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Abstract

The thesis makes three contributions to the evidence base for outcome measurement
in Ankylosing Spondylitis (AS). First, a systematic review and evaluation of the
entire range of patient-based and anthropometric measures of outcome applied 1n
published studies of AS represents the first detailed and explicit synthests of evidence
relating to the development, measurement properties, acceptability and feasibility of
outcome measures applied in current practice in AS. Secondly, the development of
the first AS-specific individualised measure of disease-related quality of life, the
Patient Generated Index for AS (PGI-AS). Thirdly, the first comparative evaluation
of the PGI-AS and an evidence-based selection of disease-specific, anthropometric
and generic measures of outcome in patients with AS. This study is the largest clinic-
based and one of the largest multi-centre postal evaluations of outcome measures 1n
AS within the United Kingdom. The study also describes the most rigorous process

of instrument testing reported in AS.

The systematic review describes the wide diversity of outcome measures applied 1n
the evaluation of AS. The first standardised and evidence-based package of
instruments to fulfil domains considered important in the evaluation of AS 1s
described. However, the evaluation of these instruments indicated that no instrument
adequately fulfilled the required measurement properties and practical critena
considered necessary for use in individual evaluation, and no clear recommendation
for the disease-specific evaluation of health-related quality of life, disease activity,
functional disability or spinal mobility could be made. Several instruments can be
recommended for use in group analysis and in clinical trials. Gaps in the availability
of evaluative instﬂments for specific domains of health and the need for
modifications and further research to evaluate measurement properties of new,
modified and widely used instruments are described. Initial evidence suggests
satisfactory measurement properties for the PGI-AS and further evaluation of the role
of individualised measures in routine practice, research, clinical decision making and

directing patient-centred management is required.
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Chapter1  The Measurement of Health Outcome and Ankylosing Spondylitis

1.1  Introduction

This chapter provides an overview of the measurement of health outcome in general
and an introduction to Ankylosing Spondylitis, and places the work that follows in
context. Section 1.2 describes the status of outcome measurement in general and the
role of patient-based evaluation. Ankylosing Spondylitis (AS), its impact and
management, and the present status of outcome measurement in AS are discussed in
sections 1.3 and 1.4 respectively. Section 1.5 describes the foundation for the

empirical work that follows.

1.2. The measurement of health outcome

Historically the outcome of health care was based on the biomedical model reflecting
a disease-based view of outcome that considered ill-health to be an objective,
measurable concept (Jones, 1992; Jenkinson, 1994). At an individual level this model
focussed on the presence or absence of disease. The belief was that a quantitative
relationship between organ impairment, ill-health and well-being existed and
correction of disease at the organ level would positively influence wider issues of ill-
health (Jones, 1992). History of the disease process and laboratory and radiographic
based assessments were the mainstay of a clinician's evaluative repertoire. Ata
population level indicators of disease consisted of morbidity rates, disease incidence

and prevalence, and most commonly mortality rates (McDowell and Newell, 1996).

Where initially medical intervention was accepted for the ability to prolong life, with
advancing medical technologies acute, life-threatening illnesses no longer dominated
the medical picture (McDowell and Newell, 1996). Long term, chronic illness
associated with increased survivorship became the prime focus of health care,
demanding increasing health care resources and a change in emphasis in management
and evaluation (Fitzpatrick et al, 1998a). Where mortality is no-longer the main
concern of outcome evaluation there 1s increased relevance of the World Health
Organisations (WHO) broad definition of health as:

'physical, mental and social well-being, not merely the absence of disease and infirmity’
(WHO, 1947)



When 1t was first proposed the definition was considered immeasurable (McDowell
and Newell, 1996), but advances in measurement techniques have operationalised
concepts proposed in the definition and tmproved acceptance over recent years.
Within this definition the impact of disease may be considered in terms of the
impairment, disability and handicap associated with ill-health (Carr, 1996).
Impairment represents disease impact at the anatomical, physiological or
psychological level and disability relates to the disadvantage experienced by an
individual when performing an activity as a result of the impairment. Handicap
considers the broader impact of ill-health as the role and social disadvantage
experienced by an individual. Although traditional measures of impairment, for
example, laboratory based assessments, are informative to clinicians the simple
dichotomy of health and illness presented by the biomedical model was no longer
considered an adequate representation of disease (van der Linden and van der Heijde,
1995; Fitzpatrick et al, 1998a). Health is a complex and abstract concept that requires
indicators that focus attention on the quality of survival and wider issues of relevance

to patients, health care professionals and health care providers (McDowell and
Newell, 1996; Ware, 19938).

Associated with the acknowledged 1nadequacy of the biomedical assessment was
increasing evidence that a patient's subjective perception of health, the psychosocial
impact of disease and treatment were important to the evaluation of outcome and
allocation of health care (Barlow et al, 1992; Jenkinson, 1994). This information was
considered complimentary to traditional assessments by demonstrating the broad
impact of health care and was supported by evidence that the patient is the best judge
of disease impact (Albrecht, 1994). The importance of the patient in this evaluative

role is highlighted by the following definition of medical outcome as:

'the extent to which a change in a patients behavioural functioning or well-being

meets the patients needs or expectations’' (Ware, 1997)

The measurement of a patient's subjective perception of health-related quality of life
(HRQL) is now recommended as a core component in the assessment of health

outcome (Albrecht, 1994; Fitzpatrick et al, 1998a), and treatment that improves only
traditional biomedical features without benefiting HRQL may be considered to have

only limited medical success.



Despite the lack of consensus definition of HRQL the construct develops on the WHO
definition of health through the inclusion of health status and social well-being
(Guyatt et al, 1993; Albrecht, 1994). Most authors agree that HRQL is a multi-
dimensional concept, with patient-reported symptoms of physical and mental health
major components (Fitzpatrick, 1993a; Ward, 1998; Ware, 1998). Questionnaires
which attempt to place the patient at the centre of the evaluative process have been
developed for a wide range of health problems and have invariably been referred to as
measures of quality of life or HRQL, often without further definition of the concept
addressed by the instrument. The evaluation of quality of life should, in theory,
consider a very broad concept of life that does not focus simply on the impact of ill-
health (Wolfe, 1995). The focus of HRQL evaluation is towards aspects of life that
might in principle be influenced by health and health care (Patrick and Erickson 1993;
Ware, 1997; Jenkinson et al, 1998a). However, despite the apparent congruency
between the concepts of impairment, disability, handicap and HRQL this relationship
is not hierarchical and evaluation should consider all elements to provide a complete

representation of disease impact (Carr and Thompson, 1994; Carr, 1996).

The goals of management of chronic and often incurable conditions focus on
symptom amelioration, the restoration and preservation of function and well-being
and enhancement of a patients HRQL (Barlow and Barefoot, 1996). Multi-
disciplinary health care teams are generally involved in the management process with
patients playing a central role. Traditional biomedical assessments provide an
incomplete picture of the wide impact of various therapeutic interventions on health
(Streiner and Norman, 1995). Therefore, methods of evaluation that provide
appropriate feedback on the relative success of interventions associated with the goals
of management are required. Asking patients their own views about ill-health and
health care retains their position in the multi-disciplinary team throughout the cyclical
process of treatment planning, implementation and evaluation whilst providing a
broad representation of health. Where relative and informative evidence is gained
from evaluation this may influence the effectiveness and quality of care and empower
patients to undertake or maintain an active role in management. Health care reforms
have focussed attention towards the evaluation of medical outcomes, especially
towards those reflecting consumer or patient subjective perceptions and preferences

(Albrecht, 1994; Ware, 1998). Evidence based practice with a foundation based on a
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combination of traditional objective measurement and patient-based measures of
outcome may be more informed and responsive to the challenges and demands of ill-

health for which health care aims to provide.

1.2.1 Taxonomy of measures of health-related quality of life
Two broad approaches to measuring patient perceptions of HRQL can be described:
generic instruments that provide a broad summary of HRQL, and specific instruments

that focus on 1ssues of relevance to a specific disease or patient group. Generic

instruments are not age, disease or treatment specific and contain multiple HRQL
concepts of relevance to patients and the general population, supporting application in
both populations (Guyatt et al, 1989a; Ware, 1997). Population-based normal values

can be calculated, which supports data interpretation from disease-specific groups
(Ware, 1997).

Two classes of generic instrument can be described: health profiles and utility
measures. Scores on difierent domains of HRQL covered by a single health profile
are presented separately to support data interpretation, therefore reflecting a clinical
perspective (McDowell and Newell, 1996). Sometimes a single or summary score
may be generated, but proponents argue that measurement is most meaningful within
separate domains. The Short Form 36-item Health Survey Questionnaire (SF-36) is a
widely used example of a generic health profile (Ware, 1997). The items cover eight
domains of HRQL including physical and social functioning and mental health.
Responses to each item are summed (0-100), where 0 is the worst possible HRQL,
and 100 the best. Mental and physical component summary scales may also be

generated. Population norms have been calculated in several countries (Ware, 1997).

The values and preferences for outcome generated by the patient (direct weighting) or
the general population (indirect weighting) provide external weightings for utility
measurement (Garratt et al, 2000). Although utility measures can cover several
domains of HRQL, the weighting generates a single index that relates HRQL to death
(0) or perfect health (1)(Guyatt et al, 1993). The EuroQol (EQ-5D)(EuroQol Group,
1990) is an example of a utility measure that incorporates indirect valuations of health
states (Kind et al, 1998). A benefit of utility measures is the recommendation for use
In cost-utility economic analysis, but a disadvantage is that the single score limits data

Interpretation (Guyatt et al, 1993).



Specific instruments may be specific to a particular disease (e.g. AS), to a patient
population (e.g. child health), to a specific problem (e.g. pain, limited range of
movement), or to a described function (e.g. functional ability) (Guyatt et al, 1993).
For example, the Revised Leeds Disability Index (RLDQ) is an AS-specific measure
of functional disability (Abbott et al, 1994). Responses to each item are summed (0-
48), where 0 is the best possible functional ability.

The broad content of generic instruments supports 1dentification of co-morbid features
and treatment side-effects that may not be captured by specific instruments, but this
may reduce instrument responsiveness to small and important disease-specific
changes. Disease-specific instruments may have greater clinical appeal due to the
specificity of content, and an associated increased responsiveness to specific change
in condition (Guyatt et al, 1993; Garratt, 1997). Their combined use is therefore
recommended in the evaluation of health outcome (Guyatt et al, 1993; McDowell and
Newell, 1996).

1.2.2 Application of measures of health outcome

To be suitable for use in an evaluative role, instruments should be acceptable and
feasible for the required application, and possess certain measurement properties:
reliability, validity and responsiveness to change (Fitzpatrick et al, 1998a). These

properties are addressed in detail in the ensuing chapters.

Patient-based measures of health outcome are intended to provide supplementary
information to traditional biomedical assessments and several forum for their
application have been described, including clinical research, routine clinical practice
and health policy (Guyatt et al, 1993; Ware, 1997). By far the greatest evidence 1s
available to support application in clinical research, where the results may, for
example, support evaluation of comparative management strategies in a controlled
trial. A measure of patient perceived physical fitness (Astrand Fitness Index)(Astrand
and Rodahl, 1977) and the Health Assessment Questionnaire for the
Spondyloarthropathies (HAQ-S)(Daltroy et al, 1990), a disease-specific measure of
functional ability, suggested improved levels of physical fitness and function in AS

patients randomly assigned to receive supervised group exercise therapy over a nine-



month period, versus those pursuing a home exercise programme only (Hidding et al,
1994a).

Potential benefits from the application of patient-based instruments in clinical practice
include: improved patient-clinician communication (Jenkinson et al, 1996), the
identification of functional and psychosocial problems that may have previously been
missed (Greenhalgh and Meadows, 1999), and regular standardised patient
monitoring where the information may assist in clinical decision making at the
individual patient level (Ware, 1997). However, evidence suggests that there has
been a limited adoption of these instruments in routine practice (Bellamy et al, 1998,
1999; Greenhalgh and Meadows, 1999). Attitudinal, practical and methodological
barriers have been cited as reasons for their limited uptake (Bellamy et al, 1999). A
review of the effectiveness of including patient-based instruments in routine clinical
practice reported that there was limited evidence to support the proposed benefits
(Greenhalgh and Meadows, 1999). In addition, there was little evidence to indicate

that their use substantially influenced patient management or improved outcome.

At a managenal and policy level, measures of HRQL support the comparison of costs
and benefits of competing health care programmes, where managers will seek to
provide the best health care for the best price (Ware, 1997). Rationing of health care
is the inevitable consequence of limited resources, and the use of reliable, valid and
responsive measures of HRQL may provide beneficial information to support the
distribution of resources for health care (Ware, 1997; Garratt, 1997). Guyatt et al
(1993) suggest that genenc instruments are of greatest interest to the policy maker or
manager because they consider consumer needs and preferences, whilst facilitating
comparison of HRQL and economic evaluation across populations and conditions.
Alternatively, disease-specific measures of HRQL, due to the significance of item
content, are of greatest relevance to patients and health professionals. However, the
limitations of data from patient-based instruments and its interpretation when
supporting important clinical decisions at both individual and policy level should be
recognised (Bindman et al, 1990; Jenkinson, 1995).

1.3  Ankylosing Spondylitis
The focus of the empirical work that follows in subsequent chapters is the evaluation

of approaches to measuring health outcome in Ankylosing Spondylitis (AS).
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AS is a chronic systemic, often progressive, inflammatory disorder, primarily
affecting the sacro-iliac joints of the pelvis, the axial skeleton and the thoracic cage
(Russell, 1998). Peripheral joints, entheses, and extra-articular sites may also be
affected (Dawes et al, 1988). The subsequent impact of AS on a patient's health-
related quality of life encompasses broad multi-dimensional issues including social
interactions, role and physical functioning, psychological well-being, impact of

treatment, and the actual disease symptoms.

1.3.1 Epidemiology and aetiology

The true prevalence of AS 1s unknown but in virtually any racial group it is reported
to reflect the prevalence of a genetic marker, the Human Leucocyte Antigen (HLA)
B27 (Rigby, 1991; van der Linden and van der Heijde, 1995). However, HLA B27
lacks specificity for AS, and where 1n the healthy caucasian population HLA B27 may
have a prevalence of between 7-12%, the prevalence of AS has been estimated as
between 0.1-0.4% (Rigby, 1991; Johnsen et al, 1992), and as high as 1-2% of the
caucasian population in certain circumstances (Pal, 1987; Johnsen et al, 1992). In
caucasian patients with AS, 90-95% are HLA B27 positive (Albert and Scholz, 1987;
van der Linden and van der Heijde, 1995). These results suggest that there may be
60-70,000 clinically diagnosed cases of AS in the United Kingdom (UK)(Barlow et
al, 1993a). However, where results are based on hospital records, and possibly biased
towards the more severe cases, the true prevalence of AS may be underestimated. It
is suggested that 750,000 individuals may have AS, if sub-clinical or very mild forms

of the disease are taken into account (Barlow et al, 1993a).

The actiology of AS is unknown. It 1s hypothesised that environmental factors, for
example infection, may act as a trigger in genetically predisposed individuals (Calin,
1985; Carbone et al, 1992). The role of genetics in causation is strengthened by the
accumulated evidence of a familial link, and the inhenited susceptibility marked by
HLA B27 (Carbone et al, 1992; van der Linden and van der Heijde, 1996). However,
the relative importance of these factors, and the mechanism by which AS and HLA

B27 are related is unknown and remains under investigation.

AS was traditionally described as a disease of young men. However, recognition of

the disease in females has improved and male to female ratios of between 2-5:1 have
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been variously reported (Calin, 1985; Gran and Husby, 1998). The peak incidence of
disease onset 1s between 25-34 years of age, and onset after 55 years of age 1s unusual
(Carbone et al, 1992). However, evidence suggests that the disease does not burn
out’, and most patients remain symptomatic throughout most of their life, with pain a
dominant feature (Thompson and Chalmers, 1993). Although AS is considered
generally not to be life threatening, there are few studies of AS mortality, and no
studies prior to the treatment of AS with radiotherapy in the 1940's and 1950's
(Symmons, 1996). Patients with most severe disease often received radiotherapy
during this period, and excess mortality related to leukaemia and malignancy has been
reported (Ramos-Remus and Russell, 1992; Symmons, 1996), thereby confounding
subsequent studies of mortality. However, deaths attributable to AS generally occur
in patients with longer-standing disease, of more than 20 years duration, and a
population based study reported an 88% relative survival rate when compared to a sex
and age matched group (Carbone et al, 1992). Cardiovascular abnormalities or
'violent death' are often the cause of death (Symmons, 1996). For example, fracture
of the immobile and osteoporotic vertebrae following a fall or even minor trauma.
However, outcome is notortously difficult to predict and disease progress varies

widely between patients (Calin, 1985; Goodacre et al, 1991).

1.3.2 Pathophysiology
The primary pathological site of AS is the enthesis (Calin, 1985). That is, the

insertion of ligament, tendon or joint capsule into bone. Entheses are found in
synovial and cartilagenous joints and at extra-articular sites. For example, the
insertion of intercostal ligaments at the sternocostal margins. Although not specific to
AS, the ensuing enthesopathy is a hallmark of the disease (Haslock, 1993; van der
Linden and van der Heijde, 1996). The major feature of the pathological process
involves inflammation which affects the synovium, articular capsules,
fibrocartilagenous joints and entheses (Freemont, 1987). Inflammation is followed by
a healing process typified by calctfication and bony ankylosis (Haslock, 1993). At the
discovertebral junction calcification leads to the development of slender outgrowths
from the vertebral margin, referred to as syndesmophytes or enthesophytes (Dziedzic,
1998; Haslock, 1993). With continuing inflammation and repair these may grow and
eventually bridge the gap between vertebra, resulting in the bony ankylosis

characteristic of AS. Fusion of syndesmophytes, and capsular and ligamentous



ossification leads to the characteristic, progressive spinal rigidity, and the 'bamboo

spine’ of advanced disease.

Spinal involvement varies between patients, as does the speed of disease progression.
In some patients the disease may be relatively benign with pathology limited to the
pelvis (Carette et al, 1983). Alternatively, the disease may follow a rapidly
progressive course with involvement of the whole spine, thoracic cage, peripheral
joints and extra-articular features (Calin, 1985). Reduced joint mobility, particularly
limited spinal mobility and chest expansion, feature strongly in the diagnostic criteria
for AS (Modified New York Critenia - van der Linden et al, 1984), and have
influenced assessment in AS for many years. However, diagnosis of AS is difficult
and consideration of all presenting features is important in clinical practice (Dziedzic,
1998). A delay in diagnosis of up to six years in men, and nine years in females has
been reported (Calin et al, 1988), but this has reduced with improved recognition of
the female presentation of the disease (Dalyan et al, 1999).

Multiple entheses may be involved in the disease process, but the tarsal region,
including the insertion of the Achilles tendon and the plantar fascia, has been reported
to account for between 26.7-43.5% of all enthesitis in adult onset AS (Burgos-Vargas,
1990). Patients may experience pain following palpation at the site of entheses
actively involved in the disease process, and two clinical measures have been
developed in an attempt to quantify enthesitis as a reflection of disease activity
(Dawes et al, 1987; Mander et al, 1987). Peripheral joint involvement has been
reported in between 20-30% of adults with AS, primarily involving the gleno-humeral
or hip joints (Dalyan et al, 1999). The incidence of peripheral joint involvement in
patients with disease onset before 20 years of age is almost double that seen in
patients with a disease onset after this age (40% versus 22%), and involvement of the
hip is reported to be most likely 1n the first ten years of symptoms (Carrette et al,
1983). Extra-articular features have been reported in 5-25% of patients and include

uveitis, cardiovascular and gastrointestinal complications, respiratory embarrassment,
and renal disease (Dziedzic, 1998).

1.3.3 Impact of AS on health-related quality of life
The following domains will be adopted to summarise evidence relating to the disease

impact on a patients HRQL:



e symptoms

e physical function
o role function

e social interaction

e emotional well-being

Symptoms

Symptoms have been defined as a patient's subjective perception of an abnormal
physical, emotional or cognitive state (Anderson and Burckhardt, 1999). Pain and
stiffness are the most frequently mentioned symptoms of patients with AS (Dziedzic,

1998), closely followed by reports of fatigue and sleep disturbance (Ward, 1998).

The cause of pain in AS is multi-faceted and may be contributed to by the
pathophysiological disease-process, the biomechanical impact, AS-related systemic
illness, and depression. An early study of AS reported that pain and/or stiffness in the
lumbar spine or buttocks were the presenting symptoms in 73.4% of patients, whereas
24% indicated that the initial symptoms involved peripheral joints (Dudley Hart,
1955). Evidence suggests that pain fluctuates throughout the course of the disease
(Thompson and Chalmers, 1993; Ward, 1998). A longitudinal cohort evaluation of
151 male Army veterans with AS reported the most severe pain experience in the first
10 years after diagnosis (Carrette et al, 1983). At re-examination (average disease
duration 38 years) 68% reported pain as a predominant feature of the disease, and in
30% of these it was considered moderate or severe. 30% of patients reported no pain
at re-examination (Carette et al, 1983). However, these results may be influenced by

the dominance of male patients, and the loss to follow-up (n=51). A hospital based

postal survey of 1492 AS patients reported pain and disease activity to be equivalently

high in patients with a disease duration of less than 10 years or of more than 30 years,

when assessed by an AS-specific instrument (Bath Disease Activity Index)(Kennedy
et al, 1993).

Stiffness is an important clinical feature in AS and 1s included in the diagnostic
criteria. Worse on awakening (Jamieson et al, 1995), or after prolonged periods of
immobility, it often lasts for more than two hours (Garrett et al, 1994) but generally

eases with movement. Stiffness is a complex symptom and although differentiation
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from limited mobility or pain is difficult, patients are often able to distinguish
between symptoms (Dziedzic, 1998). Although a strong association between stiffness
severity and duration has been reported (Garrett et al, 1994), the assessment of
severity 1s more informative than duration in inflammatory conditions (Hazes et al,
1993). A high correlation between stiffness and pain (Garrett et al, 1994) and

stiffness and change in global health following group exercise therapy has been
reported (Hidding and van der Linden, 1995).

Fatigue has been recognised as an important complaint by up to 65% of patients with
AS (Garrett et al, 1994; Ward, 1998), and up to 11% of patients report major
difficulties with sleep or rest (Bakker et al, 1995; Jamieson et al, 1995). Fatigue has
been reported to correlate highly with increased pain, stiffness and functional
disability (Jones et al, 1996b), and discomfort in bed, a frequent complaint of patients
with AS, often leads to disturbed sleep which may result in complaints of tiredness
and fatigue. This pattern may also be associated with adverse mental health (Walker
et al, 1993). Effective analgesic control may facilitate improved sleep, but evidence

suggests that better sleep 1s associated with increased stiffness on awakening

(Jamieson et al, 1995).

There is no gold standard measure of symptomology or disease activity in AS, and the
unique disease profile seen in many patients may complicate assessment (Goodacre et
al, 1991; Dalyan et al, 1999). Therefore, a combination of measurements including
pain, stiffness, articular and enthesitis indices, laboratory-based assessment, analgesic
consumption and the presence of extra-articular features are traditionally adopted
parameters. Patient reported change 1n pain and stiffness have been recorded in
routine practice and clinical research for many years. Often measurement involves
the representation of severity on single item visual analogue (VAS) or likert-type
scales and the multi-dimensional nature of pain or stiffness 1s infrequently addressed
(Dziedzic, 1998). Fatigue and sleep disturbance are less frequently recorded.
However, recent developments in patient-based evaluation have produced the Bath
AS Disease Activity Index (BASDAI), an AS-specific measure of disease activity
containing items addressing pain, stiffness and fatigue (Garrett et al, 1994), and the
Body Chart, a global representation of bodily pain in AS (Dziedzic, 1997). These

instruments are considered further in Chapters 2 and 4 respectively.
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Physical function

Functional disability 1s one of the most important complaints in AS following pain
and stiffness (Dougadas et al, 1988), and refers to limitation in activities of daily
living, mobility and self-care. The impact of pain, stiffness and altered biomechanics
on axial and peripheral joints, and the limited mobility of advancing AS, may limit
physical functioning with a resulting loss of independence in certain activities.
However, many patients may underestimate and under-report functional difficulties
(Hidding et al, 1992). This may reflect patients adjusting to functional difficulties
over the years of often relentless disease progression, and thus failing to report
difficulties. Patients may adopt unusual movements or gadgets to assist in the
performance of activities (Abbott et al, 1994), and no longer consider the activity
impossible or difficult to perform. Alternatively, patients may learn to accept the
reality of the disease, and adjust their functional expectation accordingly. A survey of
129 AS out-patients reported physical difficulties with routine daily activities as a
consequence of AS (53%), the majority indicating greater problems with general
mobility (47%), as opposed to self-care (6%)(Bakker et al, 1995). A further survey of
members of an American AS self-help group rated difficulty with physical
functioning highly, and four areas were described (Nemes, 1991): firstly, limited neck
mobility restricting activities such as sleeping prone, driving, reaching and hugging.
Secondly, sexual function was affected. This may relate to the pain and/or stiffness
and immobility associated with AS. Alternatively, a spouse or partner may avoid
sexual contact for fear of causing pain. Pain associated with rest was a third factor,
and was closely associated with sleep disturbance, tiredness or fatigue. Finally, axial
dysfunction and difficulty with activities requiring degrees of spinal mobility was
reported. For example, bending to put on socks, or getting into/out of the bath.
Following a review of available evidence, Ward (1998) suggests that sexual
functioning may be a 'substantial problem’ for patients, especially females, with more
than 30% of patients experiencing moderate or severe pain. In a subsequent study,
mild sexual difficulties were reported in 25% of patients (n= 44 out-patients), leading
the investigators to include items relating to sexual function in a modified AS-specific
disability index (Dalyan et al, 1999).

Several risk factors for increased functional disability have been described, and
include younger age at onset, neck, hip and/or gleno-humeral joint involvement,

increased disease activity and depression (Ward, 1998). A survey of relatively young
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AS patients (mean age 36 years), with severe disease (n= 17) (Brown et al, 1987)
rated their top four most important problems as stiffness (82%), inability to do
everyday tasks (82%), sexual problems (71%) and pain (65%). 50% of these patients
had undergone hip replacement surgery, and 35% were unable to work due to the
extensive AS-associated deformities and related fatigue and demotivation. However,
accumulated evidence suggests that most patients remain functionally independent,

despite often chronic discomfort (Calin, 1985; Dalyan et al, 1999).

There is no gold standard for the evaluation of functional disability in AS, and many
investigators adopt patient-based questionnaires originally developed for patients with
Rheumatoid Arthritis (RA). For example, the Health Assessment Questionnaire
(HAQ) (Fries, 1980). However, these instruments focus on peripheral joint
impairment and difficulty with prehensile activities. Therefore, item content has little
relevance to patients with a predominantly axial disease. The functional assessment
of AS has lagged behind that of other theumatic diseases, such as RA, but with the
increasing realisation that rheumatic disease has an important impact on both
functional and psychosocial issues, instruments to evaluate these domains have been

developed, and are evaluated in Chapter 2.

The axial and thoracic dysfunction of AS is a dominant feature of the disease.
Although reflecting a very limited aspect of disease impact, measurement of the
limitation in spinal mobility and chest expansion have dominated the evaluation of
outcome in AS for many years. Proponents suggest that rigorous and regular
anthropometric assessment 1s essential to describe the clinical outcome 1n AS and to
support clinical decision making (Lubrano and Helliwell, 1999). Serial measurement
may also provide an insight into the natural history of disease progression reflecting
either structural, irreversible change in axial status (Kennedy et al, 1995) or reversible
change in mobility (Roberts et al, 1988), and identify sub-groups of patients in
relation to disease severity (Dawes, 1999; van der Heijde and Spoorenberg, 1999).

Numerous anthropometric measurement technmques can be described, and are

evaluated in Chapter 2.

Role function
Role performance describes the ability of a patient to continue with daily life-style

obligations, such as employment and household chores (Jenkinson et al, 1998a). The
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carly onset of AS, striking at the prime of life, suggests that the impact on paid
employment could be considerable. Up to one third of patients experience at least one
prolonged period of sick leave from work (Worsdworth and Mowat, 1986), this rate
increasing for patients involved in manually demanding jobs (Guillemin et al, 1990).
Many patients report changes in employment to less physically demanding roles, but
accumulated evidence suggests that 60-85% of patients with a disease duration of 14

years or more remain in paid employment (Ward, 1998; Dalyan et al, 1999).

Social interaction

There has been little specific research on the impact of AS on social function and
interaction (Ward, 1998). When the impact of AS on daily routine problems was
considered (n= 129), few reported difficulties with social function (Bakker et al,
1995): 6% indicated that leisure activities were limited, 3% were limited in role
activities, 2% with communication, and only 1% reported difficulties with social
interaction. However, 41% of patients with severe disease (mean age 36 years; n= 17)
described depression, loneliness and boredom as important features (Brown et al,

1987). Dalyan et al (1999) indicated that few patients reported marital strain, or

marriage avoidance due to AS.

Emotional well-being

A patient with AS may experience involvement of the ‘whole system’ in the disease
process and attention to the locomotor system alone may detract from possible extra-
articular manifestations and symptoms (Dziedzic, 1998; Reynolds et al, 1999).
Almost 25% of patients reported emotional well-being as an important area of routine
daily life affected by AS (n= 129)(Bakker et al, 1995). 20% of patients related this
impact to their emotional health, and a further 4% demonstrated concern over their
physical appearance. One third of patients with AS, and a significantly higher
proportion of females than males, may experience clinical depression (Barlow et al
1993b). A strong association with pain, particularly in females, and a weaker
association with functional disability, was indicated. A strong association between
depression and poor physical function, social inadequacy and low self-esteem has also
been reported (Barlow et al, 1992; Hidding et al, 1994b; Ward, 1998). The AS
pathological process leading to the adoption of an altered posture, may have a multi-
faceted impact on the well-being of a patient, being associated with pain and reduced

function, thereby strengthening the possible association with depression. It has been
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suggested that the ranty of psychological problems in patients with AS 1s associated
with the ability of the patient to accommodate to the gradual physical and
psychological demands of the disease (Dalyan et al, 1999). Alternatively, this may
reflect the infrequency with which psychosocial aspects of AS have been addressed in
research and routine practice. Patients with detected depressive problems may have a
better outcome than patients where symptoms are not identified, and evaluation of this

important symptom in AS is recommended (Barlow and Barefoot, 1996).

1.3.4 Management

AS is incurable, progressive and unpredictable 1n its progress. Therefore, long-term
management centering around the control of pain and improvement of function is
indicated, with the responsibility for daily management lying primarily with the
individual patient (Barlow and Barefoot, 1996). This is a significant undertaking and
requires notable physical and psychological adjustment (Barlow et al, 1993a).

There are two main facets to management in AS: drug therapy and physiotherapy.
Drug therapy may involve three categories of therapy: 1) disease-controlling anti-
rheumatic therapy (DC-ART), such as sulphasalazine, which influence the disease
process; 2) symptom-modifying anti-theumatic drugs (SMARD), such as non-
steroidal anti-inflammatory drugs (NSAID), which suppress inflammation without
influencing the disease process; and finally, 3) analgesics and muscle relaxants for
pain relief. Drug management 1s decided on an individual basis, and many patients
chose not to take medication due to the potential side effects. However, the benefits
of pain-free movement and reduced stiffness, with the ensuing ability to continue with

normal activities of daily life afforded by selective medication may outweigh any

possible side effects (Dziedzic, 1993).

Physiotherapy, including daily exercise therapy and education 1s recognised as an
essential part of any management programme in AS (Viitenan and Suni, 1995). The
classical image of a patient with advanced AS, is that of a 'question-mark’ posture
(Hyde, 1980). That is, flattening of the lumbar spine with associated hip flexion,
increased thoracic kyphosis, and protraction of the upper cervical spine to facilitate a
forward looking gaze. It is suggested that the change of posture is initially adopted as
a pain relieving response to inflammation of the spinal zygoapophyseal joints

(Dziedzic, 1998), but subsequent ankylosis and soft tissue shortening may result in a
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fixed posture, with its resulting adverse impact on functional ability and emotional
well-being. Management aims to maintain or improve mobility, posture and general
fitness, and thus enhance the quality and expectations of a young life. Education
plays an important role in this process and patients should be empowered to
incorporate such a routine into their everyday life. Although physical exercise has
been demonstrated to improve functional outcome, patient education may have a
greater impact on psychological well-being, for example, feelings of depression and
patient self-efficacy with disease management requirements (Barlow and Barefoot,

1996). However, these issues are rarely evaluated in AS.

Various surgical procedures may be indicated in patents with severe AS, and range
from total hip joint replacement to spinal wedge osteotomies or stabilisation to reduce

pain and improve posture and functional outcome (Dziedzic, 1998).

1.4  Measurement of outcome in AS

Mortality is not such an important outcome measure in a chronic, incurable disease
such as AS, where accumulated evidence suggests that life expectancy is not
significantly reduced, but the impact of disease on HRQL is great. Patients and health
professionals require more relevant information about the impact of disease and
disease management than is provided by the traditional biomedical assessments
frequently encountered in AS. However, little attention has been paid to the
evaluation of HRQL in AS. A review of outcome measures applied in published
studies of AS showed that physician assessed measures of impairment or disability
prevailed in 79% of studies, the majority recording spinal mobility, pain at sites of
entheses or joints, and laboratory based assessment (Bakker et al, 1993b). Some
studies included a physician generated global assessment of patient health on a single
visual analogue scale (VAS). 67% of studies included patient-based evaluation, but in

65% of cases this included only the assessment of pain or stiffness on single item

VAS or Likert-type scales.

Measures of health outcome which adequately fulfil the measurement and practical
properties deemed necessary for evaluative purposes (Kirshner and Guyatt, 1985;
Fitzpatrick et al, 1998a) provide the evidence upon which evidence-based clinical

decision-making in routine practice, research, medical audit and health policy 1s based

(Ruta et al, 1998b; Bowker, 1998). However, despite the wide acceptance of many
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anthropometric measures, and to a lesser extent patient-based instruments, in routine
practice and research, few measures of outcome have adequate evidence of their
measurement properties, acceptability or feasibility to support their adoption in the
evaluation of AS (Laurent et al, 1991; Bellamy et al, 1991a). There is no
standardisation of measurement practice in AS, a feature common with many other
chronic disorders, and it remains unclear how patient-based and anthropometric
measures relate to each other and how best to incorporate these instruments in
evaluation. These are important and unresolved issues. There has been no systematic
review of the wide range of available instruments in AS or an explicit appraisal of
instrument development and application to describe the best available instruments.
Also, no empirical evaluation of the comparative role of the many available patient-

L 4

based and anthropometric measures has been described.

Awareness of the need to standardise and reduce the number of instruments frequently
applied in the evaluation of AS has resulted in the recent recommendations by the
Assessment in Ankylosing Spondylitis group (ASAS) (van der Heijde et al, 1997,
1999a b,c)(table 2.65). Recommendations were based on expert opinion and followed
the identification of several domains considered important in AS evaluation and the
subsequent fulfillment of these domatins by AS-specific measures of outcome.

Recommendations are heavily biased towards the measurement of impairment and are
considered further in Chapter 2.

1.5 The current research

The apparent knowledge gap in how best to evaluate outcome in AS provides a strong
case for further methodological research, and is addressed in the current research.

The following chapters describe three stages in this process.

Firstly, the entire range of patient-based and anthropometric measures of outcome
applied in published studies of AS were identified and assessed as a reflection of
current evaluative practice. Evidence for the acceptability, feasibility and
measurement properties was systematically reviewed and appraised to produce the
first explicit evaluation of all instruments. Any gaps in evaluation were 1dentified.
Historically the selection of instruments for inclusion in research or routine practice
has been based upon 'usual’ practice, historical precedence (Jenkinson et al, 1994a), or

on expert opinion (van der Heijde et al, 1997), and consequently has resulted in a lack
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of standardisation. This review has described the first evidence-based selection of
patient-based and anthropometric measures of health outcome to reflect the ditterent
domains of HRQL considered important in the evaluation of AS. Secondly, the first
individualised measure of AS-related quality of life, the Patient Generated Index for
AS (PGI-AS) was developed and tested for the first time.

Thirdly, the study describes the first empirical comparison of the selected instruments,
the PGI-AS and two generic measures of HRQL in a large population of AS patients.
The study describes one of the largest clinic-based and multi-centre postal surveys of
outcome measures in AS in the United Kingdon (UK). The detailed assessment of
data quality, scaling assumptions and measurement properties for such a broad
selection of measures of outcome has not previously been undertaken in AS. The
concurrent evaluation supports instrument comparison and final recommendations are
based on accumulated evidence of instrument acceptability, feasibility and

measurement properties (McHorney and Tarlov, 1995).

The first standardised and evidence-based package of patient-based and
anthropometric measures of outcome for application in AS clinical practice and
research that fulfills the domains considered important in the evaluation of AS will be
described. The study will also support the reduction in multiple measures of
impairment and disability traditionally adopted in AS evaluation, and provide
guidance for the role of disease-specific and generic measures of HRQL in AS
alongside the more traditional measures of impairment. The role of individualised

patient assessment of disease-related quality of life in AS will be introduced to the

evaluation of AS for the first time.

18



Chapter2  Systematic review of patient-based and anthropometric measures
of outcome in AS

2.1  Introduction

This chapter presents a systematic review of patient-based and anthropometric
measures of outcome applied in published studies of AS between 1990 and May 2000.
The status of outcome measurement in AS is described in section 2.2 and the role of
systematic reviews 1s discussed in section 2.3. The methods for performing a
systematic review and explicit evaluation of outcome measures are described in
section 2.4. The results of the literature review, identification of articles and measures
of outcome are described in section 2.5. Section 2.6 describes the data evaluation and

selection of instruments. The chapter closes with a discussion.

2.2  AS and measures of outcome

There is no current consensus on the best approach to take in the evaluation of a
disease with such a wide clinical spectrum as AS (van der Heijde et al, 1997).
Diverse issues from observable clinical manifestations to the impact on HRQL may
be considered, and a multitude of instruments are often applied in published studies
and in clinical practice (Laurent et al, 1991; Jenkinson et al, 1994a). However, AS
evaluation has largely focussed on clinical measures of impairment, disease process
and the presence of subjective symptoms of disease activity such as pain and stifiness
(Laurent et al, 1991; Bakker et al, 1993b). A recent survey of routine practice
revealed that two anthropometric measures from the AS diagnostic criteria (lumbar
anterior flexion and chest expansion) were usually or always included 1n AS
longitudinal evaluation by more than 70% of clinicians, but less than 50% included
patient-based instruments (Bellamy et al, 1998; 1999). A lack of familianty with
patient-based instruments, logistic restraints and a lack of emphasis on formalised

measurement of outcome were offered as suggestions for the described measurement
practice (Bellamy et al, 1998;1999).

There is a need for the standardisation of approaches used in the evaluation of AS to
foster comparison of results across studies and to reduce the unnecessary burden to
both patient and clinician of completing a large number of potentially inappropnate
instruments. The result will be a package of outcome measures that are of relevance
to both patient and clinician. In recognition of the difficulties in selecting appropriate

evaluative instruments the Assessment in Ankylosing Spondylitis (ASAS) group was

19



formed 1n 1995 as a sub-committee to the larger Outcome Measurement in
Rheumatology (OMERACT) initiative (van der Heijde et al, 1997; 1999a,b,c). ASAS
1s an 'invited' international working group consisting of clinical experts in AS, clinical

epidemiologists, patient representatives and delegates from the pharmaceutical

industry.

The ASAS group first described three different settings in which therapy could occur:
firstly, disease-controlling anti-theumatic therapy (DC-ART); secondly, symptom
modifying anti-rheumatic drugs (SMARD) and physical therapy; thirdly, clinical
record keeping and clinical practice (van der Heijde et al, 1997). Following a
Medline (index medicus on-line: 1986-1995) database search, further supported by a
hand-search of the bibliographies of selected articles, 110 instruments applied in AS
during this pertod were i1dentified. This total included both single component

measures and composite indices (van der Heijde et al, 1997).

Members chose those instruments they felt should be included in a core set for each
setting, spending points to indicate the relative importance of each instrument.
Instruments were subsequently ranked and the domains described to produce a core

set of domains for each setting (table 2.1).

DC-ART SMARD / Physical therapy Chnical record kecping
Common W
Physical function
Pamn
Spinal mobility
Spinal stiffness
Patient global assessment

Peripheral joints / entheses Peripheral joints / entheses
Acute phase reactants Acute phase reactants
Spine radiograph
Hip radiographs
Fatigue
Table 2.1 Preliminary core sets of domains for the evaluation of patients with AS

identified by the ASAS working group (van der Heijde et al, 1997).
Domains in italic print are not definitely included, but are on the ASAS research agenda.

OMERACT and ASAS have proposed a filter to support instrument selection that

relies upon evidence of truth, discrimination and feasibility (Bellamy, 1999). Truth
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considers validity and discrimination the reliability and responsiveness of an
instrument as a collective attribute. Feasibility addresses instrument brevity,
simplicity and scoring when applied in routine practice or research. Subsequent to
domain identification instrument selection was initially based upon evidence of
feasibility and relevance, as determined by expert opinion and group consensus only
(van der Heijde and van der Linden, 1998; van der Heijde et al, 1999a,b,c). This
process did not appraise evidence to support instrument development or measurement

properties. ASAS acknowledges that further appraisal of instrument measurement
properties is required and indicate that any necessary amendments to

recommendations following this process will be made (van der Heijde et al,
1999a,b,c).

The ASAS instrument selection fulfilling the core set of proposed domains was
published subsequent to the initial systematic review described in section 2.4. The

selection will be discussed in relation to the instruments selected as a result of the

systematic review in section 2.7.

2.3  Systematic reviews of scientific evidence

A systematic review has been defined as:

'the process of systematically locating, appraising and synthesising evidence from

scientific studies in order to obtain a reliable overview.'

(Centre for Reviews and Dissemination (CRD) Report 4,1996)

Available literature on the methodology for performing systematic reviews
concentrates predominantly on the critical appraisal of randomised controlled trials
(RCTs)(CRD Report 4, 1996). This study differs from standard reviews because the
majority of the studies included in the evaluation are not RCTs, and the main focus of

the study is to determine the quality of patient-based and anthropometric measures of

outcome.

Several structured surveys and more practical approaches to evaluating the
developmental and measurement properties of patient-based measures of outcome to
support making recommendations for the adoption of certain instruments have been

described. For example, Beurskens et al (1995) cnitically appraised the evidence in
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support of four widely used functional measures of low back pain, and McDowell and
Newell (1996) and Bowling (1996) have produced texts which describe and appraise
various outcome measures and rating scales. Also, standards for instrument
development, testing and appraisal have been described by several authors (Streiner
and Norman, 1995; McDowell and Jenkinson, 1996; Fitzpatrick et al, 1998a).

The review of outcome measures described by ASAS, although extensive, was not
systematic. The review design and inclusion criteria by which instruments were
1dentified were not defined, the search was not exhaustive and article retrieval not
systematic. Assessment and instrument selection was dictated by expert opinion and
group consensus and not by an explicit appraisal of available evidence. Also,
although experts offer extensive knowledge in relation to AS, 'content experts' may

lack the objectivity desirable in critical appraisal (Oxman, 1995).

The first article to describe a systematic literature review of two specific patient-based
outcome measures was published subsequent to the initial review (section 2.4) (Ruof
and Stucki, 1999a). The investigators compared the properties and performance of
the Dougadas Functional Index (DFI)(Dougadas et al, 1988) and the Bath Ankylosing
Spondylitis Functional Index (BASFI)(Calin et al, 1994). Article retrieval followed a
database search of Medline (index medicus online), scanning reference lists and
contact with the instrument developers. Evidence was appraised in accordance with
the OMERACT filter (Boers et al, 1999) modified to consider instrument
development. Contact with the instrument developers was made to improve
identification of all relevant published data. However, permission to use either
instrument is not required and contact with the developers assumes an awareness of
all studies applying each instrument. A more exhaustive search of the major
electronic databases and hand-searching of relevant journals would improve the

systematic nature of the search and improve study replication (Jadad et al, 1998).

When designing a systematic review structured, thorough and replicable methods of
data collection are essential to ensure the 1dentification and retrieval of all, or nearly
all, relevant studies (Dickersin et al, 1995; Jadad et al, 1998). Data collection should

clarify methods adopted to 1dentify data, study inclusion criteria and a structured data

extraction to support analysts. The adoption of explicit methodology improves the
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validity of results, allows study replication and supports appreciation of why results

and conclustons of similar reviews may differ (Mulrow, 1995).

The review described in this chapter has adapted the guidelines for performing a
systematic review of RCTs proposed by the CRD in York (CRD Report 4, 1996) and
avaitlable evidence to support the requirements of evaluative instruments to develop a
systematic review and explicit evaluation outcome measures. Due to the large
number of outcome measures included in AS evaluation and the limited study
resources, the review has focussed on the identification of patient-based and

anthropometric measures of outcome and available publications to support the

development and testing of these instruments.

Patient-based measures reflect a relatively new approach to the evaluation of patient
outcome reflected by the growth in availability of instruments in rheumatology and
other specialities (McDowell and Newell, 1996; Bowling, 1996). Broadly defined,
patient-based measures of outcome record a patients perspective about various
domains of health, i1llness and the effects of health care (Fitzpatrick et al, 1998a;
Greenhalgh and Meadows, 1999).

Anthropometric measurement has clinical relevance to both AS research and clinical
practice (Lubrano et al, 1998). Despite a lack of standardisation and paucity of data
supporting the measurement properties (Laurent et al, 1991; Bakker et al, 1993b),
clinicians routinely include these measures in the longitudinal evaluation of patients
(Lubrano et al, 1998; Bellamy et al, 1998, 1999).

Although playing an important role in diagnosts and as a long-term end-point in
assessment, radiographic evaluation 1s not well established as an evaluative procedure
in AS (Dawes, 1999; van der Heijde and Spoorenberg, 1999) and has been excluded
from the review. Laboratory based measures are considered 'unhelpful' in the
evaluation of AS (Calin, 1995a) and evidence of a relationship between laboratory
based measures of disease activity and axial disease is weak (Ruof and Stucki, 1999b;

Dawes, 1999). These measures have also been excluded.

A 'tniple research question' (CRD Report 4, 1996), modified to suit to focus of the

review, was proposed:
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1) Instruments: What patient-based and anthropometric measures of
outcome are used in the evaluation of patients with the adult expression of
AS?

2) Measurement properties: What 1s the available published evidence
supporting the development, testing and application of these instruments?

3) Success of instrument: Do these instruments successfully fulfil the
necessary attributes required of an evaluative instrument to support

recommendation for use in clinical practice and research? (Fitzpatrick et
al, 1998a).

The primary aim of the review is two-fold: first, to provide the first comprehensive
report of the entire range of patient-based and anthropometric measures of outcome
applied in published studies of patients with AS between 1990 - 2000; and secondly,

to synthesise the evidence base in support of the development and subsequent testing

of identified instruments.

A secondary aim is to make recommendations in support of the first evidence-based
selection of instruments for use in research and clinical practice which fulfil the
domains considered important in the evaluation of AS. These instruments will be
adopted in a comparative study (Chapter 4) where measurement and practical

properties will be further evaluated before a final recommendation is made.

2.4 Methodology for a systematic review and evaluation of patient-based and

anthropometric measures of outcome in AS

A systematic review and evaluation of patient-based and anthropometric measures of

outcome requires selection critenia for the identification of articles and measures of
outcome. Search strategies for a systematic and exhaustive literature search are

described. Data extraction from selected articles and the explicit evaluation of
instruments then follows a systematic format. A grading scheme to provide a quality

assessment and quantiative summary of the evidence for instrument measurement

properties is also described.

The 1nitial literature search covered the years 1990 - April 1998. The start date of

1990 was chosen because very little work on patient-based measures of outcome had
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taken place in AS before this time. Although anthropometric measures had been in
use prior to 1990, the review was to be a reflection of current practice, therefore
representing those approaches accepted into routine practice or research. Little
evidence for the measurement properties of anthropometric measurement existed
before this time (Laurent et al, 1991; Bellamy et al, 1991a). The search was
subsequently extended to May 2000 to identify further published evidence and
progress in the field of outcome measurement in AS. This will inform the discussion

in subsequent chapters following instrument selection for the empirical evaluation.

2.4.1 Inclusion criteria
All articles and measures of outcome were required to satisfy certain criteria of

relevance to the study question, patient population, type of outcome and language.

Article inclusion criteria 1s shown in table 2.2.

Articles
Inclusion Exclusion
i, Published articles (1990-2000) focussing on 1. Not specific to evaluation of adult form of AS
evaluation of adult form of AS and containing i Non-English language

identifiable patient-based or anthropometric
measures of outcome 11 Development, testing or use of laboratory,
radiographic or imaging techniques

1. Published articles referring to development / testing
of patient-based or anthropometric measures of V. Do not describe instruments in sufficient detail to
outcome applied in studies of AS between 1990- allow 1dentification
2000 v. Non-published data
! Narrative reviews
Table 2.2 Article inclusion and exclusion criteria.

A measure of outcome was selected if 1t was patient-based or anthropometric and

applied in the evaluation of adults with AS between 1990-2000, as shown in table 2.3.

Measures of Outcome

Inclusion Exclusion
1. Applied 1n evaluation of adult AS patients (1990 - 1. Only used in relation to other conditions, or in
May 2000): childhood forms of AS
- Published (Anglicised) patient-based . Anthropometric peripheral joint assessment
measures of outcome 111, Laboratory, radiographic and imaging techniques
- Examination-based anthropometric measures . Single item measures
(spinal and thoracic)
V. Instruments not clearly identified 1n published text
V1. Non-Anglicised instruments
VL Instruments for which only stage III information
can be obtained *
Table 2.3 Patient-based and anthropometric measures of outcome inclusion and exclusion

criteria. “stage III refers to article type in which instrument was identified (defined in s

UNIVERSITY
OF YORK
LIBRARY
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AS predominantly affects the axial skeleton (van der Heijde and van der Linden,
1998). Although peripheral joints, in particular the large axial joints, may be involved
in the disease process, this is less common and with a tendency to be episodic and
therefore difficult to assess (Kidd et al, 1988). Assessment of peripheral joints has

therefore been excluded and anthropometric evaluation restricted to the assessment of

spinal and thoracic mobility.

A preliminary review of selected articles identified a wide range of single item
measures adopted for the evaluation of features ranging from pain or stiffness to
global health. Given the large variation in the number of items identified and the

frequent lack of methodological detail these instruments were excluded from the

TeVIEW.

Although limiting the extent and generalisability of the review, due to limited

resources only English language articles and Anglicised instruments were included.

Where instruments have been translated into other languages this has been referred to.
Where articles describe the application of instruments that have not been translated

into English these articles and instruments have been excluded from the review.

Where communication with experts identified the development of new instruments
this has been acknowledged. However, resource constraints meant that only
published instruments and published evidence in support of development and testing

have been included.

2.4.2 Review search strategies
The strategy adopted for obtaining articles and the identification of instruments is
outlined in figure 2.1. Three stages can be described: 1) identifying articles; 2)

1dentifying measures of outcome; 3) assessment of articles and instrument relevance.

1) Identifying articles
The strategy adopted in developing the literature search for articles used the following
four steps: 1) developing search terms; 11) electronic database searches; ii1) hand

searching key journals; and 1v) scanning reference lists (Jadad et al, 1998).
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Reject words with
high recall or low

Identify key words
for search strategies

precision

Systematic literature
search

Use inclusion and

exclusion critena to select
abstract / article

No

Can patient-based
measures of outcome be
identified in the article?

Yes J'

Has instrument already
been identified?

Yes

No

List instruments and classify
domains addressed

Self-comp]eted / interview-admunistered / examination-based

No

Anthropometric

Is evidence supporting
instrument development /
testing provided by the article?

Yes

Stage I: Initial development Stage II: Further testing by onginal Stage III: Wider application
authors or other investigators

Make recommendation for apphication of

instrument based on synthesis of gathered
evidence

Figure 2.1 Strategy for obtaining relevant articles, identification and evaluation of measures of outcome
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i. Developing search terms

Contacts with experts in rheumatology and outcome measurement

Consultation was made in order to gain a wide-ranging perspective of current issues
in the measurement of outcome and AS and to call upon expert knowledge of relevant
literature and ongoing research. Individuals were identified due to exceptional
publications in AS and from identification in the British Society for Rheumatology

Handbook (1995-1996)(table 2.4). Information regarding the use of and knowledge

of the development and testing of patient-based measures of outcome, evaluation

guidelines and recommendations for monitoring in AS was requested.

Health professionals United Kingdom Health professionals International

Dr. Juhie Barlow Coventry University Dr. Maarten Boers Netherlands

Dr. Robin Butler Shropshire Professor Peter Brooks Australia

Dr. Andre Calin Bath Dr. Maxime Dougadas France

Dr. Martin Dawvis Comwall Dr. Desiree van der Heyde Netherlands (Chair of ASAS)
Dr. Chris Eastmond Scotland Dr. MA. Khan USA

Professor Ian Haslock Cleveland Professor S. Vander Linden  Netherlands

Dr. Philip Helliwell Leeds

Dr. Nigel Hurst Edinburgh Associations

Dr. Dereck Jacoby South Devon American College of Rheumatology (ACR)  America
Dr. Andrew Keat London

Dr. Gabrielle Kingsley London Arthritis Rheumatism Council (ARC) England
Dr. David Perry London

Professor Roger Sturrock Scotland National Ankylosing Spondylitis Society England
Dr. Paul Wordsworth Oxford

Table 2.4 Contact with health professionals and rheumatology associations

Retrospective searching

Articles and text-books were identified that provide overviews of the development,
evaluation and application of patient-based measures of outcome. Articles providing
a more general overview of the application of patient-based and anthropometric
measures of outcome in AS, rheumatology and other disorders were also 1dentified.
Searching these items provided references to relevant publications and provided an

indication of the state of outcome measurement within AS and rheumatology.

These two steps provided a basis from which to develop search terms to be used in
electronic database searches. Key words that regularly appeared in the title or text of
publications already identified and associated with outcome measurement and / or AS

were used to develop the search strategies.
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i, Electronic database searches
The selection of instruments for inclusion in the review was based on a search of the
literature covering the years 1990-April 1998. The extension of the search to May

2000 made little difference to the availability of evidence in support of instrument

selection. Therefore, the combined search results (1990-May 2000) are presented.

A comprehensive search of the literature used the most important electronic
databases: Medline (index medicus on line), EMBASE (excerpta medica online),
CINAHL (cumulative index of nursing and allied health online), PsycLIT
(psychological abstracts online), AMED (allied and alternative medicine online),
Cochrane Library (Cochrane database of systematic reviews (CDSR), Database of
abstracts of reviews of effectiveness (DARE), Cochrane Controlled Trials Register
(CCTR)), Centre for Reviews and Dissemination Reviews Database (CRD)) and
ASSIA (applied social sciences online).

The comprehensiveness of an electronic database search depends on the search
strategy adopted (Brettle et al, 1998). Test searches were run on each database to
establish the recall and precision of various search terms. Terms that failed to retrieve
any articles or retrieved a large number of inappropriate articles were omitted from
the final search strategy. However, the heterogeneity of terms used in the field of
outcome measurement has been commented on by other authors (Fitzpatrick et al,
1998a) and an extensive list of search terms was required to make the search as
sensitive as possible. All searches specified 'Ankylosing Spondylitis', 'Spondylitis
Ankylosing, or an alternative (Bechterew's or Marie-Strumpell Disease) as the main
focus. All additional terms were required to be associated with these key terms.
Individual terms varied for each database searched. The Medline (Silverplatter
software) search strategy is shown in figure 2.2. This was modified to suit the

specific requirements of the other databases.

All abstracts were searched and articles retrieved following the application of the
inclusion criteria (Cook et al, 1997). It was not always possible to be certain of the
relevance of the article based purely upon the search results. Articles of definite and

possible relevance were retrieved in full and the inclusion critena re-applied.
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(Spondylitis-Ankylosing).sh.

Ankylosing Spondylitis.tw.

#1 or #2

Bechterews Disease

#3 or #4
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(tHealth-status).sh.

(Health-status-indicators).sh.
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(outcome-assessment-(Chealth care)).sh.
(process-assessment-(health care)).sh.
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outcome measure$.tw.

(treatment-outcome).sh.

assess or assessing or assessment$.tw,
(quality-of-life).sh.

health-related quality of life or health related quality of life.tw.
(severity-of-illness-index).sh.

severity of disease.tw.

disease activity.tw.

index or indice$.tw.
(self-assessment-(psychology)).sh.

self-assess or self assess or self-assessment or self assessment.tw.
end point$ or end-point$ or endpoint.tw.
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metrology.tw.

function$ or functional.tw.

functional impairment or functionally impaired.tw.
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functional abilit$ or functionally able.tw.
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disabilit$.tw.
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#5 and #54
PY > 1989

LA =Enghsh

Medline (index medicus online) database search strategy (1990-2000)

Notation: sh. - MeSh heading (medical subject heading); tw. - word in any of the text; $ - truncation symbol.

Hand searching key journals

It 1s possible that articles are indexed inaccurately in the online sources or are
overlooked in the search process (CRD Report 4,1996). Hand searching may also.
identify articles yet to be registered with online sources (Jadad et al, 1998). The

following journals were considered most relevant to the topic and were hand
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searched: Rheumatology (formerly the British Journal of Rheumatology), Journal of
Rheumatology, Current Opinion in Rheumatology, Annals of Rheumatic Diseases,
Arthnitis and Rheumatism, Arthritis Care and Research, Seminars in Rheumatology,

Clinical and Experimental Rheumatology, Spine, Quality of Life Research.

iv. Scanning reference lists
Scanning the reference lists of retrieved articles identified further articles for

consideration. Specifically, this search supported the acquisition of articles published

pre-1990 that may report the development and testing of instruments.

2. Identifying measures of outcome

Following application of the inclusion criteria all patient-based and anthropometric
measures of outcome listed in the article were i1dentified. If instruments fulfilling the
inclusion criteria could not be identified the article was rejected. Instruments were
then listed according to their completion format. That 1s, patient self-completed,
interview-administered or examination-based / anthropometric. Finally, the disease
specificity or domain addressed was indicated. Instruments may be broadly classified
as either specific or generic (Guyatt et al, 1993). Further divisions within this simple
dichotomy provide a more detailed analysis of the potential instrument properties.

Within this review instruments were classified as: AS-specific, arthntis-specific,

domain-specific, generic or anthropometric.

Where an inadequate description of the instrument, the methodology adopted or an

inadequate reference to support the approach was found the instrument was excluded.

3. Assessment of relevance

The final stage in the search strategy was to assess the identified articles and measures

of outcome for their relevance to the research question (figure 2.1).

Application of the review inclusion criteria ensured that patient-based and
anthropometric measures of outcome applied in AS evaluation were 1dentified.
Evidence describing the development and / or subsequent testing of instruments was
required from the published articles. Articles could be classified into three different
stages of instrument development reflecting the original development, testing and

subsequent application of an instrument (table 2.5)(figure 2.1).
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Stage of development  Properties of article

I Original development and testing

I Further development and testing
Performed by original authors or other investigators. Studies have a specific
aim to evaluate the instruments measurement properties

I11 Wider testing and use of the measure in AS-specific clinical practice,
research, and audit, etc.

Table 2.5 Stage of instrument development described by article

A hierarchy of instrument development has been described to support the degree to
which evidence from the review could be incorporated in the data evaluation (section
2.4.4). Studies from the developers of each instrument were described as Stage I
articles and were sought for each instrument. These articles should descnbe
instrument purpose and conceptual base, clarify the intended population and provide
evidence in support of the development and initial testing. Stage Il articles provide
further evidence of instrument application and build upon evidence in support of the
measurement properties. These investigations may be performed by the onginal
developers or by subsequent investigators. In stage III, the wider application of the
instrument in clinical research and routine practice is sought. These articles may
provide further evidence in support of instrument reliability, validity and
responsiveness. Evidence of the generalisability of the results in terms of AS, and the
feasibility and acceptability of instruments beyond application by the original
developers is sought. Selected articles were listed under each registered instrument
and the stage of instrument development reflected by an article indicated. Where
published evidence in support of stages I and II could not be identified instruments

were excluded from the review.

2.4.3 Data extraction

Using criteria considered important in the evaluation of patient-based measures of
outcome (Streiner and Norman, 1995; McDowell and Newell, 1996) a data extraction
sheet was developed to retrieve data reflecting the development, testing and
evaluation of instruments from selected articles (Appendix 1). Tabulated evidence 1n
support of the identified instruments was created that follows the structure of the data

extraction sheet.
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Data extraction was performed by the lead investigator only (KLH), and all articles
and data-extraction sheets were double-checked by the same investigator for
consistency and accuracy of content. Appraisal by a second reviewer to check for

human error and reduce any potential of bias in data extraction was not possible

within the given resources.

2.4.4 Data evaluation

The data evaluation of all selected instruments was performed by the lead investigator
(KLH) and 1s based on published evidence from retrieved articles (Cook et al, 1997).
Using widely cited critena adapted from several publications a structured and explicit
qualitative framework was applied (Streiner and Norman, 1995; Beurskens et al,1995;
McDowell and Newell, 1996). The framework allows for appraisal of each

instrument in terms of the areas summarised in table 2.6.

Review criteria ) Key questions )

Title o Title provided by the origin:l:;;hor and any subsequent revisiomn:m
Author Lead author in original development

Year Year of first publication and the year of any major revision

Purpose What 1s the purpose of the instrument?

What does it aim to evaluate?

Conceptual base Do the authors provide a conceptual definition of what they aim to
measure? What is the rational behind the design and development?
What 1s the focus and relevance of the instrument?
Is there justification for the items included?
Does the rational relate to the ‘purpose’?

Population On which populations has the instrument been developed and
tested?
General description, item What method of item development is used?

development and scale structure  Are all participants involved in this process identified?
What domain(s) are covered by the items?
What method of item scaling is used and why?
Time specificity?
Performance or capacity based?
Are developers active in developing / modifying the instrument?

Measurement properties Published evidence of - reliability, validity and responsiveness;
population investigated and study design (developers and
subsequent investigators)

Acceptability Is the instrument acceptable to patients?

Feasibility and application Is the instrument practical and acceptable to all users?
Has respondent/clinician burden been considered in administration
and scoring? Is there a ‘users manual’?

Has the instrument been applied by investigators other than the
original developers?

Commentary Synthesis of evidence

Table 2.6 Summary of data evaluation.
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Following the guidelines proposed by McDowell and Newell (1996), the appraisal of
each instrument was based upon published information together with an
accompanying users manual if available. As a minimum, published information
relating to an instruments development should consider the purpose and conceptual
base, development and subsequent testing of measurement properties, the

standardisation of application and scoring procedures, and identify the definitive
version (McDowell and Newell, 1996).

In addition to the retrieval of descriptive data and statistical results, a grading scheme

to provide a quantitative summary of the quality of evidence supporting the reliability,
validity and responsiveness of 1dentified instruments has been developed based on
previous work (McDowell and Newell, 1996)(table 2.7).

Thoroughnessoftesting __ Resuls of testing
“6 ........... No reported evidence 0 - mﬁo;;r;e;;;l;e;];s;;;)"oﬂ;t;é ..................
+ Basic information only + Weak evidence only
++ Several types of test, or several studies ++ Moderate levels of evidence
reporting evidence

+++ All major forms of validity / reliability/ +++ Strong evidence to support
responsiveness reported. Several good
quality trials reporting evidence

Table 2.7 Grading scale summary of the reliability, validity and responsiveness of
identified mstruments — (adapted from McDowell and Newell, 1996)

Test-retest reliability describes the stability of scores over time and is most often
assessed by the calculation of the correlation coefficient. Internal consistency
reliability may be assessed by calculating Cronbach's alpha coefficient which
evaluates the homogeneity of items in a multi-item instrument based on classical test
construction theory. Validity examines if the instrument measures what it purports to
measure, and both qualitative (face and content) and quantitative (construct)
assessments of validity are described. Responsiveness describes the ability of the
instrument to detect clinically important change over time. The concepts of
reliability, validity and responsiveness are addressed in detail in Chapters 5, 6 and 7
respectively. The quality of evidence considers both the thoroughness and the results
of testing the measurement properties considered important for evaluative instruments

(Kirshner and Guyatt, 1985). The grading scheme summarises evidence in terms of
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ordered categories and consists of a four-point scale: a score of ‘0’ indicates ‘no

support’ for the underlying criteria, whereas a score of ‘“+++’ indicates a strong level
of published evidence (table 2.7).

2.5  Results of review
The results of the review will be considered in three stages: 1) identification of

articles; 2) identification of measures of outcome; 3) the data evaluation (section 2.6).

2.5.1 Identification of articles
For each electronic database searched a total number of abstracts were identified, as
shown 1n table 2.8.

No. of abstracts / No. of articles
Electronic database No. of abstracts articles reviewed No. of articles included  (additional to Medline)
Medline 499 129 80 80
EMBASE 389 123 83 21
CINAHL 135 20 16 3
AMED 45 24 21 0
ASSIA (until 1997) 2 2 2 0
Cochrane - CTR 210 65 32 0
Cochrane - DARE 3 1 0 0
Cochrane - SR 9 9 0 0
PsychLIT 15 7 3 0
Database total - - - 104
Handsearching and - - - 54
citation searching
TOTAL - - - 158
Table 2.8 Results of systematic literature review (1990-2000)

Following application of the inclusion criteria the number of articles selected for the
review was 104. The hand and citation search produced an additional 54 articles,

making a total of 158 articles.

2.5.2 Identification of measures of outcome
A total of 33 self-completed and one interview-administered patient-based measures

of outcome (table 2.9), and 46 examination based / anthropometric measures (table
2.10) were identified.

The patient-completed instruments included six generic measures of HRQL, six AS-

specific measures of functional disability (including the interview-administered
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MACTAS/PET), two AS-specific measures of disease activity, and a further two AS-
specific measures of global health or HRQL (BAS-G; AS-AIMS2)(table 2.9).

The Bath AS-Global Score (BAS-G) quantifies the impact of AS on well-being (Jones
et al, 1996a). It consists of two 10cm horizontal VAS: one records the impact of AS

over the last week and the second the impact over the previous six months. However,

the results of the VAS are not combined and are not routinely applied together. The

BAS-G should be considered a single item measure and was excluded from the data

evaluation. Only the AS-AIMS2 (Guillemin et al, 1999) was published subsequent to

the 1nitial review and was not available for consideration for inclusion in the

comparative study (Chapter 4).

Category Ongnal reference Instrument
Generic
Health profile Bergner et al (1976) Sickness Impact Profile.
Hunt et al (1989) Nottingham Health Profile.
Ware (1997) Short Form 36-item Health Survey.
Utility measure Torrence (1976) Standard Gamble.
Torrence (1976) Rating Scale.
Bennett et al (1991) McMaster Utility Measurement Questionnaire.
AS-specific
Functional disability Nemeth et al (1987) Ankylosing Spondylitis Assessment Scale.
Dougadas et al (1988) Dougadas / Spondylitis Functional Index.
Daltroy et al (1990) Health Assessment Questionnaire - Spondyloarthropathics
Abbott et al (1994) Leeds (Revised Leeds) Disability Questionnaire.
Calin et al (1994) Bath AS Functional Index.
Bakker et al (1995) McMaster Toronto AS Patient Preference Disability
Questionnaire / Patient Elicitation Technique *
Disease activity Kennedy et al (1993) Bath Disease Activity Index.
Garrett et al (1994) Bath Ankylosing Spondylitis Disease Activity Index.
AS HRQL/
global health Jones et al (1996a) Bath Ankylosing Spondylitis Global Score.
Guillemin et al (1999) AS Arthntis Impact Measurement Scales 2.
Anrthritis-specific
Functional disability Fnes et al (1980) Health Assessment Questionnaire.
Meenan et al (1980) Arthritis Impact Measurement Questionnaire.
Helewa et al (1982) Toronto Activities of Daily Living Questionnaire.
Kirwan & Reeback (1983) Modified - HAQ.
Self-efficacy Nicassio et al (1985) Arthntis Helplessness Index.
Barlow et al (1996) Generalised Self-Efficacy Scale.
Sexual functioning Blake et al (1987) Sexual Activity and Satisfaction Questionnaire.
Domain specific
Perceived fitness Astrand & Rodahl (1977) Astrand Fitness Index.
Borg (1978) Borg Scale - subjective effort / physical performance
Social function Carlson & Levy (1968) Carlson Adjective Checklist ~ Social Personal Orientation
Man et al (1985) Self-Report Questionnaire 20.
Funch (1986) Social Support Scale.
De Witte (1991) Self-Assessed Function Questionnaire.
Pain Melzack R (1975) McGill Pain Questionnatre.
Melzack R (1975) Pain Rating Index (Rank).
Depression Radloff DP (1977) Centre for Epidenuological Studies Depression Scale.
Wallston et al (1978) Multi-dimensional Health Locus of Control.
de Jong-Gierveld & Kampohuis (1985 Loneliness Scale.
Table 2.9 Self-completed patient-based measures of outcome. * requires interview completion

36



Category

AS-specific
Disease-activity

Anthropometric

Arthritis-specific
Disease-activity

Generic anthropometric

Cervical rotation

Cervical flexion / extension

Cervical lateral flexion

Chest expansion

Thoracolumbar flexion

Thoracic rotation

Fingertip to floor distance
(anterior flexion)

Lumbar flexion

Lumbar extension

Lumbar lateral flexion

Spinal posture

Table 2.10

Onginal reference

Mander et al (1987)

Dawes et al (1987)
Dougadas et al (1988)
Creemers et al (1996)

Jenkinson et al (1994a)

Stemnbrocker et al (1949)
Ritchie et al (1968)

Cheshire (1957)
AAOS (1965)
ODnscoll (1978)
Vutanen (1992)
Viitenan (1998)
AAQOS (1965)
ODnscoll (1978)
Calcraft (1974)
AAOS (1965)
AAQOS (1965)
ODriscoll (1978)
Hart et al (1963)
Moll & Wright (1972)
Tomlinson (1986)
AAOS (1965)
Calcraft (1974)
Hyde (1980)
Armstrong (1984)
Viutanen (1992)
Avemns (1996)
Vitanen (1993)
Vitanen (1999)

Miller (1984)

Tomlinson (1986)
Kippers & Parker (1987)
Stokes (1988)

Von Schober (1937)
Macrae & Wnight (1969)

Adrichem & van der Korst

(1973)

Dunham (1949)
Moll (1972b)
Miller (1984)
Moll (1972a)
Domjan (1990)
Pile (1991)
Little (1986)
Tomlison (1986)
Stokes (1988)
ARA (1984)

Instrument

Newcastle Enthesitis Index.

Stoke Enthesitis Index.

Dougadas / Spondylitis Articular Index.
Ankylosing Spondylitis Disease Activity Scale.

Bath Ankylosing Spondylitis Metrology Index.

Steinbrocker Functional Cnitena (for RA).
Ritchie Articular Index.

Cervical rotation - 'Large protractor’.
Universal gomometer.

Simple or Spirit inclinometer.

Myrin inclinometer.

Tape measure.

Universal goniometer.

Simple inclinometer.

Tape measure: occiput to C7; Chin to chest.
Universal goniometer.

Tape measure: tragus to acromioclavicular joint.
Simple inclinometer.

Nipple level.

4th intercostal space; hands on head.
Xiphisternum; hands on head / by side.
C7 -1ihac crest.

C7 - 10cm proximal to L5/S1 junction.
C7 - sacrococceygeal point.

C7 - posterior superior iliac spines.

C7 - S1.

C7-L5.

Thoracolumbar rotation frame.
Pavlaka method.

Tape measure; patient stands on floor.

VYertical mounted ruler; patient stands on floor.
Ruler / tape; patient stands on raised stool.
'Portable spinal mobility scale’ (PSMS).
Schober '10cm’ index.

Modified Schober Index (15¢m) (lumbar flexion).
Lumbar Flexion Index.

Dunham Spondylometer (flexion / extension).
Plumb-line' extension.

Smythe techmque (flexion / extension).

Skin distraction technique (ipsi/contralateral).
Fingertip markings, lateral thigh (ipsilateral).

Fingertip to floor - vertical mounted ruler (ipsilateral).

Fingertip to fibula (ipsilateral).

Tragus to wall distance - 't'-square.
Occiput to wall distance - PSMS.
Occiput to wall distance - tape measure.

Anthropometric / examination-based instruments

Footnote: AAOS-American Academy of Orthopaedic Surgeons, ARA- American Rheumatology Association.

37



The examination based measures include four AS-specific measures of disease
activity and one AS-specific battery of anthropometric measures (Bath Ankylosing
Spondylitis Metrology Index, BASMI)(Jenkinson et al, 1994a). However, the
Ankylosing Spondylitis Disease Activity Scale (AS-DAS)(Creemers et al, 1996)
represents a battery of several AS-specific instruments including laboratory-based
measures and has been excluded from the evaluation. A total of 39 generic
anthropometric measures were identified and are listed under the evaluation of

cervical, thoracic or lumbar mobility, or spinal posture (table 2.10).

2.6 Results of data evaluation
The data evaluation has been restricted to the AS-specific measures of: 1) functional
disability, 2) disease activity and 3) all anthropometric measures. The domains were

selected in light of the core domains identified by the ASAS working group (table
2.1).

2.6.1 AS-specific functional disability
This section presents the evaluation of the six AS-specific measures of functional

disability (table 2.9). A general description and the scale structure is summarised in
table 2.11, and table 2.12 details the item content.

Purpose and conceptual base

The Ankylosing Spondylitis Assessment Questionnaire (ASAQ)(Nemeth et al, 1987)
is proposed as a simple self-administered measure of spinal mobility or disability in

AS. The purpose is not defined further and the conceptual base is not described.

The Dougadas Functional Index (DFI)(Dougadas et al, 1988) is the first AS-specific
measure of functional disability. It is an evaluative instrument defining functional
ability as an appreciation of how a patient functions within their own environment.
The initial choice of items was based on the expert opinion of three rheumatologists

familiar with AS and not in relation to any stated theory of functional disability.

The Health Assessment Questionnaire for the Spondyloarthropathies (HAQ-S)

(Daltroy et al, 1990) describes difficulties with functional activities of daily life as a
result of an inflammatory spondyloarthropathy. The foundation for the instrument is
the Health Assessment Questionnaire (HAQ)(Fries, 1980) which focuses on the
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disability and discomfort associated with penipheral arthritis. The HAQ-S represents

the impact of a disease charactenised by axial involvement and oligoarthritis.

The Leeds Disability Questionnaire (LDQ)(Abbott et al, 1994) and the revised
instrument, the Revised LDQ (RLDQ), evaluate AS-specific functional disability.
Items were identified to fulfil the multi-dimensional nature of functional disability
(Dougadas et al, 1986) and to describe functional groupings described by Badley et al
(1984) (table 2.12).

The Bath Ankylosing Spondylitis Functional Index (BASFI)(Calin et al, 1994) is
proposed as an evaluative measure to assist in the definition and monitoring of

functional ability in AS. However, functional ability is not defined and item content
is not related to any stated theory (table 2.12).

The MacMaster Toronto Ankylosing Spondylitis patient priority questionnaire /
Patient Elicitation Technique (MACTAS/PET)(Bakker et al, 1995) provides a patient
elicited AS-specific evaluation of functional disability and social dysfunction.
Patients identify their own preference for improvement in patient-derived areas of
functional handicap (Tugwell et al, 1987), an approach which is intended to assist in
clinical decision-making. Following a broad definition of function capturing AS-
specific difficulties with both physical and social function, nine functional disability
groups act as prompts for item generation (table 2.12).

Study population

All developers indicate that the instruments are specific to AS evaluation, although
the developers of the HAQ-S suggest application in patients with inflammatory
spondyloarthropathy. However, patient populations involved in instrument
development are often not clarified. The developers of the ASAQ provide no
information about the patient population involved in instrument development. Only
the developers of the HAQ-S described the sampling frame from which patients were
selected and patient inclusion criteria, but method of patient selection was not
indicated. No other developers clearly define the study sample frame, beyond the

distinction of in-patient or out-patient status. All instruments, except for the

MACTAS/PET, have been applied in both in-patient and out-patient populations but
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the method of patient selection or inclusion critenia 1s largely unclear, with many

reporting the participation of consecutive patients.

General description and scale structure

The ASAQ was proposed as a measure of pain and spinal immobility, but the pain
item was deleted from the final instrument. Two items describing gross spinal
movements of the lumbar and cervical spine were retained. The process of item

development is not described. The response to both items is combined but there is

little detail about the response scale. Score interpretation is not described.

The DFI was developed for interview-administration to be completed by a clinician
following the verbal response of a patient. However, the majority of published
studies have administered the DFI 1n a self-completed format. The DFI consists of 20
items relating to functional ability and activities of daily living (table 2.12).
Following initial item selection, further development and initial testing was
undertaken as part of a trial of AS out-patients with active disease (Dougadas et al,
1988). A principle component analysis (PCA) reduced the number of items from 29
to 20 and a strong level of concurrent validity was found between the original and the
revised indices (r=0.95). Each item is scored on a three-point ordinal scale of ability
(table 2.11). Item scores are totalled (range 0-40); lower scores indicate better
functional ability. The treatment of missing values 1s not described. Items are
capacity based and readily understood by patients (Dougadas et al, 1988), although
the time specificity is not indicated. Average completion time is 100 seconds (Calin
et al, 1994).

In developing the HAQ-S five items were added to the disability index of the HAQ
(total 25 items) and an additional VAS (stiffness seventy) added to the pain and

discomfort dimension. A postal survey of British AS patients was reviewed as a basis
for item development. Items, referred to as sub-scales (SPAR 1 and SPAR 2), ask
about ability over the previous week and are capacity based (tables 2.11 - 2.12).

Items in the disability index are scored on a four-point ordinal scale of ability (table
2.11). However, the HAQ check-list for registering the use of aids or assistance, or
the scoring procedure for the ordinal scale or VAS 1s not described. The HAQ totals
the highest item score within each section (total range 0 — 24) and divides by the

number of sections (8) to produce a score between 0-3 (Fries, 1980); lower scores
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indicate better functional ability. The treatment of missing values is not described.

Daltroy et al (1990) refers to a ‘modified HAQ’ without further description or
reference. A ‘Modified HAQ’ (MHAQ) has been described (Pincus et al,1983) which

contains only one item in each of the eight disability components and scoring includes

all item scores.

The LDQ is a self-administered questionnaire describing four areas of AS-specific
functional disability: mobility, bending down, reaching up and neck movements, and
posture (table 2.12). Items derived from external sources related to the evaluation of
functional disability in AS and rheumatology (Badley et al, 1984; Dougadas et al,
1986) were selected by the developers. A pre-pilot evaluation involved group
discussion between selected AS 1n-patients (n= 12). The form of the discussion is not
described. Following item selection patients graded items within each sub-section in
increasing order of difficulty. The methods of patient selection and their
characteristics are not provided. Following testing items were removed from the
LDQ, but criteria for removal are not clearly specified. The revised instrument,
RLDQ, contains 16 items (table 2.12). Each item is scored on a four-point ordinal
scale similar to that used in the HAQ, but to improve discrimination between options
the third option indicates the use of 'unusual movements or gadgets’ (Abbott et al,

1994), an option that was further clarified in the RLDQ (table 2.11). The LDQ 1s

scored in the same way as the HAQ: score range 0 - 3; lower scores indicate better

functional ability. The treatment of missing values is not described. Scoring of the
RLDQ has been revised to consider all items: score range 0 - 48; lower scores
indicating better functional ability. If more than 2 items in any one section are
missing then no final score is given (Helliwell P. — personal communication, 1999).
Although capacity-based the time specificity of the LDQ 1s not descnibed, but the
RLDQ reflects a patients ability over the past week.

The BASFI consists of ten items that encompass functional anatomy (8 items) and the
ability of a patient to cope with activities of everyday life (2 items)(table 2.12).
Although a multidisciplinary development group including patients was indicated,
further detail about members and their selection are not provided. The generation of
items was not reported and the level of agreement between members before items
were retained or rejected is not defined. The form of the discussion is not described.

Each item is scored on 10cm horizontal VAS anchored by adjectival descriptors
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‘easy’ and ‘impossible’, with no further distinguishing marks (table 2.11). The
position marked on each VAS is recorded (0-10) and the mean value for the ten items
gives the final BASFI score (0-10); lower scores indicating better functional ability.
No guidance for missing values i1s provided. A normal score distribution covering
95% of the BASFI scale was reported 1n both in-patients and out-patients, and was
accepted as support for instrument data quality. The BASFI is capacity based,

patients scoring their ability with each activity over the last week. It requires a

maximum completion time of 100 seconds.

The MACTAS/PET is a modification of the McMaster Toronto Rheumatoid Arthntis

patient prionty questionnaire (MACTAR)(Tugwell et al, 1987) and the Patient
Elicitation Technique (PET)(Bell et al, 1990; Bakker et al, 1995). Administration
with a trained interviewer follows a scripted format. Completion is in three stages.
Patients identify up to 15 disease-related functional difficulties with normal activities
of daily life over the last week, assisted by the nine functional probes generated
following completion of a PET questionnaire in a large group of AS out-patients (n=
144)(Bakker et al, 1995). Patient identified problems are divided into three groups:
mobility and role activity, social interaction and appearance. Each problem is ranked
using seven-point Likert scaling for the relative difficulty / severity / frequency of the

item, and an additional scale 1s used to assess the importance of each problem (0-7).
To score the MACTAS/PET, for each problem the importance score (0-7) is

multiplied against the relative difficulty / severity / frequency score (0-7). Results are
totalled and divided by the number of problems identified (range 0-15) producing a

possible range of 0-49; higher scores represent greater patient-perceived disability.
Completion time is approximately 10-15 minutes on the first administration and 5-10
at subsequent completions. At follow-up patients are allowed to view the baseline
questionnaire but are not allowed to alter the areas identified which are reassessed for
difficulty/ severity/ frequency and importance, and a revised MACTAS/PET score

calculated.

Reliability

Evidence of the reliability of all instruments is shown in table 2.13. Only a six week
test-retest reliability assessment of the ASAQ has been performed and good levels of
reliability calculated (r> 0.73). '
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Test-retest reliability of the DFI has been assessed in both in-patient and out-patient
populations and over one-week and one-day retest periods, and high levels of
reliability have been calculated (ICC > 0.86). Condition stability in the original study
was based upon the clinical opinion of the investigating physician (Dougadas et al,
1988). High inter-observer reliability has also been calculated (ICC 0.99). Internal

consistency reliability of the DFI has not been evaluated.

Test-retest reliability of the LDQ has been assessed in both in-patient and out-patient
populations and over one-day and five-day retest periods respectively. High levels of
test-retest reliability have been calculated (ICC 0.93 - 0.98). A high level of internal
consistency reliability was calculated for the total LDQ (a= 0.93) and for each

instrument section. There 1s no published evidence of the reliability of the RLDQ.

High levels of one-day test-retest reliability of the BASFI in an in-patient population
has been reported (r= 0.89). Internal consistency reliability has only been reported in
a published letter reflecting a retrospective analysis of patients. A high level of alpha

was calculated (o= 0.94).

There was no assessment of condition stability in the assessment of test-retest
reliability for the ASAQ, LDQ and BASFI, and hence some patients may have
changed thereby weakening the results. There is no published evidence of the test-
retest reliability or the internal consistency reliability of the HAQ-S or the
MACTAS/PET.

Validity

Evidence of the validity of all instruments 1s shown in table 2.14. Issues of face and
content validity were not specifically addressed by any development authors. No
investigators have established a priort hypothesised relationships between variables in

the assessment of construct validity.

Evidence of the construct validity of the ASAQ is limited. The result of the
comparison between the HAQ and the ASAQ was not reported and it was impossible

to verify the nature of other outcome measures against which validity was assessed.
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The evaluation of construct validity of the DFI i1s limited (table 2.14). Small to
moderate correlation between the DFI and several poorly established clinical
instruments and measures of disease activity and a high correlation with another AS-

specific measure of functional ability (r= 0.89) has provided evidence for the validity
of the DFIL.

" There is moderate evidence in support of the validity of the HAQ-S as a measure of
functional disability (Daltroy et al, 1990; Hidding et al, 1994b). A strong level of
concurrent validity with the HAQ was reported, and moderate to strong levels of
correlation with an established generic measure (Sickness Impact Profile - SIP,
Bergner et al, 1976) and an arthntis-specific measure of HRQL (Arthritis Impact
Measurement Scale 2 - AIMS2, Meenan et al, 1992) were found (table 2.14). Small

to moderate correlation with anthropometric measures were found.

The evaluation of construct validity for the LDQ has been limited to comparison with
anthropometric measures and disease characteristics, and moderate to strong
correlations were calculated (table 2.14). The concurrent validity of the RLDQ and
the LDQ was not calculated and there is no evidence for the validity of the RLDQ.

The evaluation of construct validity of the BASFI is limited. Small to moderate
correlation with several poorly established clinical variables and a high correlation
with another AS-specific measure of functional ability (r= 0.89) was reported (table
2.14).

The evaluation of the construct validity of the MACTAS/PET is limited and relies on
the results of one published study. However, a wide range of instruments were
applied (table 2.14). Moderate correlation with generic (SIP) and arthritis-specific
(AIMS2) measures of HRQL and small correlation with other AS-specific measures
of functional ability (DFI, HAQ-S) were reported.

Responsiveness

Evidence of the responsiveness of all instruments is shown 1n tables 2.15 and 2.16.
There is no evidence of the responsiveness of the ASAQ or the RLDQ.
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The strongest evidence of the responsiveness of the DFI has been reported in drug
therapy trials which suggest statistically significant change in functional ability
following active treatment. The observed change in the DFI was often closely
associated with change in other clinical variables (tables 2.15-2.16). However, weak

evidence of responsiveness following physiotherapy intervention has been reported.

Accumulated evidence suggests that the HAQ-S is not responsive to clinically
important change in functional ability in AS (Hidding et al, 1993a; Bakker et al,
1995), although 1t may be able to detect differences in functional ability between
groups of patients (Hidding et al, 1993a). Comparison of change in score of the
HAQ-S with change in score of various other measures of health and functional status

strengthen the evidence of poor responsiveness (table 2.16).

Limited evidence of LDQ responsiveness suggests that it is responsive to clinically

important change in AS out-patients receiving physical therapy, a treatment of known
efficacy, over the short term (6-weeks)(table 2.15).

Evidence suggests that the BASFI 1s capable of detecting statistically significant
change in functional ability over the short-term following physical therapy, but not
following evaluations of drug therapy. Comparison with an established generic
measure of HRQL, the SF-36, following a short-term evaluation of in-patient
physiotherapy failed to provide strong evidence of responsiveness for either
instrument (table 2.15).

Several different evaluations on the same data-set provide good evidence in support of
the responsiveness of the MACTAS/PET following physical therapy intervention in a
large and heterogeneous group of patients. The instrument compared favourably to

other instruments demonstrating evidence of responsiveness (tables 2.15-2.16).

Acceptability
All developers have reported good levels of acceptability by patients, although no
developer indicates how the level of acceptability was derived or defined.

Completion rates following in-patient or postal completion have not been reported.
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Feasibility and application

The DFI and BASFI have become the most widely applied AS-specific measures of
functional disability, although the majornty of articles using the BASFI have been
published by members of the development team (n= 12/14 articles). The DFI has
been most widely accepted by investigators outside of the development team (n=
13/19 articles). The original DFI was developed in the French language, but
procedures for translation into English have not been described. Both the DFI and

BASFT have been translated into other languages (Dutch Functional Index - Creemers
et al, 1994; Turkish Functional Index - Dalyan et al, 1999; French BASFI -

Claudepierre et al, 1997; Swedish BASFI - Cronstedt et al, 1999).

The HAQ-S has been widely used by other investigators, but seven articles refer to
different stages in the same randomised trial of physical therapy. There is only one
published article describing the development and initial testing of the LDQ, which
proposed adoption of the revised instrument, the RLDQ (Abbott et al, 1994).

Commentary

The purpose of the six instruments 1s similar - to evaluate AS-specific functional
disability. Table 2.17 provides a summary of the data synthesis. All instruments lack
sufficient information about intended purpose and conceptual base. The DFI and
LDQ provide the most detailed attempt at a definition of purpose. The LDQ has a
similar theoretical grounding to the DFI but a stronger conceptual base due to the
association with an arthritis disability classification (Badley et al, 1984). However,

the theoretical approach adopted is poorly explained.

There is a lack of information supporting the item development of all instruments.
Although most instruments involve patients at some stage of item development there
is limited information to indicate patient selection or characteristics, beyond the
diagnosis of AS, and the nature of the patient role in item selection. The content of all
instruments has been dominated by expert opinion but there 1s little information to
support the experience of these experts and the criteria by which items were selected.
Without a clear definition of instrument purpose and conceptual base an appreciation
of item development is limited. In combination these factors also restrict an appraisal

of content and construct validity.
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The degree of limitation in functional disability investigated by each instrument
varies. The ASAQ 1s limited as a measure of functional disability. The DFI has good
face validity, containing items that cover a wide range of functional activities (table
2.12). Howeyver, 1t does not address neck mobility. Subsequent investigators have
described the importance of neck mobility in AS-specific functional disability

(Daltroy et al, 1990; Nemes, 1991) and i1tems to address neck mobility are

recommended in a modification of the DFI.

The version of the HAQ adopted for the HAQ-S is not clear. Clarification is needed
to support standardisation of application. There is evidence that the HAQ-S fails to
focus sufficiently on spondyloarthropathy related disability and that HAQ items with
a focus on peripheral joint arthntis are of limited relevance to AS patients. A ceiling
effect in 25% of AS out-patients completing the HAQ-S suggested that their
functional ability could not get any better (n= 144)(Hidding et al, 1993a). Low mean
values and inadequate score coverage further supports the inadequacy of the HAQ-S

as a measure of functional disability in AS (Hidding et al, 1993a; 1994b). A revision

of item content is required.

The LDQ does not include more strenuous functional activities such as running or
housework, activities included 1n both the DFI and BASFI. The lack of more arduous
activities may be a reflection of the patient population included in instrument
development. In-patients may reflect the more severe spectrum of disease (Kennedy
et al, 1995) and patients with long-standing disease often report adaptation in
functional activities and changed priorities. As a result, the more basic requirements

of functional ability may appear to be paramount. The inclusion of more difficult

functional activities should improve instrument content validity.

The BASFI covers a wide spectrum of functional disability sharing a similarity of
item content with other instruments (table 2.12). Although it does not include items
reflecting easier functional activities, score distribution suggests that 1t captures the
extremes of functional disability when completed by patients representing a broad

spectrum of disease (Calin et al, 1994).
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The functional probes included in the MACTAS/PET and the results of validity
testing suggest that 1t may represent a broad reflection of HRQL, as opposed to

functional disability.

In light of criticisms of insensitivity the response scale of the DFI has recently been

modified to a five-point adjectival scale (Spoorenberg et al, 1999a). The involvement

of the original developers (Dougadas) should help to distinguish the official modified
version from other 'modifications’ referred to in published articles. However, the

modification is inadequately described by Spoorenberg et al (1999a).

The HAQ-S and the LDQ adopt the same four-point ordinal response scale as the

HAQ, despite critisism for 1ts relative insensitivity to change (Liang et al, 1985;

McDowell & Newell, 1996). Results from completion of the HAQ-S would suggest
that it suffers similar problems of insensitivity. However, this may be related to both
an inadequacy of item content and of the response scale. Although offering more
response options than the original DFI, there is limited evidence of the responsiveness
of the LDQ (RLDQ), and the five-point adjectival response scale of the modified DFI

(Spoorenberg et al, 1999a) may improve the sensitivity of the DFI beyond that offered
by the RLDQ.

The BASFI includes ten VAS. The acceptance of VAS by clinicians and patients is

not clear, and reservations about the feasibility of, and understanding associated with,

these scales have been expressed (Streiner & Norman, 1995; Fitzpatrick et al, 1998a).

A recent survey suggests that Likert type response scales are more readily accepted

than VAS by clinicians in routine evaluation (Bellamy et al, 1998; 1999).

Notwithstanding the wide range of retest intervals and the lack of consideration for
disease stability shown by many authors, evidence of the test-retest reliability of the
ASAQ, DFI, LDQ and BASFI seems satisfactory and supports application of each
instrument in group evaluation (> 0.70). The reliability of the DFI and the LDQ
supports application in individual evaluation (> 0.90). Improved evidence of test-
retest reliability with appropriate retest periods and the external evaluation of
condition stability is required, particularly for the ASAQ, HAQ-S, RLDQ, BASFI and
MACTAS/PET. The assessment of internal consistency reliability is required for all
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instruments, except for the MACTAS/PET for which the calculation is not

appropriate.

There is limited evidence to support the validity of all instruments. All investigators
fail to hypothesise expected relationships between various constructs a prion to the

analysis and the results are therefore logically weak (McDowell and Jenkinson, 1996).
Comparison of the DFI, LDQ/RLDQ and BASFI with other more established

measures of functional ability or HRQL, either generic or disease-specific, has not
been undertaken and are recommended with a priori hypothesised relationships stated

to provide a wider appreciation of the constructs addressed.

All instruments, apart from the ASAQ and the RLDQ, have been applied in trials of

known efficacy and several strategies for assessing responsiveness have been applied
to the DFL, HAQ-S, BASFI and MACTAS/PET. There is strong evidence to support
the responsiveness of the DFI following drug therapy intervention and increasing
evidence for the BASFI following short-term rehabilitation programmes. There 1s
limited evidence for the responsiveness of the LDQ and the MACTAS/PET following
trials of physical therapy. Accumulated evidence suggests that the HAQ-S 1s not

responsive to change following physical therapy.

All instruments are easy to understand although the lack of detail relating to the

ASAQ makes interpretation difficult. All instruments, apart from the MACTAS/PET
which requires interview-administration, are quick to administer (2-8 minutes) and are

self-completed. The DFI, LDQ and BASFT have all been administered in both 1n-

patient, out-patient and postal evaluations.

Conclusion

All instruments have been developed integrating clinical expertise with a theoretical
appreciation of functional ability in AS. Based upon the limited data available
following the initial literature search (April 1998), three of the six AS-specific
measures of functional disability have acceptable evidence in support of their

development and measurement properties and appear to be acceptable to patients in a
self-completed format: DFI, LDQ/RLDQ and BASFI.
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The ASAQ and HAQ-S are not recommended for application in AS. These
inadequacies relate to the lack of clarity in instrument purpose, development and
structure, irrelevance of certain items, inadequacy of response scale and lack of
standardisation in instrument administration. However, the HAQ-S highlighted the

relevance of neck mobility in the assessment of AS-specific functional disability.

The MACTAS/PET prowvides a wider view of the impact of AS than a simple
reflection of functional disability. Although providing a novel approach to evaluation
1t has not been widely accepted into research or routine practice. Methods of dealing
with patients unable to identify problem areas, and further evidence of the

acceptability, reliability and responsiveness is necessary.

The final selection was made between the DFI, LDQ/RLDQ and BASFL. All
instruments had positive and negative points with important gaps relating to
development and performance (table 2.18), making selection of one instrument
difficult.

All instruments DF1 LDQ/RLDQ BASFI

Data quality and scaling  ltcm content modification Item content modification  Test-retest reliability -
‘ - itcms rclating to neck - more arduous functional  longer retest period and

mobility activitics external evaluation of
change
Testing of revised Further testing of revisced
response scale instrument - RLDQ
and numcrical rating
scalcs
Explicit rulcs for missing  Time specificity Further evaluation of responsivencss - drug tnals and
dats longer term follow-up
Internal consistency Compare interview and
rchability sclf-complcted formats

Validity testing against Formal cross-cultural
cstablished instruments - adaptation into English
hypathctical constructs

proposcd a priort
Tablc 2.18 Gaps in the evidence base of three AS-specific measures of functional

disability.

The original DFI has more published evidence in support of its development and
testing. The application and testing of the BASFI has not been widely descnbed

outside the development base. The LDQ/RLDQ remains at the very early stages of
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development, and only one published article has been identified (Abbott et al, 1994),
which recommends adoption of the revised instrument (RLDQ).

There 1s greater clarity of instrument purpose and conceptual base for the LDQ than
seen for both the DFI and BASFI, and an attempt by developers to include items in
response to a definition of functional disability. All instruments involved clinical
experts in item development and the LDQ and BASFI included patients. All
instruments have a similarnity of item content, although the DFI lacks items addressing
neck mobility, and the LDQ lacks the more arduous activities included in the DFI and
BASFI.

There is greater evidence in support of both the test-retest and internal consistency
reliability of the LDQ than for the DFI and BASFI, but evidence for validity is limited
for all instruments. There is limited evidence in support of the responsiveness of all

instruments, with the strongest evidence for the DFI following placebo-controlled

drug tnals.

In recommending both the DFI and the BASFI in the evaluation of AS functional
ability (van der Heijde et al, 1999a,b,c; Ruof & Stucki, 1999a), the ASAS make no
reference to the LDQ and no reference to the modified DFI. This is a serious
omission by the ASAS group in making recommendations for a standardised set of
instruments and the modified DFI should be specified. It also suggests that the extent

of the instrument review was limited.

In light of the proposed revision to the DFI response scale (Spoorenberg et al, 1999a),
the support for the DFI may increase. However, this modification was reported after
instrument sclection for the comparative study (Chapter 4). The conceptual base,
development methodology and early evidence of measurement properties suggests
that the RLDQ is worthy of further testing, and was selected for the proposed study.

2.6.2 AS-specific discase activity
This scction describes the evaluation of the five AS-specific measures of disease

activity (tables 2.9 and 2.10). A general description and the scale structure is
summanscd in table 2.19. The NEI, SEI and DAI require clinician completion and

the Bath DAl and BASDALI are patient-completed.

58




13 BUIPPTH . “(Qr661) 19 18 10, “(6661) sameq ,, “(8661) 18 13 Yyohmowksyepy
‘(BL661) 18 B YO ¢, “(B9661) 1832 sauof | “(S661) UapUYT 15p UBaA 29 Butppr]

21008 0} Qun |
§aNjUIWI-Z O) SpUOYIs (¢ dBuslI

paajdwoo-glag

Noom 158

s$saujjns Buruiows

Jo uonemp pue AJLIIAIS “LOJWOOSIP
A[Tpoq / $5IWIIPU3)} Pos!|Eo0]
‘Bujjams 7 uted jurof e1aydisad
‘ured [eutds ‘ssaupain ;s onBne{

({EaY JSI0M = ()]
{[EaY 153G = 0
01-0 93008

T Aq POPIATP ‘g-¢ S JO 21008
ugaw snid ¢-1 swajt Jo 81008 uwdly

(woQ]) 21aras A1aA,
puv puou, sjutodpua im YA X9

(Ivasvd

'(q6661) (8 P U1E) . “(ep661) [®

; ‘Le61) 1819 4o, ‘(L661) 1® 32 pueg ., (v661) [8 12 sepeBno(] ,, (46661 [ 12 Biaqualoodg . ‘(8661 [v 13 JojAeL , ‘(8661) [8 12 sojueg |
(s

: ; 661) 1812 1pped ., “(1661) 1919 sysaoynZ . “(1661) 8 10 2108poon) . ‘(0661) 18 1 sepedno(] ,, “(8661) [212 UNBD) | *(59661) [8 10 sauof
(51661 18 32 Aurepiag ¢ (Qg661) 1832 BUIPPTH , (8g661) 18 12 BUppI] | (9661) 1812 s10waa1) | “(p661) I8 12 HaLIeD . “(£661) [8 10 Apowusy] , ‘(8861) 18 12 sepeBnoy  “(L861) [8 1 same(] , (186 1) [¥ 1 1opue)y | :s30ua12)a)]

"Asesso]D) Ul pauyap suonennaiqqy “KJANOR ISBISIP JO saInseaw d1J193ds-Qy JO armonuys 9[eds pue uoiduasap [eisuan)

sonut-¢ Ajoyswmxoiddyy

paiajduioo-jlog

juoun )seg

Bulaq-[]am pajBj3l-§V
‘Aanoe aseasip possasse juaned ‘ured
912408 Jo Asuanbaygy ‘uted jo Kjusadg

ANANOR 25BISIP UMWTXBW =G
AANOU SRISIPOU m

97-¢ 93008

(01-1) ss0rduosap [vanaalpe
put [eoLILING IR SYA X]

'$3]9os BaY1] (9-1 pue y-|)
[SoUNMU PUw [RANIPE [FOTIA X

o IVA %Y

saynura-¢ Ajajeunxoaddy
pawdwos ueror] )

oW} JUISALY

uoneol aulds

FequIm|osJop ‘UoNBI01 Julds [BILAID
"(amssad Y3} 7 1yBL) yoonnq ‘vonay
drg ‘(amssaid [r13)8]-013)U8) xR0
S8 Jwof

K3anoe a5uasTp UMWIXEW =
bﬁ?n«ui ISP OU = ()
0€-0 23095

sa1s yof g 21038 0
3[>% [woLIsumU pue [sARd3fpe Juiod-y

VA

‘st $-¢ Ljaeanrxosddy
podwos uelom )

QuIY) JuasalL]

‘uonuasut w1sg) Jejue]d

“VOTUISUT BOPU3) SI[TYOY “sjutof
[msocows ‘syutof JEmoneIow)s
"SAN1S0IIqNY [ETYI5! *§ISIA

oett souadns sousjus ‘wBuo Joynppe
sujad ‘s1ueydon 1983 [eiotud]
‘AT 1IRIL /LD “ULD)
sassa00ud [suqapaa ‘siqnd stsdyduss
:SISMPUIY

ANADOR ISBISTP UMWNAPW = 9
A3ARDY 258351P OU = ()
99() 300§

SISIIID JO SAS TT 31008 0)
3[e5% [¥oLSWNT pue [rAR{pe ymod-y

I35

"sonuTwi-§ Ajajeunxouddy
pawdwod usorur)

JUI jUIsAL]

.EAHM

oem Jouadns souaised ‘sanisoraqry
Jerqost *s2653001d snoutds Jequmy
 O1ORIOY) / [BIIAIID “UORIISTL BIOSE]
raued “BonLSU GOPU3) SIYOY
‘s3] Apuoouda [eye] [viowa) ‘wBuUO
Jopnppe siaad ‘swjueydon 183
[Iowaj ‘sisad s8]t Jouxdns Jotidue
‘s3}{puooids usumy “Kitsosaqry
peud [eumy ‘sjnol [RIpuogdosod
“yuo{ [euo)s-ouqnUEL ‘SIS [RYonu
SISy

Aanoe oseas1p umMUMvW =
ARANOe 258351p OU = ()
S0 3005

SIEAN{US JO SIS G| 308 O}
2[5 [PILDUNG PUY [RAn{pe Juiod-¢

AN

61 C3IqeL

uonensUIupy

Aoyoods sun |

s3[eosqng

suondo ssualsay



Purpose and conceptual base

The Newrcastle Enthesitis Index (NEI(Mander et al, 1987) and the Stoke Enthesitis
Index (SEIXDawes et al, 1987) were the first non-invasive clinical methods to
evaluate disease activity in AS as a reflection of the extent and severity of enthesitis.
The assessment of disease activity had previously relied upon laboratory-based

assessment, or the evaluation of pain and stiffness.

The Dougadas Articular Index (DAI)XDougadas et al, 1988) was the first published
AS-specific instrument to score joint tenderness. The initial choice of joint sites was

based on the expert opinion of three rheumatologists familiar with the pathological
process of AS.

The Bath Disease Activity Index (Bath-DAIXKennedy et al, 1993) was the first self-
administered AS-specific measure of disease activity focussing on a patient's
perception of symptoms, disease progression and global well-being. The developers
theorised that a patients perception of disease activity could be described by pain,
stiffness and the need for persistent medication, providing a more relevant assessment

of disease activity than laboratory-based assessment and radiographic analysis, but

provide no further support for this theory.

The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) Garrett et al,
1994) was proposcd as a simple self-administered measure in response to the need to
provide a comprehensive measure of AS-specific disease activity (Garrett et al, 1994).
Although the developers do not define disease activity, the need to distinguish

between discase activity and severity is highlighted.

Study population
All developers indicate that the instruments are specific to the evaluation of patients

with AS. However, there is a lack of clanty about the patient populations involved in
the development of most instruments. No developers clearly descnibe the population
sampling frame beyond the distinction of in-patient or out-patient status, and method
of patient sclection was generally unclear. Many investigators do not detail patient
vanables or discase characteristics. All instruments, except for the SEI have been

applied in both in-patient and out-patient populations. Only the BASDALI has been
applied in a postal survey (Jones et al, 1996b). |

60



General description and scale structure
The NEI consists of 15 items reflecting sites of entheses involved in the pathological

process of AS. Items (entheses) were generated by the clinical opinion of the
development team. However, the number and experience of participants was not
described and the extent of the literature search was not detailed. Patient-reported
discomfort following palpation of chosen sites by a trained clinician is recorded.
Following testing (n= 6 AS out-patients with active disease) non-responsive items
were removed from the draft instrument; that is, no change in entheses activity over a
one-week period. Each item is scored on a four-point ordinal scale of discomfort
(table 2.19), and although patient input was not described, a standard palpation in an
area devoid of enthests (clavicle) is recommended before each evaluation to foster
patient discnmination between pain and palpatory pressure. Item scores are totalled
(range 0-45); a lower score indicating less disease activity. The treatment of missing

values is not descnibed. All items are performance based and completion time is

approximately three minutes.

The SEI consists of 22 1tems reflecting 13 enthesis zones involved in the AS
pathological process. The level of patient reported discomfort is recorded following

palpation of chosen sites by a trained clinician. There is a similarity of item content
to the NEI (table 2.20), but no detail about item development for the SEL.

Spine Pelvis Lower limb
Cervical, thoracic and lumber spinous Antenor superior iliac spines Femoral greater trochanters (hilateral)
processes = | group (NEI) (lateral)NEI)
Antenor supenor border of iliac crests Achilles tcndon insertion (bilateral)

(Scparate) Vertcbral processes at (SED): (bilateral)(SET)

Cl/2 Ischial tubcrositics (bilateral) Plantar fascia inscrtion (bilateral)

C7/T}

Ti2/L)

1.5 /81
Table 2.20 Similarity of item content between the NEI and SEI

Dawes et al (1987) indicate that the index is scored in a similar way to the NEI, and

describe a four-point ordinal scale of patient discomfort in response to firm palpation
over the enthesis site. Item scores are totalled (range 0-66); a lower score indicating

less discasc activity. The treatment of missing values is not described. All items are
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performance based, but completion time is not calculated. No attempt to standardise

palpation or to improve patient discrimination is described.

Following the initial selection of items for the DAI by three rheumatologists, further
development and initial testing was undertaken as part of a trial of AS out-patients
with active disease (n= 88)(Dougadas et al, 1988). A principle component analysis
(PCA) reduced the number of 1tems to 10 (table 2.19) and a strong level of concurrent
validity was found between the onginal and revised indices (= 0.84). The
homogeneity of items was further supported in a subsequent, larger study (Dougadas
et al, 1990). Completion requires a trained clinician. A patient response is recorded
following joint movement or firm digital pressure to a designated site. Each item is
scored on a four-point ordinal scale of discomfort (range: ‘no tenderness’ (0) to
‘patient said that it was painful, winced and withdrew the limb' (3)). Item scores are
totalled (range 0-30); a lower score indicates less disease activity. The treatment of

missing values is not described.

The Bath-DAI contains four items with a focus on pain, disease activity and well-
being ‘selected’ from the AIMS, an arthntis-specific measure of HRQL (Meenan et
al, 1980). The criteria for item selection or item development is not provided. Two
items (pain severity, and frequency of severe pain) are scored on vertical six-point
Likert scales ('none' / 'never’ (1) to 'very severe' / ‘always' (6) respectively). A third
item, patient-assessed disease activity, is scored on a four-point scale ('not at all
active' (1) to 'very active' (4)). The fourth item, AS-related well-being, is scored on a

horizontal 10cm VAS with adjectival (very well, well, fair, poor and very poor) and
numerical (0, 2.5, 5.0, 7.5 and 10) descriptors. Item scores are totalled (range 3-26); a
lower score indicates a lower patient perceived disease activity. Each response is

considcred over the previous month. The treatment of missing values is not

descnbed.

The BASDAI is self-completed containing six items representative of AS disease
activity (table 2.19). Item development was based upon the clinical expenence of a
multi-disciplinary group including patients, but the number of participants and the
form of discussion is not described. Item generation and selection was not reported.
Patient selection, disease characteristics and level of input is not clarified. The item

rclating to fatigue was included due to recent research from the development group.
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Following testing, the quality of moming stiffness was added and item wording
modified. Each item is scored on a 10cm hornizontal VAS anchored by adjectival
descriptors ‘none’ and ‘very severe’ (items 1-5). Item 6 (duration of morning
stiffness) 1s anchored by a time scale (0’ to ‘2-hours’) with marks every quarter of an
hour, and further adjectival support at half-hour intervals. The two hour period was
selected following a retrospective analysis of patient questionnaires (unpublished
data) Garrett et al, 1994). The VAS scoring procedure is not described. It is assumed
that the position marked on each VAS i1s recorded (0-10). The mean of the two
morning stiffness items (items 5 and 6) 1s calculated to ensure equal weighting of
symptoms. All items are totalled (range 0-50) and the total score converted to a 0-10
scale; a lower score indicates less disease activity. No guidance for missing values is

provided. The BASDALI is capacity based, considers symptoms over the previous

week, and has an average completion time of 67 seconds (range 30 seconds to 2

minutes).

Reliability

Evidence of the reliability of all instruments is shown in table 2.21. Low levels of
test-retest reliability (ICC 0.52) and significant inter-observer variability has been
reported for the NEI, prompting the developers to suggest that the same observer
should be employed dunng clinical trials. A higher level of reliability was reported
by Creemers et al (1996) but the methodology is unclear.

Test-retest reliability of the DAI has been assessed following one-week and 48-hour
rctest periods in out-patient populations and moderate to high reliability reported (ICC
0.59 to 0.83). High inter-observer reliability has been calculated (ICC > 0.90).

High one-day test-retest reliability of the Bath-DAI and BASDALI has been reported in

the same in-patient population supporting their application in individual assessment (r
>0.93). A high level of internal consistency reliability has been reported for the

BASDALI in a published letter reflecting a retrospective analysis of patients (Jones et
al, 1996¢), and more recently following a drug therapy trial (Calin et al, 1999a)(a
0.84).

Therce 1s no published evidence for reliability of the SEI, and internal consistency
rchiability has not been evaluated for the NEI, SEI, DAI or the Bath-DAL
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Validity
Evidence of the validity of all instruments 1s shown in table 2.22. Issues of face and
content validity have only been specifically addressed for the Bath-DAI. No

investigators have established a prior1 hypothesised relationships between variables in

the assessment of construct validity.

Although limited, the assessment of construct validity of the NEI has been more
extensive than that of the SEI. Both instruments have been assessed for their
relationship with traditional clinical measures of disease activity. Similar moderate
levels of correlation were reported with pain (VAS), but a stronger correlation
between the SEI and stiffness (VAS). Generally, low and non-significant correlation
between both indices and laboratory based measures of disease activity and
anthropometric measures have been reported. A limited range of scores was observed
when the NEI was completed in an in-patient population (approximately 50% of
available range). This was 1n contrast to the 95% coverage of score range observed in
the BASDALI and the Bath-DALI in the same patient population, prompting the
investigators to suggest that the NEI had a limited ability to represent disease activity
in patients with a wide spectrum of disease (Garrett et al, 1994).

The DAI was compared to traditional measures of outcome employed in clinical
practice and research. Dougadas et al (1988) wished to determine if the new index
measured ‘'something other than (or the same thing as)' these instruments, but a prion
hypothesised relationships were not stated. Low to moderate correlations were
calculated with all clinical instruments (table 2.22). Low correlations were also
calculated with the DF], a measure of AS-specific functional disability, and with
change in patient-assessed global health following physical therapy (r= 0.18)(table
2.22).

The face and content validity of the Bath-DAI was critisised by the original
development team for its focus on pain and well-being and the failure to address
important issues of AS disease activity, such as fatigue, and Garrett et al (1994)
subsequently recommended the BASDAI. Ewidence of the construct validity of the
Bath-DALI is limited but a strong correlation with the BASDAI and with the DFI
(functional disability) has been found (r> 0.75)(table 2.22). The Bath-DAI was also
able to discriminate between an in-patient and an out-patient population (p< 0.001).
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Evidence for the construct validity of the BASDAI is limited. Strong correlation with
the Bath-DAI and the BAS-G, an AS-specific measure of global health, and moderate
to strong correlation with AS-specific measures of functional activity have been
reported. Direct correlation with more traditional measures of disease activity, for
example, patient reported pain or stiffness, or laboratory based assessment has
recently been assessed and very low correlation with Erythrocyte Sedimentation Rates
(ESR)(r=0.06 - 0.19) and C-Reactive Protein (CRP)(r= 0.06 - 0.23) have been
reported in patients with active disease (Spoorenberg et al, 1999b). The investigators
suggest that the result supports the inability of the laboratory based measures (acute
phase reactants) to reflect disease activity in AS. However, a strong correlation of
change in BASDAI score with change in ESR has been reported following a drug trial
of known efficacy (Maksymowych et al, 1998)(table 2.24).

Responsiveness

Evidence of the responsiveness of all instruments is shown in tables 2.23 and 2.24.
Evidence suggests that the NEI 1s not responsive to change following physical therapy
intervention. However, following a drug tnial of known efficacy evidence suggests
that the NEI and the assessment of pain severity (VAS) are both capable of
discriminating between patients receiving the active drug or placebo (Mander et al,

1987). There is no evidence for the responsiveness of the SEL.

The strongest evidence of the responsiveness of the DAI has been reported in drug
therapy trials, with evidence to suggest that the DAI is capable of detecting
statistically significant change in disease activity following active treatment. The
observed change in the DAI was often closely associated with change in other clinical
variables (tables 2.23-2.24). There 1s little evidence to support the responsiveness of

the DAI following physical therapy intervention.

There is limited evidence of the responsiveness of the Bath-DAI following
physiotherapy intervention, but greater score improvement was calculated for the
Bath-DAI (22.8%) than for the BASDAI (16.4%). The BASDAI has been assessed
following both physiotherapy and drug therapy trials of known efficacy (tables 2.23-
2.24). Although the evaluations of physiotherapy had limited follow-up periods,
significant improvement in BASDAI score for active treatment groups for both

treatment modalities have been recorded.
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Acceptability
All developers have reported good levels of acceptability of respective instruments by
patients, although no developer defines acceptability or indicates how the level of

acceptability was derived. Completion rates have not been reported.

Feasibility and application
The NEI and DAI have become the most widely applied clinician completed AS-

specific measures of disease activity. However, few published articles have referred
to the use of the NEI and DAI since 1998. The BASDALI is the only recommended

patient-completed instrument and recent years have seen a rapid increase in published
articles referring to its use, although the majonity of articles have been published by
members of the development team (n= 10/13 articles). The original DAI was
developed in the French language but procedures for translation in to English have not

been described. The BASDAI has been translated into French (Claudepierre et al,
1997) and Swedish (Waldner et al, 1999).

Commentary

Although all five instruments purport to measure AS-specific disease activity, the
nature of disease activity and the approach adopted by each instrument differs. The
NEI, SEI and DAI all require clinician administration and record a patient response to
movement or palpation of specific sites. However, the NEI and SEI describe the
pathological involvement of entheses and the DAI records the involvement of
articular sites in the disease process. The Bath-DAI and BASDAI adopt a very
different approach, requiring a patient-completed evaluation of symptoms associated
with AS disease activity, Table 2.25 provides a summary of the data synthesis. The
purpose and conceptual base of all instruments has practical appeal and clinical
relevance. However, no instrument provides a clear definition of disease activity and

inferences from results rely heavily on the definition used (Spoorenberg et al, 1999b).

The NEI 1s described as both a measure of disease activity and disease severity.
These terms communicate different aspects of disease status and are not
interchangeable (Symmons, 1995). Inflammation 1s a key feature of AS and the
measurement of disease activity aims to quantify the inflammatory process at one

point in time whilst reflecting the extent of associated reversibility. For example, the
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