Study I based on re-analysis of data using Winsteps®
version 3.68.2(117)
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Table 6. Results from the Rasch Analyses of the ADL-O, ADL-Q and ADL-I

Evidence of internal scale validity

Evidence of reliability

ADL-O ADL-O
47 items 37 items
PCA
l\)farlance explained 61% 65.5%
y measures
15t contrast 4.1% 3.6%
l\)faflance explained 16.8% 11.2%
y 1tems
Items Manicuring
misfitting Pedicuring
Washing by hand
Calling for attention
Using the phone
Reading
Taking part in conversation
Writing by hand
Bowel & urine elimination
Driving car
Ttems Walking or moving in/out of
. . the house
displaying
Using the phone
DIF
Reading
Writing by hand
Preparing a cold meal
Mean item zero (2.20) zero (2.38)
difficulty (SD)
Mean person 0.23 (2.58) 0.55(3.35)
ability (SD)
Person separation 5.94 (0.97) 6.01(0.97)
index (reliability)
Item separation 6.35 (0.98) 6.30 (0.98)

index (reliability)

ADL-Q ADL-I
40 items 40 items

52.7% 51%
4.7% 4%
27.7% 33.6%

Pedicuring*

Driving car*

Riding bicycle/moped2

Shaving/ make-upx
Going by train2
Daily shoppingx

Getting food/ cutting up/
preparing food2

zero (1.44) zero (1.46)

3.28 (1.75) 2.50 (1.23)
3.40 (0.92) 3.19 (0.91)

6.05 (0.97) 6.91(0.98)

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire, DIF = Differential Item Functioning, PCA = Principal Component

Analysis

*Misfit on both versions, 2 Misfit on ADL-I, x Misfit on ADL-Q,

41



Results

Evidence of validity based on consequences of testing

The DTF analysis of the variance in ability measures between the 47 item
and the 37 item versions of ADL-O revealed no significant difference in
person ADL ability measures between the two versions, indicating that the
10 misfitting items were not a threat to the measurement system. Similarly,
DTF analyses of the variance in ability measures between the common and
gender-specific versions of the ADL-O for males and females, respectively,
indicated no significant differences in person ADL ability measures between
the common version and the gender-specific versions. Thus, the five items
displaying DIF were also not a threat to the measurement system.

Evidence of validity based on test content

To further validate the Rasch generated hierarchy of the ADL-O item
difficulty measures, it was compared to the original ADL Taxonomy
hierarchy reported by Sonn et al.(81). We found that only five items changed
location in the item difficulty hierarchy compared to what Sonn et al.(81)
reported. The differences between the original hierarchy and our hierarchy
remained stable after removal of the 10 misfitting items. The targeting of the
47 item version of the ADL-O to the participants’ ADL ability indicated that
the participants had a slightly higher mean level of ADL ability than the
mean item difficulty measure (Table 6). No participants had maximum
scores, and only one person displayed minimum scores, indicating no ceiling
effect and essentially no floor effect. The items and participants were well
distributed along the scale with item and person measures well targeted to
each other. After removal of misfitting items, the mean SD of the item
difficulty measures increased and the mean person ability measure
increased, indicating slightly diminished targeting of the 37 item version of
the ADL-O to the participants (Table 6). Furthermore, the number of
persons with minimum scores increased to three, signalling a potential floor
effect.

Evidence of reliability

The initial person separation index of 5.94 indicated that the items
separated the persons into seven or eight different ability levels(119).
Moreover, there was essentially no change in the person separation index or
the item separation index after removal of misfitting items (Table 6).

In summary, since our DTF analyses revealed that the retention of items

displaying misfit and/or DIF did not disrupt the measurement system, and
as the PCA results and reliability measures did not improve by removal of
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misfitting items, we tentatively recommended retaining all items until future
Rasch analyses based on larger samples can verify that they indeed do
represent a different construct and/or disrupt measurement.

Evidence of validity based on relations to other variables

Sensitivity to change

A paired sample t test of ADL-O quality of ADL task performance
measures based on the initial and second evaluation of the 26 participants
evaluated more than one time suggested that the participants measures had
changed significantly between evaluations (t[25] = 3.49, p = .002). Thus, we
concluded that the observed quality of ADL task performance measures
based on the ADL-O were sensitive to change in a sample of clients with very
low levels of ADL ability following ABI.

Linear measures of perceived quality of ADL task
performance based on ADL-Q and ADL-I

Evidence of validity based on internal structure

Psychometric properties of the rating scale

After collapsing the seven categories of the common ADL-Q and ADL-I
rating scale into a 4-category rating scale structure, the evaluation of the
psychometric properties of the rating scale revealed no category or threshold
disordering in the rating scale and no rating scale misfit, indicating sound
psychometric properties in both instrument formats. The categories of the
final rating scale were 3 = competent (original categories 6 and 5), 2 =
minimally inefficient (original categories 4 and 3), 1 = moderately inefficient
(original categories 2 and 1) and o = deficient (original category 0) (see Table

5).

Internal scale validity

In the initial analysis of all 47 ADL items of ADL-Q and ADL-I, the PCA of
the standardized residuals revealed that 49.7% and 47.4% of the total
variance was explained by the Rasch dimension, respectively. Furthermore,
24.4% and 30.3% of the variance was explained by the items and 4.6% and
4.1% of the unexplained variance was defined by the first contrast. That is, in

43



Results

both the ADL-Q and the ADL-I, the variance explained by items was more
than four times higher than the variance defined by the first contrast.

As the intention was to generate comparable linearized ADL-Q and ADL-I
ability measures, we first removed items that displayed misfit in both
instruments (i.e. pedicuring, driving a car). In the following analyses, five
more items displayed misfit in either the ADL-Q or the ADL-I. In total, we
found that seven items (14.9%) did not display acceptable goodness of fit,
suggesting a risk to unidimensionality (Table 6). Following removal of these
seven misfitting items, the results of repeated PCAs of the ADL-Q and ADL-I
data revealed that 52.7% and 51% of the variance was explained by the Rasch
dimension, 27.7% and 33.6% of the variance was explained by items and
4.7% and 4.0% by the first contrast, indicating improved unidimensionality.

Evidence of validity based on test content

The targeting of the 40 item versions of the ADL-Q and ADL-I to the
participants’ ADL ability indicated that the participants’ mean level of ADL
ability in each version was much higher than was the mean of the item
difficulty calibrations (Table 6). Thus, while the items and participants were
well distributed along the scales, the item and person measures were not well
targeted to each other (Figures 1 and 2). ADL-I, however, had better
targeting of items to people with higher ADL ability compared to the ADL-Q.
As a consequence, 13 women had maximum scores on ADL-Q (2 with FM, 4
with OA and 7 with RA) compared to two women with RA receiving
maximum scores on the ADL-I. One of the women with RA received
maximum scores on both ADL-Q and ADL-I. This indicates a ceiling effect
for the ADL-Q and a potential ceiling effect for ADL-I.

Evidence of reliability

The person separation indicies of 3.40 and 3.09 for ADL-Q and ADL-I
respectively indicated that the items separated the persons into at least four
different ability levels (Table 6) (119).

Evidence of validity based on relations to other variables

Differences in perceived ADL ability among groups

Initial mixed models ANOVA revealed no diagnosis by age interaction
effects for ADL-Q (F[2,118] = 0.11, p = 0.8919) or ADL-I (F[2,118] = 1.28,p =
0.2806) ability measures. In the subsequent analyses, therefore, we only
analyzed for effects related to diagnosis.
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Figure 1. ADL-Q Map of the Location of Persons and Items
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Figure 2. ADL-I Map of the Location of Persons and Items
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The one-way ANOVA and post hoc t tests revealed significant differences
between perceived quality of ADL task performance measures based on the
ADL-Q among the women with knee OA, RA and FM (Table 7). Similarly, the
perceived quality of ADL task performance measures based on ADL-I were
significantly lower in the women with FM compared to women with RA and
knee OA.

Table 7. Mean Measures Based on the ADL-Q, the ADL-I and the AMPS
Across Groups with Rheumatic Diseases

Fibro- Rheumatoi Knee Significant differences
myalgia d arthritis osteo- between groups
(n=54) (n=40) arthritis
(n=24)
M (SD) M (SD) M (SD) Groups Dif 95% CI
ADL-Q 2.67 3.46 4.33 FM/RA* 0.79 0.11-1.47
1.71 1. 1.
(1.71) (1.74) (1.33) FM/OA* 1.66 0.86—2.46
RA/OA* 0.87 0.02-1.71
ADL-I 1.95 2.84 3.17 FM/RA* 0.88 0.41-1.35
. 1.30 1.0
(1.00) (1.30) (1.09) FM/OA* 1.21 0.66-1.76
RA/OA 0.33 -0.24—0.91
AMPS 1.03 1.40 1.38 FM/RA* 0.37 0.19—0.55
ADL (0.44) (0.36) (0.49)
TG FM/OA* 0.35 0.14—0.56
RA/OA 0.02 -0.23-0.19
AMPS 1.09 1.20 1.00 FM/RA 0.11 0.00—0.20
ADL (0.23) (0.27) (0.22)
process FM/OA 0.09 -0.20—-0.03

RA/OA* 0.20 0.07—0.31

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire, AMPS = Assessment of Motor and Process Skills, Dif = difference,
FM = Fibromyalgia, OA = Osteoarthritis, RA = Rheumatoid Arthritis

* Significant differences between groups

Relationships between ADL-Q and ADL-I ability measures

Initial ANOVAs revealed no significant interaction effects for format by
diagnosis by age (F[2,224] = 0.15, p = 0.8641), format by diagnosis (F[2,226]
= 0.46, p = 0.6319) or format by age (F[2,230] = 0.62, p =0.4329) to explain
the difference between mean ADL-Q and ADL-I ability measures (Table 7).
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Likewise, the results indicated that age did not have a significant impact on
perceived ADL ability (F11,231] = 0.03, p = 0.8670). In the subsequent
analyses, therefore, we only analysed for a main format effect. We found a
significant difference in perceived ADL ability between the ADL-Q and ADL-
I formats (F[1,232] = 17.69, p < 0.0001) adjusted for significant differences
in perceived ADL ability among diagnostic groups (F[2,232] = 19.24, p <
0.0001). More specifically, measures of perceived ADL ability based on ADL-
Q were significantly higher than measures based on ADL-I across all
diagnostic groups.

The Pearson product moment correlation analyses revealed significant
correlation coefficients (p < 0.001) between ADL-Q and ADL-I across (r =
0.70) as well as within diagnostic groups (FM: r = 0.67, RA: r = 0.65, OA: r =
0.66). Only the overall correlation coefficient between ADL-Q and ADL-I
reached the minimum of > 0.7 to suggest evidence of convergent validity
(136).

Evidence of validity of the ADL ability measures of the
AMPS

Evidence of validity based on relations to other variables

Discrimination between healthy women and women with CWP/FM
Analyses based on z tests revealed that our sample of women with
CWP/FM in Study III had a significantly lower mean ADL motor ability
measure at pre-testi, compared to the mean ADL motor ability measure of
the Nordic sample of healthy women (z = 3.01, p = 0.0027) (Table 8). In
addition, our sample still had a significantly lower mean ADL motor ability
at follow-up (z = 2.48, p = 0.0131), when compared to the normal sample,
despite of a significant increase in ADL motor ability post intervention.

In contrast, their mean ADL process ability measure at pre-test1 was
within normal limits compared to the mean ADL process ability measure of
the healthy women (z = 1.85, p = 0.0643). Forty-six (86%) of the women
with CWP/FM had ADL motor ability measures and 19 (38%) had ADL
process ability measures more than 2.0 SD below the mean ADL motor and
mean ADL process ability measures of the healthy Nordic sample.
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Table 8. ADL Ability Measures in a Nordic Sample of Healthy Women and
in a Sample of Women with CWP/FM

Nordic sample ‘Women with CWP/FM
of healthy

women M(SD)*

M (SD) Pre-test1 Pre-test2 Post-test Follow-up

(n=393) (n =50) (n=34) (n=41) (n=41)
AMPS ADL 2.69 (0.56) 0.99 (0.59)  0.96 (0.47) 1.26 (0.43) 1.29 (0.43)
motor
AMPS ADL 1.92 (0.49) 1.02 (0.29) 1.14 (0.26) 1.14 (0.31) 1.16 (0.34)
process

AMPS = Assessment of Motor and Process Skills, CWP = Chronic Widespread Pain, FM =
Fibromyalgia

* Unadjusted means and standard deviations

Stability in a sample with a fluctuating level of ability

Analyses based on t tests revealed no significant differences between pre-
test1 and pre-test2 of the ADL motor (1[81.2] = 0.89, p = 0.3748) and ADL
process ability measures (#[91.2] = -1.75, p = 0.0836) (Table 8). This
indicates that the mean ADL ability measures of the AMPS remained stable
over time when no intervention had been provided. Furthermore, Pearson
product moment correlation analysis revealed a moderate correlation
between pre-test1 and pre-test2 for ADL motor ability measures (rr = 0.63, p
< 0.0001) but a low correlation for ADL process ability measures (r = 0.17, p
= 0.3387). Further inspection of stability of the individual pre-test1 and pre-
test2 ADL motor ability measures of the AMPS (Figure 3) revealed that
despite overall stability of measures at group level, individual measures can
vary over time.

Absolute differences in ADL motor ability measures of the AMPS varied
from 0.03 to 1.13 logits between pre-test1 and pre-test2. However, for 17
(50%) of the participants, the difference between measures was less than the
0.30 logit considered to reflect a clinically meaningful change(8). Inspection
of the ADL process ability measures of the AMPS (Figure 4) revealed some,
but less extreme variation between measures. Absolute differences in ADL
process ability measures varied from 0.00 to 0.65 logits between pre-test1
and pre-test2 and, for 19 (56%) of the participants, the difference between
measures was less than the 0.30 logits.
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Figure 3. Individual ADL Motor Ability Measures at Pre-test1 and Pre-
test2 Among Women with CWP/FM
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Figure 4. Individual ADL Process Ability Measures at Pre-test1 and Pre-
test2 Among Women with CWP/FM
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Sensitivity to change in a sample with fluctuating ADL ability

While thirty-two (64%) of the participants were evaluated in their own
homes, the initial ANOVASs revealed no significant time by setting interaction
effect (F[3, 76.19] = 0.28, p = 0.8419) for the ADL ability measures of the
AMPS. In the subsequent analyses, therefore, we only analysed for time
effects. For the ADL motor ability measures of the AMPS, we found a
significant change over time (F[3,75.2] = 9.59, p < 0.0001). The post hoc t
tests procedure revealed significant differences between pre-test1 and the
post-test ([87.3] = -3.30, p = 0.0014) and between pre-test1 and follow-up
(t[87.8] = -3.74, p = 0.0003); no difference was found between post-test1
and follow-up ([72.7] =-0.42, p = 0.6782).

This suggests that the ADL motor ability measures of the AMPS increased
over time when intervention was provided and then remained stable until at
least four weeks after the end of intervention. Effect sizes for ADL motor
ability between pre-test1 and post-test as well as pre-test1 and follow-up
were medium. We found no significant change over time (F13,85] = 2.53, p =
0.0627) in the ADL process ability measures of the AMPS.

Sensitivity to change in sample expected to have limited potential for
change

In our sample of clients with ABI, the mean ADL motor ability measure
increased from 0.68 to 1.20 logits (Table 9), indicating a decrease in the
amount of clumsiness and effort, and possibly increased safety and
decreased dependence demonstrated when performing ADL tasks.

Table 9. Pre- and Post-test ADL Ability Measures in a Sample with ABI

M SD Min Max
Pre-test 0.68 1.03 -2.30 2.56
AMPS ADL motor
Post-test 1.20 1.09 -0.76 3.78
Pre-test 0.43 0.66 -1.37 1.67
AMPS ADL process
Post-test 0.86 0.64 -0.30 2.41

AMPS = Assessment of Motor and Process Skills
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The mean ADL process ability measure increased from 0.43 to 0.86
indicating an increase in efficiency and likely increased safety and decreased
dependence when performing ADLs. The results of the paired t tests revealed
significant increases in both the ADL motor (t[35] = 4.06, p < 0.001) and
ADL process ([35] = 5.45, p < 0.001) ability measures of the AMPS. Effect
sizes (d) were 0.5 for ADL motor ability and 0.6 for ADL process ability. We
concluded, therefore, that the observed changes in ADL ability reflected at
least medium effects(137). Based on a clinically meaningful change of at least
.30 logit, we found that 29 participants (80.5%) improved in ADL motor
and/or ADL process ability. Twenty-two (61.1%) participants improved in
ADL motor ability and 20 (55.5%) in ADL process ability.

Relationship to measures of ADL ability based on self-report

Pearson product moment correlation analysis revealed low to moderate
correlations overall and within diagnostic groups between measures of
perceived ADL ability based on ADL-Q and ADL-I and measures of observed
ADL motor ability based on the AMPS in Study II (Table 10). Only measures
based on ADL-Q and ADL motor ability for women with knee OA reached
the minimum of > 0.70 determined to support evidence of convergent
validity (i.e. support acceptable aggrement between measures of ADL ability
based on self-report and observation). The fact that only one out of eight
correlations between ADL-Q/ADL-I and ADL motor ability measures of the
AMPS reached the predetermined level of > 0.70 suggest that the measures
of ADL based on ADL-Q/ADL-I and the ADL motor ability measures of the
AMPS measure different but related aspects of ADL ability.

In contrast, the correlation coefficients between measures of ADL ability
based on ADL-Q/ADLI and the ADL process ability measures of the AMPS
were very low. Again, measures based on women with knee OA obtained the
highest correlation between self-report (ADL-Q) and observation. Since
seven out of eight correlations were < 0.30, the results suggest that the
measures of ADL-Q/ADL-I and the ADL process ability measures of the
AMPS measure different aspects of ADL ability.
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Table 10. Correlations between ADL-Q, ADL-I, AMPS ADL motor and
AMPS ADL process ability measures

AMPS ADL motor AMPS ADL process
r r
All (n =118) 48%** .16
ADL-Q FM (n = 54) -36** -09
RA (n=40) .34* .22
OA (n=24) gXE* .52%*
All (n =118) 52¥** .23*
FM (n =54) 4QFF* .2
BT 54 49 7
RA (n = 40) .30 .27
OA (n=24) .58%* .27
FIQ CWP/FM (n = 50) -.35% -.02

ADL-I = ADL Taxonomy-Interview, ADL-O = ADL Taxonomy-Observation, ADL-Q = ADL
Taxonomy-Questionnaire, AMPS = Assessment of Motor and Process Skills, FM = Fibromyalgia,
OA = Osteoarthritis, RA = Rheumatoid Arthritis.

*p <.05. **p <.01. ***p < .001

In Study III, Spearman rho correlation analysis revealed a weak
correlation between the scores of the self-reported physical function subscale
of the FIQ and the observation-based ADL motor ability measures of the
AMPS (Table 10). We found no correlation between the physical function
subscale of the FIQ and the ADL process ability measures. The results
suggest that perceived ADL ability as evaluated based on the physical
function subscale of FIQ and observed ADL ability evaluated based on the
ADL ability measures of the AMPS overall represent different aspects of ADL
ability.
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Summary

Based on the results of the four studies in this thesis, we were able to
conclude that it was possible to obtain linear measures of observed quality of
ADL task performance based on the revised version of the ADL Taxonomy
(ADL-0). It was also possible to obtain linear measures of perceived quality
of ADL task performance based on the revised versions of the ADL
Taxonomy using the formats of questionnaires (ADL-Q) and interviews
(ADL-I). Furthermore, we were able to establish preliminary evidence of
validity of the ADL-O quality of performance measures in relation to
sensitivity to change in clients with ABI. Similarly, preliminary evidence of
validity of the ADL-Q and ADL-I quality of performance measures was
established in relation to differences in mean ADL ability measures between
ADL-Q and ADL-I and to convergent evidence of the relationship between
ADL-Q and ADL-I. Moreover, it was possible to establish further evidence of
validity of the ADL ability measures of the AMPS in relation to
discrimination, stability and sensitivity to change among clients with
fluctuating or very low ADL ability due to long-term or chronic disabilities
following rheumatic disease or ABI and relationship to measures of ADL
ability based on self-report.

54



Discussion

Discussion

In the introduction, I proposed that occupational therapists practising in
accordance with contemporary occupational therapy theory need ADL
instruments that support a client-centred and occupation-focused approach
when evaluating the nature and extent of the client’s performance problems
and establishing effectiveness of the interventions provided. Furthermore, 1
argued that for ADL instruments to be applicable for such purposes, they
should be useful across target groups for evaluating perceived and/or
observed ADL ability based on the quality of ADL task performance, and
provide linear measures of ADL ability. Thus, this doctoral thesis was written
with the overall purposes of developing new ADL instruments based on the
ADL Taxonomy that could be used to generate linear measures of perceived
and observed quality of ADL task performance, and validating the ADL
measures of both the newly developed versions of the ADL Taxonomy and
the AMPS for such occupational therapy clinical praxis, focusing on clients
with long-term or chronic disability following ABI and rheumatic diseases.

Development of revised versions of the ADL Taxonomy

Two studies related to the third phase of instrument development (i.e.
quantitative evaluation phase) of the original ADL Taxonomy had previously
provided some evidence of validity related to content based on expert
judgement(80) and evidence based on internal structure related to the
hierarchies among ADL tasks within the 12 ADL domains(81). We initiated
our contribution to the instrument development process by taking one step
backwards to the construction phase and developed rating scales based on
quality of ADL task performance. We then reentered the quantitative
evaluation phase by addressing item analysis and reliability from a Rasch
measurement perspective. Through this process, we were able to develop
three revised versions of the ADL Taxonomy that could be used to obtain
linear measures of quality of ADL task performance, the 47 item ADL-O
based on observation, the 40 item ADL-Q based on self-report using a
questionnaire format and the 40 item ADL-I based on an occupational
therapy interview.
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Evidence of validity of the quality of ADL task performance

measures

In general, our results supported the previous validity evidence based on
test content and internal structure of the ADL Taxonomy. However, as part
of the Rasch analyses, we identified some ADL Taxonomy tasks that
displayed misfit in the ADL-O and/or in the combined analysis of ADL-Q
and ADL-I. Only two of these tasks were found to misfit in all three versions
of the ADL Taxonomy — Pedicuring and Driving car. In the case of the ADL-
O, Driving a car was too hard a task for most of the clients with ABI and
rarely rated. A few clients in the sample, however, obtained a maximum
score on driving despite the fact that they all were diagnosed with moderate
to severe ABI rarely associated with ability to drive. Therefore, high scores
on driving might result from administration or scoring error causing item
misfit due to unpredictably high scores on a difficult item. In contrast, some
of the more able women with rheumatic diseases reported need for
assistance for driving on the ADL-Q and ADL-I, resulting in unexpectedly
low scores causing the item of driving to misfit. One possible reason could be
that the women, when indicating need for assistance, instead of reporting
their ability to drive a car, reported that somebody else typically drives, when
they are going somewhere. That is, they reported what they do or do not do
rather than their ability to do. The fact that someone else drives can be based
on routines and roles in the family (e.g. that the spouse typically drives)
rather than the woman’s need for assistance to drive. Similarly, low ratings
for more able clients on the rather easy grooming item Pedicuring could
cause the item to misfit. Again, a low rating might be given because the
person does get professional help with pedicure even though he or she is able
to perform the task independently.

Five out of 10 misfitting items in the ADL-O were related to the
communication domain. While items concerning communication are
frequently used in ADL instruments, they have often been found to misfit or
to form a secondary dimension when such scales are subjected to Rasch
analyses (138;139). However, since we found no misfit related to the
communication items on the ADL-Q/ADL-], it seems that the misfit on the
ADL-O also could be explained by the fact that some, but not all, of the
clients evaluated on the ADL-O had ABI associated with language
dysfunctions (e.g. aphasia). Thus, it is likely that the communciation items
that were found to be relatively easy for persons with rheumatic diseases and
those with ABI but no language dysfunctions were unexpectedly hard for
those clients with ABI associated with language disorders. That is, the misfit
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could be due to diagnostic DIF which would have to be further explored in
future studies. Yet another reason for the communcation items to display
misfit on the ADL-O could be that three of these items displayed DIF based
on gender (i.e. they were easier for women than for men). Since the ADL-Q
and ADL-I were only used with women, DIF related to gender needs to be
further investigated by also including ADL-Q and ADL-I data for male clients
with rheumatic diseases in future studies.

In contrast, tasks requirering fine motor movement and within hand
manipulation such as Shaving/make-up (ADL-Q) and Getting food and
liquid and cutting up/preparing food (ADL-I) displayed misfit in the sample
of women with rheumatic diseases. One example that many of the women
reported during the ADL-I interviews was that they often received assistance
to cut up meat on their plate to avoid pain, even though they otherwise were
independent performing PADL tasks. Such a pattern will result in misfit as
the women are performing unexpectedly low on a fairly easy ADL task, while
they are independent in more difficult tasks such as dressing. Again, the
reason for this misfit can be administration and scoring error if the women
reported what they typically do (i.e. do get assistance) rather than their
ability to do (i.e. need assistance). Still, these results are based on a
combined analysis of the ADL-Q and ADL-I data, which caused removal of
items from one version because they displayed misfit on the other version.
The removal of “good” items in turn resulted in further items to misfit. We,
therefore, do not know if these items would display misfit in separate
analyses of the ADL-Q and ADL-1L.

When an item displays misfit, it suggests that this item does not belong to
the same construct as the other items(3). It was, therefore, a surprise to find
that the items displaying misfit varied across the three versions of the
revised ADL Taxonomy. Still, as discussed above, there can be a number of
reasons for items displaying misfit besides lack of unidimensionality,
including sample characteristics resulting in DIF and administration and/or
rater scoring error. The former suggests the need for further research related
to DIF across age, gender and diagnostic groups. The latter suggests that
instructions for raters might have been unclear. For example, it may be
needed to improve the verbal and written instructions for the ADL-Q and
ADL-I to stress that the clients should report their ability to do (can do),
rather than what they actually do and do not do as part of daily rutines. As
the 47 tasks of the ADL Taxonomy are regarded to be of clinical
relevance(80), such strategies should be implemented to try to resolve
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problems of misfit before making decisions about final removal of tasks from
the ADL-O, ADL-Q and ADL-I.

Another approach is to investigate if multidimensionality (i.e. misfitting
items and items displaying DIF) threaten the measurement system by
implementing DTF as suggested by Smith(114). We performed DTF analyses
of the ADL-O which revealed that the retention of misfitting items and items
displaying gender-related DIF did not disrupt the measurement system.
Similarly, DTF analyses should be performed if future separate Rasch
analyses of the ADL-Q and ADL-I data reveal misfitting items and/or DIF.
For now, we tentatively recommend retaining all 47 items in the three
revised versions of the ADL Taxonomy until future Rasch analyses based on
larger samples verifies that they indeed do represent a different construct
and/or disrupt measurement.

In all three versions we found sound psychometric properties of the
rating scale structure reflecting quality of ADL task performance based on
effort, efficiency, safety and independence. Traditional ADL instruments
such as the Barthel Index(70) scored based on independence have been
found to be insensitive to small changes and to display severe floor effects in
people with severe stroke(140). One idea behind incorporating other aspects
besides independence in evaluation of ADL task performance was, therefore,
to create an instrument that was sensitive enough to differentiate between
clients with very low levels of ADL abilities needing assistance in most
everyday life tasks. Based on the 47 item ADL-O with its 3-category rating
scale, we developed an instrument that could separate the persons with ABI
into at least seven different ability levels with no ceiling effect and essentially
no floor effect. In addition, we were able to document changes over time in a
small sub-sample. These results are indications that the measures of
observed quality of ADL task performance based on the ADL-O are sensitive
measures of ADL ability among clients with long-term or chronic disabilities
following ABI.

Another idea behind rating ADL task performance based on quality of
performance was to create an instrument that could identify diminished ADL
ability among clients with higher levels of ADL ability who seldom need
assistance in everyday life tasks. Based on the 40 item ADL-Q and/or ADL-I
with 4-category rating scales, we were able to document significant
differences in mean perceived quality of ADL task performance measures
among women diagnosed with FM, RA and knee OA and separate the sample
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of women with rheumatic diseases into at least four different ability levels
with no floor effect, but a ceiling effect for the ADL-Q and a potential ceiling
effect for ADL-I. Again, these are indications that the measures of perceived
quality of ADL task performance based ADL-Q and the ADL-I are sensitive
measures among women with long-term or chronic disabilities following
rheumatic diseases.

When we examined the relationship between measures of perceived
quality of ADL task performance based on the ADL-Q and ADL-I among
women with rheumatic diseases, we found that the two modes of self-report
resulted in different but related information about perceived ADL ability.
But contrary to previous studies of people with RA(67) and OA(68), we
found a pattern of significantly higher perceived ADL ability based on ADL-
Q compared to ADL-I across diagnostic groups. One reason for this
difference could be that neither of the previous studies used the same
instrument when collecting questionnaire and interview data. Instead, to be
able to compare information gathered through questionnaires and
interviews, information was extracted retrospectively from records based on
semi-structured interviews, to give answers to the same questions as
answered by the client in the questionnaire. This method increased the risk
that the questions asked during questionnaires and interviews were not
identical. Like us, Daving et al (66) used the items of the ADL Taxonomy
with a dichotomized scoring based on dependent/independent performance
to compare questionnaire and telephone interview data for each of the 12
ADL domains in a sample of persons with stroke. They found, similar to our
results, moderate to good agreement between methods (i.e. kappa > 0.50 for
10 of the 12 ADL domains) and that the participants overall reported more
dependence in the interviews. In our study, the pattern of higher perceived
ADL ability reported in the ADL-Q was constant across all three diagnostic
groups suggesting that the clients responded in the same way to the two
modes of self-report.

Another reason for the difference between measures of perceived ADL
ability could be related to the context in which the questionnaire and
interview data were collected. In general, the two modes of self-report vary
both in terms of the anonymity afforded the client and the opportunity to
make a connection with the interviewer, both of which might affect clients’
willingness to disclose information. Furthermore, the clients only had
written instructions to follow when filling in the ADL-Q, whereas they were
verbally instructed before the ADL interview and had the opportunity to ask
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the occupational therapist for further clarification if needed prior to or
during the interview. Getting additional instruction and potential correction
might have impacted on how the clients understood the questions and
thereby influenced their answers, resulting in reporting less quality of ADL
task performance on the ADL-I. While we found no real difference in how
the two modes of self-report overall related to actual ability to perform ADL
tasks, it is reasonable to think that the ADL-I can be used to obtain more
information about the types of problems perceived by the client related to
quality of task performance than the ADL-O. Therefore, occupational
therapist would probably find the ADL-I more suitable when obtaining
information for the purpose of intervention planning.

While we have implemented the ADL-O with a sample of clients with ABI
receiving inpatient interdisciplinary rehabilitation and the ADL-Q and ADL-I
with women with rheumatic diseases receiving outpatient occupational
therapy and interdisciplinary rehabilitation, the intention is to develop the
instruments into generic ADL instruments useful across age, gender,
diagnostic groups and clinical settings. Therefore, although these first
studies provide evidence to support that linear quality of ADL task
performance measures can be obtained for clients with ABI on ADL-O and
for women with rheumatic diseases on the ADL-Q and ADL-I, more
heterogenious data on all three versions will need to be collected to confirm
our results before generic instruments can be validated for clinical purposes.

For now, it requires the use of Rasch measurement methods to convert
the ordinal scores of the ADL-O, ADL-Q and ADL-I into linear measures.
Thus, by replicating our methods, it is possible to obtain linear measures of
perceived and observed quality of ADL task performance based on the three
new versions of the ADL Taxonomy. However, to make future generic
versions useful in clinical practice, there is a need to develop either
conversion tables or computer software that can be used to obtain linear
measures based on the ordinal scores of the ADL-O, ADL-Q and ADL-I.
Conversion tables can be generated by Winsteps®(117), where ordinal total
scores are converted to linear measures. The advantages of conversion tables
are that they can easily and at low costs become available to clinicians, but
the drawback is that conversion tables only can be used for ordinal total
scores on a complete test. Thus, the client needs to be rated on all items to
obtain a linear measure. This is in conflict with a client-centred and
occupation-focused approach to evaluation, where occupational therapists
only focus on ADL tasks of importance for their client. Therefore, computer
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software that allows for missing data for some of the ADL tasks might be
needed in the future.

Further validation of the ADL ability measures of the
AMPS

Three studies in this thesis are concerned with further validation of the ADL
motor and ADL process ability measures of the AMPS. They were enacted to
provide further evidence of validity of the ADL ability measures of the AMPS
among clients with very low and/or fluctuating ADL ability following ABI or
rheumatic diseases.

Evidence of validity related to discrimination

Rheumatic diseases are known to have a fluctuating course with day-to—
day or week-to-week variations in symptoms such as pain(141). These
variations, in turn, result in fluctuations in clients’ abilities to perform
everyday life tasks(142). Therefore, when evaluating the extent of ADL task
performance problems among such clients, we need instruments that can
provide measures that discriminate between healthy people and clients with
rheumatic diseases. Although numorous studies have supported the validity
of the ADL ability measures of the AMPS across diagnostic groups (18-
23;85-94), only one previous study has been concerned with clients
diagnosed with a rheumatic disease (i.e. systemic lupus erythematosus,
SLE)(24). Like us, Poole at al.(24) compared the ADL motor and ADL
process ability of 15 women with SLE (ADL motor: M = 2.37, ADL process:
M = 1.47) to the ability of 15 healthy women (ADL motor: M = 3.74, ADL
process: M = 2.64). They found significant differences between groups on
both the ADL motor and ADL process ability measures.

While our results provided evidence that the ADL motor ability measures
of the AMPS could be used to discriminate between healthy women and
women with CWP/FM, similar evidence could not be obtained for the ADL
process ability measures. This was unexpected, as the mean ADL process
ability measure of our sample of women with CWP/FM was 0.45 logits lower
than the mean ADL process ability of the women with SLE. The most
obvious explanation for the difference between Poole et al.’s and our results
is related to how mean ADL ability measures for healthy people were
obtained. Unlike Poole et al.(24), we obtained the mean ADL ability
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measures of a Nordic sample of healthy women from the AMPS
International database. These mean ADL ability measures were somewhat
lower than those reported by Poole et al. but similar to the mean ADL ability
measures for healthy adults (n = 2063) reported in the AMPS manual (ADL
motor: M = 2.6 — 3.2, ADL process: M = 1.8 — 2.2)(8). The mean ADL ability
measures from the AMPS International database represent a larger sample
size, which ensures a more heterogenious sample of healthy women.
Furthermore, the data is based on several raters limiting the risk of
systematic error due to rater error (e.g. rater leniency). This might explain
why we got results different from that of Poole et al(24).

Although our sample did not have significantly lower ADL process ability
compared to healthy women, their mean ADL process ability measure was
very close to the ADL process scale cutoff (1.0 logits), indicating problems
performing familiar and life relevant ADL tasks in a timely and well-
organized (efficient), safe and independent manner. Furthermore, more than
one third of the women with CWP/FM had ADL process ability measures
lower than those of healthy women of same age, suggesting that ADL process
ability measures can be used to identify those women with CWP/FM with
lower levels of ADL ability.

Evidence of validity related to stability

To establish effectiveness of interventions, we need measures that are
stable and yet, at the same time, sensitive to change. Again, this is a
challenge with clients with fluctuations in their abilities to perform everyday
life tasks. Previous studies of test-retest(8;110) and alternate forms
reliability(8;111) have reported high to very high correlation coefficients
supporting the stability of the ADL measures of the AMPS over time and
between different pairs of ADL tasks among well adult persons as well as
persons with various diagnoses. Still, Kirkley and Fisher(111) identified that
actual fluctuations in ADL ability associated with certain diagnoses,
including arthritis, can result in day to day variations in ADL ability
measures (i.e. differences > 0.50 logits). Thus, they conclude that the ADL
ability measures of the AMPS are sensitive to actual fluctuations in ADL
ability.

Our results support their conclusions. Specifically, we also concluded that
the AMPS can be used to provide stable mean ADL motor and ADL process
ability measures at the group level for clients with fluctuating abilities
following CWP/FM, despite fluctuations at the individual level. Although
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correlations were low to moderate, we found that 50% of the paired ADL
motor and 56% of the paired process ability measures remained stable
within + 0.30 logits. In comparison, when applying the criteria of + 0.50
logits used by Kirkley and Fisher, we found that 76% of the paired ADL
motor and 91% of the paired ADL process ability measures remained stable
across AMPS observations. These results are similar to those reported by
Kirkley and Fisher (80% and 81%, respectively). Still, we had a few client
with very large differences. However, the fact that those few clients with the
largest differences were those with the most extreme scores at time of pre-
test1 or pre-test2 may indicate that the evaluations of these participants,
especially those with high ADL motor ability measures, were associated with
AMPS administration or scoring error.

Since the ADL ability measures of the AMPS are sensitive to single
client’s fluctuating ADL ability, they may not be suitable for the purpose of
establishing evidence of effectiveness of intervention provided to single
clients with very fluctuating levels of ability. That is, in everyday practice,
the occupational therapist commonly evaluates the person before and after
the intervention. Yet, persons with daily fluctuations can show significant
differences in ADL ability from day to day. Thus, if the occupational
therapist finds that the person’s ADL ability measures increase or decrease
upon retest, the occupational therapist has no way of knowing if it was the
intervention or the fluctuation that caused the changes. Yet, in both cases,
the differences are “real” (i.e. actual differences in ability).

Evidence of validity related to sensitivity to change

The ADL ability measures of the AMPS have already been shown to be
sensitive when used to evaluate outcomes in intervention studies(19;21;86-
89;01-93). Two studies in this thesis further increased the amount of
evidence that support that the ADL ability measures of the AMPS can be
used to document effectiveness of interventions. These studies addressed
issues related to measuring outcomes among clients with fluctuating ADL
ability and clients with very low ADL ability and limited potential for change.

Sensitivity to changes among clients with fluctuating ADL ability

When we examined if the ADL ability measures of the AMPS were
sensitive to change among women with CWP/FM, we were able to document
a significant improvement in mean ADL motor ability. A similar change,
however, was not seen in mean ADL process ability. There might be several
reasons for these results. First of all, the types of intervention could be
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argued to mainly affect ADL motor ability. Teaching the participants to use
energy saving techniques and helping aids was targeted at reducing the
amount of effort and fatigue when performing daily life tasks. Secondly,
some energy saving techniques, like pausing to take a break, results in lower
scores in some ADL process skills due to “less efficient” use of time. In other
words, adaptations to reduce effort or fatigue might be at the cost of reduced
efficiency which is reflected in the ADL process ability measures of the
AMPS. Similar results were reported by Fisher et al.(21) who found
improved ADL motor ability while ADL process ability did not change in a
sample of frail older adults primarily receiving interventions that were
adaptive and compensatory in nature. In both studies, the intervention
periods were short, perhaps too short to affect ADL process ability. That is, it
can be argued that methods designed to compensate for inefficient use of
time and space while performing ADL tasks take more than four weeks post
intervention to implement in an automatic manner in everyday life routines.
Such a possibility is supported by the fact that among the studies that did
document improved ADL process ability, outcomes were assessed between
eight weeks and 12 months after the intervention(19;87;89).

The change in mean ADL motor ability was found to be significant and
effect size was medium; the mean change was 0.27 logits between pre-test1
and post-test and 0.30 logits between pre-test1 and follow-up. Even small
changes in mean ADL motor and ADL process ability have been reported to
be significant in studies concerning clients with ABI(86;88), suggesting that
small but significant changes can be seen across diagnostic groups. We,
therefore, conclude that the ADL motor ability measures of the AMPS were
sensitive to small changes in ADL motor ability after short term
interventions focused on adaptations in everyday life among clients with
fluctuating ADL ability.

Sensitivity to changes among clients with very low ADL ability

When we examined if the ADL ability measures of the AMPS were
sensitive to change among clients with very low ADL ability following
moderate to severe ABI, we were again able to document significant
improvements in mean ADL motor and ADL process ability. This is not the
first study to provide evidence for the sensitivity of the ADL ability measures
of the AMPS among clients with ABI. In a study of younger stroke clients,
Bjorkdahl et al.(86) found significant changes in ADL motor and ADL
process ability measures after three weeks of occupational therapy and
physical therapy home rehabilitation. Furthermore, Lindén et al.(87), in a
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study of younger clients with traumatic brain injuries, reported significant
improvements in ADL motor and ADL process ability after three months of
interdisciplinary rehabilitation. In both studies, however, initial ADL motor
ability was considerably higher (M = ~1.45 logits) than the initial ADL motor
ability of our clients (M = 0.68 logits). Actually, as an indication of the very
low level of ability in our sample, their overall ADL motor ability never
increased to the level of ADL motor ability of the samples included in the
other studies. Similarly, the initial ADL process ability of the younger stroke
clients (M = 1.00 logits) was higher than the mean ADL process ability of our
sample at any point in time. In contrast, the sample with traumatic brain
injuries had initial ADL process ability measures similar to our sample (M =
0.26 logits), but increased within three months to a much higher level (M =
1.02 logits). The fast increase in the mean ADL process ability can be
explained by the fact that the clients with traumatic brain injuries were
evaluated during the early phases of rehabilitation, a short time after their
brain injury. In contrast, our sample had been injuried on average 7.5
months prior to their first AMPS observation and, therefore, were in a phase
where less spontanious recovery occurs. Based on these results we, therefore,
concluded that the ADL motor and ADL process ability measures of the
AMPS are sensitive to change among clients with very low ADL ability
and/or limited potential for change following ABI.

Evidence of validity based on relation to measures of perceived

ADL ability

Previous studies have shown that data based on self-report and
observation provide different information about ADL ability, suggesting that
perceived and observed ability are two different but related constructs
(14;24). The results in this thesis added to that evidence by documenting
that the observation-based measures of the AMPS were only low to
moderately related to measures of perceived ADL ability based on the ADL-Q
and ADL-I and to scores based on the physical function subscale of the FIQ.

Possible reasons why instruments can be found to provide different
information can be related to the content and internal structure of the
instruments(143;144). One issue related to internal structure is differences in
scoring criteria among the ADL instruments. While the physical function
subscale of the FIQ is rated based on how often they were able to perform
the task, the AMPS and the ADL-Q and ADL-I were rated based on quality of
ADL task performance. Still, this did not influence our results. That is, we
saw similar low correlations to observed ADL ability across measures of
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perceived ADL ability. Another issue is related to the items included in the
instrument. While AMPS, ADL-Q, ADL-I and the physical function subscale
of the FIQ all are concerned with PADL and/or IADL, there is one major
difference between the AMPS and the other ADL instrument. During an
AMPS observation, the client only performs two ADL tasks of relevance and
appropriate challenge to the client and the client’s ability to perform each of
the ADL task is rated based on 36 specific ADL motor and ADL process skill
items. In contrast, when the clients rate their perceived ADL ability on either
the ADL-Q, ADL-I and the FIQ, the clients only assign one score for each
task. Instead they rate their ability on several ADL tasks. While these
differences to some extent can explain why the measures of observed ADL
ability were only low to moderately correlated to measures of perceived ADL
ability, it does not explain why the ADL process ability measures were less
correlated to the measures of perceived ADL ability than the ADL motor
ability measures of the AMPS.

The correlations between measures of observed ADL process ability and
perceived ADL ability indicated divergent evidence of validity, suggesting
that the ADL process ability measures do measure something else. The ADL
process ability measure is an indication of how timely and well-organized the
person was observed to be during the task performance. It was our intention
to also incorporate this aspect in the ADL-Q and ADL-I measures of
perceived ADL ability by including the category of “I perform the task
independently but it takes me extra time” on the rating scale. Unfortunately,
this category was, in the Rasch analysis, collapsed with the category, “I
perform the task independently but I use extra effort/get tired faster”,
intended to reflect parts of the ADL motor ability measures of the AMPS.
Future studies will be needed to determine if correlations between the ADL
process ability measures and the measures of the ADL-Q and ADL-I can be
improved by keeping the original categories of the rating scale separate.

Finally, the most straight foreward explanation to the modest relationship
between measures of perceived and observed ADL ability is that they
represent two distinct but complementary constructs. Thus, perceived ADL
ability — the person’s experience of task performance — is influenced by other
factors besides the actual observable ability to perform. Hewlett(145)
discussed this in a review concerned with convergence and divergens among
outcomes measures based on self-report and professional judgement in
rheumatology. She suggests that clients might focus on other aspects than
professionals related to needs, expectations, experiences and priorities when
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reporting their ability. This is in agreement with situations during our data
collection, where the women reported differently during the ADL-I interview
compared to what was later observed during the AMPS observation. For
example, one woman said during the interview that she liked to iron and that
she considered it an easy task. During the following observation, however,
she displayed signs of decreased quality of task performance such as taking
pauses and sitting to rest. We, therefore, concluded that evaluations of ADL
ability based on methods of self-report do not provide the same information
as evaluations of ADL ability based on actual observable ADL task
performance among women with rheumatic diseases.

Implications for clinical practice

Since the research questions I sought to answers were founded in
occupational therapy clinical praxis, I will now discuss the -clinical
implications of the results of this thesis focusing on five main issues: (a)
measuring perceived or observed quality of ADL task performance, (b)
measuring the nature and extent of perceived quality of ADL task
performance, (¢c) measuring the nature and extent of observed quality of
ADL task performance, (d) establishing effectiveness of the provided
interventions and (e) using ADL evaluations in an interdisciplinary
rehabilitation context.

Measuring perceived or observed quality of ADL task

performance?

In accordance with previous findings, the examination of relationships
between measures ADL ability based on self-report and observation did
provide evidence to support that perceived and observed ability to perform
ADL tasks are distinct but complimentary constructs(13;24;63-65). That is,
different types of information about ADL ability will be obtained depending
on the evaluation method used. Our findings, therefore, support
implementation of both self-reported and observation-based evaluations as
part of the occupational therapy process. This is in agreement with the
guidelines in the OTIPM concerning the types of occupational therapy
evaluations needed before planning and implementing interventions(s). In
clinical praxis, however, occupational therapists often choose only one of
these evaluation methods depending on the client groups with which they
work. That is, there is a discrepancy between occupational therapy
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intervention process guidelines for evaluation based on occupational therapy
theory and existing evidence on one side and clinical praxis on the other side.
One reason for this can be that occupational therapists are more influenced
by diagnosis-specific approaches to evaluation of ADL task performance. For
example, observation-based evaluations of ADL task performance are
commonly used when evaluating clients with moderate to severe disability
following ABI in interdisciplinary rehabilitation settings(60-62), as it is often
argued that these clients are not expected to report reliably due to perceptual
or cognitive deficits and/or language disorders. Working in a context based
on this view might cause the occupational therapist not to use interviews or
questionnaires with his or her clients. And vice versa, if working in a
rheumatology unit, where self-report questionnaires or interviews have been
the preferred method to obtain information about ADL ability, the
occupational therapist might not perform observation-based evaluations.

Approaches based on the client’s diagnosis, however, can be critizised, as
we cannot expect to obtain similar information about ADL task performance
based on methods of self-report and observation. The reason for evaluating
the client’s ADL ability using self-report is not to obtain information similar
to what can be observed. Instead, the purpose of using methods of self-
report is to obtain information about how the client perceives his or her ADL
performance problems. More specifically, in order to implement client-
centred occupational therapy, we need to know how the client perceives the
nature and extent of his or her ADL task performance problems even if it is
very different from what can be observed. Similarly, the reason for
evaluating clients using observation is to obtain information about actual
ADL task performance, which we now know is different from perceived ADL
task performance even in clients with no cognitive deficits and/or language
disorders. Therefore, as the ADL evaluations based on methods of self-report
and observation serve different and complementary purposes, both methods
of evaluation should be implemented to fully understand the nature and
extent of the client’s perceived and observed ADL task performance
problems.

Measuring the nature and extent of perceived quality of ADL

task performance problems

As stated previously, ADL instruments based on methods of self-report
exist and can be used to identify strengths and weaknesses in occupational
performance by providing information about the nature of ADL task
performance problems. However, implementation of the ADL-Q and ADL-I
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in clinical practice will make it possible to obtain more detailed information
about the perceived quality of ADL task performance. Such information can
guide the occupational therapist in planning interventions targeted at the
nature of the performance problems. The ADL-Q and ADL-I can be used in
combination or separatly. For example, clients may be asked to think about
their ADL ability and rate it on the ADL-Q prior to meeting the occupational
therapist. This can prepare the clients for the types of problems they can
expect the occupational therapist to address. Furthermore, the information
from the ADL-Q might help the occupational therapist to decide if she needs
to also go through a thorough interview, the ADL-I, or just rely on the ADL
domains indicated by the client as problematic but important on the ADL-Q.
Hopefully, measures of perceived quality of ADL task performance based on
the ADL-Q and/or ADL-I will be available in the future, which will make it
possible for the occupational therapists to also measure the extent of
perceived ADL ability. Availability of such measures will make it possible to
compare perceived ability among clients and over time and thereby further
increase the utility of the instruments in clinical practice.

Measuring the extent of observed ADL task performance

problems

Similar to the ADL-Q and ADL-I, the ADL-O cannot yet be used to obtain
measures of observed ADL ability, but will need to be further developed and
validated before it can be used to measure the extent of ADL task
performance problems and document change. Still, it can be used to rate
problems related to quality of ADL task performance based on observation
and thereby guide intervention planning. As it is time-consuming to observe
all the ADL tasks of relevance to the client, the ADL-O is probably better
used in the context of inpatient interdisciplinary rehabilitation, where the
interdisciplinary team can observe the client over time. That is, the ADL-O
can be used in a way similar to how the FIM™ and the Barthel Index are
used in rehabilitation settings. But in contrast to these instruments, which
provide information about level of assistance, the ADL-O can be used to
obtain information about quality of ADL task performance. Still, evaluations
based on observation by interdisciplinary team members requires
supervision by occupational therapists skilled in observation of quality of
ADL task performance, to ensure uniformity of collected data.

Still, a more time-efficient way to obtain information about the quality of

ADL task performance based on observation is to implement the AMPS, as it
only requires observation of two tasks and only involves the occupational
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therapist in the evaluation process. While observation-based ADL task
performance evaluations have been rarely used among clients with
rheumatic diseases and clients with very low ADL ability following ABI, the
AMPS has been shown to be a useful instrument to measure the extent of
observed ADL task performance problems and establish effectiveness of
interventions among such client groups. We do, therefore, recommend that
the AMPS be implemented, when occupational therapy is provided to such
clients in clinical practice.

Establish the effectiveness of provided interventions

Measures of ADL ability or quality of ADL task performance can be used
to demonstrate whether or not our interventions are effective. When ADL
instruments are implemented so that data are collected routinely, it will
allow us to form a clearer idea over time about what aspects of our practice
are effective and what aspects need to be changed so that we can base future
interventions with similar clients on the results of our findings. Evidence of
the effectiveness of our interventions can be established if we implement
evaluations systematically on at least two occasions, pre- and post-
interventions. For now, we can recommend the use of the AMPS for such
purposes. If measures of observed quality of ADL task performance based on
the ADL-O can be obtained in the future, this might be an alternative way to
measure observed change among clients with chronic or longterm disability
in rehabilitation settings.

If measures of perceived quality of ADL task performance based on the
ADL-Q and ADL-I will be available in the future, they could supplement the
AMPS, by measuring the client’s perceived change in ADL task performance.
The possibility of establishing effectiveness of interventions based on both
perceived and observed ADL ability will provide further insight into the
effective mechanisms of our interventions.

ADL evaluations in an interdisciplinary rehabilitation context

Occupational therapy for clients with long-term disability is rarely
provided in isolation. Rather, occupational therapy services are offered in
rehabilitation settings, where occupational therapists serve as one of several
disciplines working in interdisciplinary teams. Rehabilitation for clients with
long-term or chronic disability is directed towards improving the client’s
possibilities for participation in everyday life tasks of importance to the
client(62). Each professional contributes to obtain this outcome based on his
or her professional background. Occupational therapists can play a unique

70



Discussion

role in the team related to evaluation of the extent of ADL task performance
problems for the purpose of goal-setting and intervention planning and re-
evaluation to document change and thereby establish effectiveness of the
interdisciplinary interventions provided.

Methodological considerations

One general methodological limitation related to the samples included in the
present studies includes the fact that all clients were living in Denmark.
Therefore, generalization of the results to other cultures, especially cultures
known to perform some of the ADL tasks differently, should be done
cautiously until future studies have examined the potential for cross-cultural
applications further.

Issues related to the development and validation of revised

versions of the ADL Taxonomy

In general, the idea was to develop three new version of the ADL
Taxonomy to be useful among clients with chronic or long-term disability
across diagnostic groups. Therefore, the results based on Studies I-II can
only be considered preliminary.

Considerations related to ADL-O

First of all, the development and validation of the ADL-O was solely based
on clients with moderate to severe ABI. Furthermore, the ADL-O data were
collected retrospectively based on medical records. While retrospective data
have limitations when it comes to ensuring quality of data (including
ensurance that all relevant ADL tasks are rated), they probably do resemble
better the quality of future data gathered in clinical practice. Due to the
severity of the clients’ brain injuries, and the fact that the clients only were
rated on items of relevance for their present everyday lives, we had a limited
number of observations on harder items. These issues suggest the need to
replicate our findings on a larger and more diverse sample representing
other diagnoses and more variation in ability to further develop the ADL-O.

While the use of repeated ADL-O evaluations on a small number of clients
with ABI might have affected the results, we felt that the risks were minimal,
especially given the explorative nature of this pilot study. That is, in
accordance with similar studies (13), the use of repeated evaluations of the
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clients was effective to increase the sample size and ensure more stable
measures of item difficulty (146;147). Moreover, several factors led to the
conclusion that inclusion of these data was a minimal threat to the internal
validity of this study. First of all, the item calibration measures remained
stable between those based on all 103 evaluations and the 70 initial
evaluations for all participants. Secondly, the 26 participants, who were
repeatedly evaluated, had significant changes in the quality of their ADL
ability over time. Furthermore, the number of clients tested more than twice
was very small, and the analysis revealed that those clients were well
distributed along the logit distribution and into several levels of ADL ability.

In addition, during the time since the Rasch analysis of the ADL-O was
performed, updates in Rasch computer software and changes in criteria for
interpretation of statistical results has resulted in the need to reevaluate
previous results. This was done in part, when presenting the ADL-O results
in the thesis, but when comparing results from future studies to the results
first reported in Paper IV, there is a need to take these changes into
consideration.

Considerations related to ADL-Q and ADL-I

The data for the ADL-Q and ADL-I were gathered by occupational
therapists in clinic practice to imitate how data could be collected in the
future. Still, the data were limited to women with rheumatic diseases
receiving services in an outpatient rheumatology department. The fact that
we were able to obtain more complete data (i.e. ratings on most of the 47
items for the majority of the participants) could result from the prospective
design instructing the clients to rate all tasks of importance in their everyday
lives. Or it could be due to the fact that the sample presented with higher
ADL ability than the sample with ABI. In future studies, data will need to be
collected among both genders, across diagnostic groups and also among
clients with lower levels of ADL ability to further develop the ADL-Q and
ADL-IL.

Issues related to further validation of the ADL ability
measures of the AMPS

Using the AMPS with clients with fluctuating ADL ability

The sample of clients with fluctuating ADL ability included in Study III
were limited by the fact that it only included women independent in PADL.
While women dependent of assistance in PADL were referred for
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occupational therapy, they were not offered the possibility to participate in
the interdisciplinary rehabilitation program in the clinic. Furthermore, due
to the low number of men referred every year, only one course a year was
conducted specifically for the male clients. As CWP and FM affect women
more frequently than men(148), we do however consider the findings
relevant for the CWP/FM population. We used a repeated measures study
design to validate the measures of ADL ability of the AMPS in relation to
stability and sensitivity to change. Such a design is limited when trying to
establish if the changes in ADL ability was due to the intervention as it lacks
of control for potential intervening factors. This suggest the need to replicate
our findings during a randomized controlled trial.

Using the AMPS with clients with very low ADL ability

While the AMPS observations of the clients with ABI had been performed
solely for clinical purposes, there was no systematic pattern related to the
time of evaluation and the types of clients evaluated in the available
retrospective data. We, therefore, had to determine criteria for inclusing of
clients based on the need of data from at least two AMPS observations, one
being close to admission and the other close to discharge, which influenced
the sample size and the representativness of the sample. That is, we do not
know if our sample represented clients with higher or lower ADL ability
admitted to the rehabilitation center. Furthermore, the use of a pre- and
post-test study design limited the possibility of controlling for potential
intervening factors. Based on this study, we can not conclude conclusively if
the observed change resulted from the interdisciplinary rehabilitation only.

Recommendations for future research

As already addressed in parts in the discussion, the studies in this thesis
have raised many questions that need to be answered in future studies. To
continue the development of the new revised versions of the ADL Taxonomy,
the following issues should be further explored:

* First of all, separate Rasch analyses of the ADL-Q and ADL-I based on the
existing data should be performed, including analyses for diagnostic DIF.
Furthermore, DTF analyses should be performed to explore if misfitting
items and items potentially displaying DIF significantly impact on the
measures obtained.
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Before more data be collected on the ADL-Q and ADL-I, the written
instructions need to be examined and possibly improved to stress the
focus of the evaluation related to ability to do (can do) and avoid ratings
based on what the person does or does not do. During analysis of data
collected based on the revised instructions, evaluation should be made to
determine if such revised instructions have reduced misfit related to
items such as Pedicuring and Driving a car.

The fact that the items displaying misfit vary across versions needs to be
further investigated to determine the source or sources of misfit.
Specifically, more data on more heterogenious samples need to be
collected on all versions to further examine if misfit to some extent can be
explained by gender- or diagnosis-related DIF.

Another aspect of perceived quality of ADL task performance that has not
been address in the present versions of the ADL-Q and ADL-I is the
client’s satisfaction with their perceived ADL ability. The development of
such a scale will have to be explored in future studies to determine if it is
possible to add this aspect into the ADL-Q and ADL-1.

We found a very low relationship between measures of perceived ADL
ability based on the ADL-Q and the ADL-I and the ADL process ability
measures of the AMPS despite our attempts to include aspects of
efficiency in the rating scale. There is a risk that the lack of correlation
was due to the fact that we collapsed categories on the ADL-Q and ADL-I
rating scale. Future studies will, therefore, be needed to determine if
correlations between the ADL process ability measures and the measures
of the ADL-Q and ADL-I can be improved by keeping the original
categories of the rating scale separate.

Furthermore, the following issues should be explored in future studies:
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Further research is needed to determine if the ADL process ability
measures of the AMPS are sensitive to change after longer term
interventions among person with CWP/FM. As it can be reasoned that
development of routine use of compensatory strategies to increase
efficient ADL task performance takes more than four weeks post
intervention, future studies, designed as randomised controlled trials,
should evaluate long term changes in quality of ADL task performance
among clients with fluctuating ADL ability.



Discussion

Finally, we need more research to establish effectiveness of occupational
therapy interventions related to improvements in perceived and observed
quality of ADL task performance among clients with chronic or longterm
disability.
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Conclusions

The following conclusions can be drawn from the results of the studies
included in this thesis:
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By means of Rasch measurement methods, ordinal data based on the
ADL Taxonomy using a rating scale focused on professional observation
of quality of ADL task performance (ADL-O) can be converted into linear
measures of observed quality of ADL task performance among clients
with long-term or chronic disability following ABI.

Furthermore, by implementing Rasch measurement methods, ordinal
data based on the ADL Taxonomy using a rating scale focused on
perceived quality of ADL task performance based on a questionnaire
(ADL-Q) and an interview (ADL-I) can be converted into linear
measures of perceived quality of ADL task performance among clients
with long-term or chronic disability following rheumatic disease. The
ADL-Q provides significantly higher measures of perceived quality of
ADL task performance than ADL-I across diagnostic groups among
women with RA, OA and FM.

The AMPS, as a measure of observed quality of ADL task performance,
has sound psychometric properties in relation to discrimination, stability
and sensitivity to change in a sample of clients with long-term or chronic
disabilities following ABI or rheumatic disease. The AMPS ADL ability
measures can be used to discriminate between healthy women and
women with CWP/FM. In addition, the AMPS can be used to provide
ADL ability measures that are sensitive to change in quality of ADL task
performance among clients with very low levels of ADL ability and
limited potential for change as well as clients with a fluctuating level of
ADL ability. While the AMPS ADL ability measures, when used with
single clients, are sensitive to change caused by a fluctuating level of ADL
ability, the instrument still can be used to provide stable ADL ability
measures at group level among clients with a fluctuating level of ADL
ability.



Conclusions

ADL evaluations based on self-report and observation provide distinct
but complementary information about a client’s ADL ability. Therefore,
the occupational therapist will need to evaluate perceived as well as
observed quality of ADL task performance, before intervention planning
and later for the purpose of documenting outcomes of intervention, in
order to fully measure the client’s quality of ADL task performance.
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