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ABSTRA CT 

Development and Initial Validation of a New Regional Outcome 

Measure: The Upper Limb Disability Questionnaire (ULDQ) 

The Upper Limb Disability Questionnaire (ULDQ) is a Self Report Measure (SRM) for the 

determination of outcome status of the upper extremity anatomical region. The tool was 

developed using the Guyatt Principles of Scale Development to evaluate symptoms and 

disabilities of the upper limb at a single or multiple points in time using a dichotomous 25 

item questionnaire with an optional section for specific items volunteered by the patient. The 

principle aims and objectives for the completed tool were that it: be for use across diverse 

patient and condition samples; demonstrated sound practical characteristics for daily clinical 

practice through simplicity, ease of use, speed of completion; sound methodological 

characteristics of validity, reliability, responsiveness, internal consistency, error measurement 

and repeatability; and express continuity with other regional outcome measures for the lower 

limb and spine. 

A patient sample of convenience was drawn from multiple centres across four 

Australian States and Territories using a direct comparison with existing advocated regional 

outcome measurement tools, the Disabilities Arm Shoulder and Hand (DASH), and the 

Upper Extremity Functional Scale (EJEFS). A total of 214 sampled questionnaires were 

obtained from 144 separate patients. 

Correlations were used to assess the methodological characteristics of the tool including 

validity with the production of r values from Pearson correlation coefficients between the 

ULDQ and measures from the DASH, UEFS and SF-36 Health Status Survey. 

Methodological and practical characteristics were determined for all tools investigated. 

The results show that the ULDQ is statistically sound, has the highest practical 

characteristics and range of disability determination without a tendency toward floor or ceiling 

effects and has comparable methodological characteristics. This makes it a viable outcome 

tool for daily clinical use, alone or as part of a integrated patient package of screening and 

outcomes measures for anatomical regions. 
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CHAPTER 1 

INTRODUCTION AND LITERATURE REVIEW 

Evaluation of the chosen method of intervention is the critical means by which its 

effectiveness can be determined. This is particularly important in the upper limb, a region 

that is an essential determinant of our overall independence and functional ability. Injury 

or impediment to this region needs to be assessed and quantified and an 'Upper Limb 

Disability Questionnaire' (ULDQ) is a tool that is proposed by this thesis to accomplish 

such requirements. If a task or item cannot be measured then its outcome cannot be 

compared on different occasions or following different interventions. Measurement 

quality is critical in quantifying the effectiveness of a given intervention. Without quality, 

quantity is meaningless as measurement is the predecessor to determination. But 

measurement alone is not satisfactory. This measurement must also be valid, reliable and 

able to be generalized (George et al., 2000). It is said that research without validity is 

effectively useless (Sparkes, 1998) as valid, reliable measurement tools are a necessity if 

status is to be determined and intervention justified. 

The demonstration of accountability through 'evidence-based practice' has been 

followed by the medical profession for most of the twentieth century. Other health 

disciplines, including the allied health professions, have followed this example with a view 

to seeking recognition as fully independent, autonomous, self-determining bodies (Bury, 

1996). Physiotherapy, as such an example, seeks to demonstrate that its practice and 

profession are based upon sound scientific principles validated by research that is both 

rigorous and specific to the profession (Ritchie, 1999). It is also in the midst of the push 

within all medical and health related fields to reflect outcomes by relating them to the 

individual's Health Related Quality Of Life (HRQOL) rather than a purely objective 

measurement standard (Dupuy, 1984; Ware et al., 1993; Gabriel et al., 1999; Amadio, 

2001; Harris, 2001). With such evidence, the profession endeavours to show that the 

interventions of its practitioners are providing beneficial outcomes that are a consequence 

of the techniques used and not due to coincidence, time or chance (Twomey, 1990). 

However, within this context of accountability and evidence-based medicine the 

dilemma for all clinicians remains in the validity of the outcome measures they choose. 



The clinicians must select tools that reflect the efficacy of the chosen intervention or, 

improvement in the patient's functional outcome, yet still be related to the HRQOL in 

both contexts (Hudson, 2000). The use of standardised tools to enable a comparison 

between different treatment approaches is yet to be achieved in many areas and 

conditions under treatment. If achieved, such a consensus must still reflect the multiple 

demands upon the professions that use them as well as being transferable to other 

disciplines within the health and medicine disciplines. For although a single profession 

may wish to dominate or consider itself the primary treater of choice in any one area, the 

boundaries between such disciplines continue to meld. Consequently, each profession has 

a stake and interest in expressing its capacity to validly and effectively treat both the 

condition and consumer (Coates, 1990). 

In order to realize the current status of this area within the professions and from 

where it has developed, an historical perspective of the background of evidence-based 

medicine in general and the use of clinical outcome measures is required. The actual 

position or degree of development of specific areas, including function, disability and 

individual HRQOL, must also be considered. The tools used to make these measures 

must themselves be examined, not only individually in terms of the methodological and 

practical characteristics that validate their use, but also within the overall context of the 

measurement process as an entity. Should the choice of tools to be used be limited to 

those that are condition specific, measuring joint and disease specific variables, as is the 

current predominant trend? Or should a shift towards an anatomical region approach and 

the use of regional outcome measures be considered and adopted with greater frequency, 

particularly for musculoskeletal conditions that form a large portion of presenting 

conditions? 

This latter approach provides a primary measure that is valid within itself and also 

acts as a screen or triage to determine rapidly and efficiently if a more precise form of 

measurement is required. Regional outcome tools provide a general indication that can 

then be assessed in terms of usefulness by the information obtained and the trends that it 

displays. If the specificity or responsiveness is determined as insufficient, then the 

utilisation of the condition-specific tools as specialised instruments for greater precision 

can be made. 

The emphasis on this trend comes as the pressures within the health and medical 

industry for accountability, determination and justification for intervention increase. Often 

these pressures are ultimately derived from a fiscal source such as the service payer, be it 
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the individual or a third party in the form of a government authority, agency or 
department or a private company or insurer. However, this increase in accountable 
demands is not always paralleled by an increase in available time to complete and provide 
such verification. Nor are the costs deployed to account for the verification process that 
must be instituted to ensure compliance to such demands. As such, a simplification of the 
process is required with accurate reliable, dependable tools that can be utilised quickly and 
efficiently to determine the status of the individual patient from information that is 
relevant and specific yet still provided by the patients themselves. The extraction of such 
information from the patient source requires a methodology that ensures the information 
flows freely yet is usable and relevant to the problem and situation at hand. The patient 
cannot be expected to provide the required information without the leading and 
prompting of a tool designed to 'focus their attention and consideration upon the area 
and situations that are relevant. 

In the determination of upper limb disability there are numerous tools available, 
but few that are regional and able to be used with confidence on different areas, 
conditions and levels of severity. Of those available and advocated in this manner, critical 
faults in the methodological and practical characteristics have been found and reported. 
This leaves a situation where a new tool is required, developed to encompass the positive 
attributes of the existing tools and overcome their areas of deficit. 

The aims of this study were consequently to develop and validate a new regional 
outcome tool for the upper limb that possesses the required characteristics, both 
methodological and practical. It addition it was also hoped to demonstrate, through 
criterion validity, that the ULDQ has the same measurement capacity as the existing tools 
and not be influenced by personality traits, specifically social desirability. 

The research conducted in this study has followed this line of argument and 
considered the area of regional outcome measurement tools that are Self Report Measures 
(SRJVIs). The available 'gold standard' tools that are presently used or were previously 
developed are considered and discussed in depth for their positive and negative attributes 
and their practical and methodological characteristics. A new tool, that is regional and 
specific to the upper limb, was designed and determined for its validity, construction and 
capacity to function in the clinical population and tested against the existing 'gold 
standards'. The tool and its effectiveness are presented and recommendations are made 
for similar tools for the other essential regional areas of the lower limb and spine and 
from a generic and screening perspective. These tools can be used independently or 
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within a global or total approach that can be instituted for the management, screening, 
measurement and determination of injured individuals in a quick, simplified, efficient and 
cost effective manner. 

1.1 Background on Self Report Measures 

1.1.1 Introduction 

Medical outcome measurement tools, specifically Self Report Measures (SRMs), 
have been well defined for most of this century. They are used to assess a patient's status, 
particularly their function as an entity or as a component within the perspective of their 
Health Related Quality of Life (HRQOL). They also determine how this status changes 
over time to demonstrate progression, regression or stabilisation of a condition (Ware et 
al., 1993). For the effective application of a SR1vI in the clinical setting there is a need to 
consider different factors when choosing tools for clinical or research use. These factors 
include the understanding of what 'measurement' in this form really is and what it is that 
we measure as well as why it is required and how it is made. There is also the 
consideration of the format in which the tool is or should be presented and the 
information obtained and why. The use and advocacy of these tools is supported by the 
developmental research determining their methodological and practical characteristics. 

Understanding these aspects of the background on SR1Ms in general, and those used 
in the upper limb specifically, enables one to comprehend the need for further research 
and development with regional upper limb outcome measures. It also assists in the 
understanding of the basis from which the development of this regional outcome 
measurement tool, the 'Upper Limb Disability Questionnaire' has been derived. 

1.1.2 Measures and Measurement - What, Why and How? 

The question of 'What is a measure?' is well answered by the epidemiologist's 
viewpoint. Blair (2001) states simply that a measure '... ascertains the magnitude of 
something by using a measuring instrument to make a comparison with an external 
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standard.' The subsequent question of 'Why do we measure?' is also simply summarised 

by Blair (2001) in that we measure '... in order to introduce precision and objectivity into 

our observations', since precise and objective descriptions facilitate accurate 

communication and comparison. The goals we wish to achieve will subsequently 

determine the optimal methods chosen and the context and dimensions of measurement 

we seek. Blair (2001) states that the specific choice of goals will be '... tempered by the 

pragmatic considerations of the current state of knowledge and the materials and 

resources available.' 

Understanding measurement as being a critically important component in the 

determination and administration of medical and health care, one must also reflect from 

the generalised perspective and paradigm of exactly, 'What do we measure?'. From a 

reading of the literature and consideration of the practical circumstances, most commonly 

the answer is related to one of three areas: 

the determination of the effect of an intervention strategy or technique; 

the clarification or setting of a current or base line status; or 

consideration of change over time from natural progression or active intervention. 

There is a range of outcomes within these three broad categories that is determined by the 

demands of the clinical or research situations that are presented in the medical and allied 

health fields. Regardless of these factors, '... it is important that outcomes are chosen for 

their relevance to the goals rather than for ease of measurement' (Blair, 2001). 

With the determination and understanding of the what, why and how of a SRM, the 

practical considerations of the implementation of measurement into the clinical and 

research arenas must be accounted for, the 'H ow do we measure?' The optimal 

characteristics for a measurement tool vary with the reason for making the measurement. 

Regardless of this background reasoning, all tools need to deliver measures that are valid, 

where all observers agree on the value of the measurement; and reliable, where the tool 

measures what it is believed to measure. 

With the decision on measurement tool choice, the practical implementation to 

demonstrate how it is applied and utilised remains critical. Obtaining the measurements 

and producing the subsequent analysed results enables a conclusion or decision to be 

made that must be seen and accepted as true and accurate. 'Even the best measurement 

tools can only produce valid measurements when applied appropriately' (Blair, 2001). 

Having considered and determined the responses to these fundamental aspects of 

measures and measurement tools, the reason this measurement is undertaken can be 
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viewed and understood from the purely scientific perspective. Harris (2001) redefines this 

concept of purpose for the twenty-first century by the consideration of the original 

landmark work of Kirshner and Guyatt (1985). These authors first devised and published 

a methodological framework for assessing health indices. It is significant that these 

original authors some 20 years ago concluded what is only now being emphasized as the 

most critical aspect of outcomes measures and their use; that the purpose for clinical 

based measurement must consider and revolve primarily around indices for quality of life 

or HRQOL, impairment, activity limitation, participation and well being distress (World 

Health Organisation 2001), not just function or status as the defined critical entity. 

The choices made at each stage of constructing a quality of life index will differ 

depending on the purpose for which the instrument is chosen. Kirshner and Guyatt 

(1985) explore and outline the implications of index purpose for each stage of instrument 

development. These stages and indices of purpose are each dealt with individually in 

progressive order in the methodology section of this thesis and include: selection of the 

item pool, item scaling, item reduction, determination of reliability, of validity, and of 

responsiveness. Kirshner and Guyatt (1985) rightly point out that at many of these stages, 

not only are the requirements for discriminative, predictive, and evaluative instruments 

not complementary, they actually compete. They emphasise that attention to the purpose 

of an instrument will clarify the choices, both for those developing quality of life measures 

and for those selecting an appropriate instrument for clinical and research studies. 

Kirshner and Guyatt (1985) stated that tests or measures in clinical medicine or the 

social sciences can be used for three purposes: discriminating between subjects; predicting 

either prognosis or the results of some other test; and evaluating change overtime. Harris 

(2001) has provided a 21" century definition for each of these purposes or classifications: 

• Discriminative tests are those that are designed to distinguish between individuals with 

and without a specific problem or function. 

• Predictive tests classify individuals into a set of predefined measurement categories, 

either concurrently or prospectively. 

• Evaluative tests measure change in function over time or with intervention. 

Despite these concrete definitions and the acceptance of the methodology and 

classification system of Kirschner and Guyatt, (1985) it is recognised that well known tests 

in various fields of health and medicine are misused though error or misunderstanding 

that can lead to interpretation and subsequent decision making that is erroneous and 

misleading (Harris, 2001). 



1.1.3 Self Report Measures (SRMs) 

Self Report Measures (SRMs) are defined as feedback tools, completed by the 
patient, that indicate the status, disability or outcome of a specific area or condition 
(Friedsam & Martin, 1963; Williams et al., 1976; Denniston &Jette, 1980; Reynolds, 
1982; Roland & Morris, 1983; Wiechman et al., 2000). These tools are presented in 
various ways and forms. They can be objective, such as that performed by a medical or 
health professional, or subjective, 'self rated' where the individual is asked to record 
their own response (Roland & Morris, 1983). SRMs in general correlate more closely to 
other subjective measures than the professional's objective criteria (Friedsam & Martin, 
1963; Bergner et al., 1976; Denniston &Jette, 1980). They have also been shown to be 
more responsive to significant improvements over time than clinical measures (Pransky 
et al., 1997; Michener & Leggins, 2001). This is considered by some authors to be a 
consequence of both the patient's own perspective and that of the social pressures and 
choices that affect disability and its perception. 

Disability can be defined as '... the limitation of a patient's performance 
compared with that of a fit person' (Garrad & Bennett, 1971; Fairbank et al., 1980). 
However, Williams (1976) argues that '... disability is a social choice rather than a 
mechanical necessity'. Consequently, there is the potential for discrepancy to occur as 
the patient perceives their normal capacity and hence their disability as a reflection of 
their '... usual performance...' whilst their treating professional perceives normal as 
optimal performance' (Dunt et al., 1980). By contrast, a contrary view is obtained if 
both the professional and the patient are requested to provide a perceived level of 
disability using the same scale. In this case it is the patient who repeatedly reports less 
disability than that reported by the doctor (Nagi, 1969). This significant difference in 
perspectives is effectively a difference of paradigms. It results in discrepancies that are 
noted and recorded and is a contributing factor to the inaccuracy and inconsistency of 
objective measurement criteria for many physical ailments and conditions. 

Despite this improved general correlation between the responses of SRMs and a 
patient's overall status and how it is changing, there still remains a potential for error 
that must be considered. This potential is social desirability or the psychosocial 
personality trait that causes an individual to respond to such questionnaires in a manner 
they feel is socially desirable rather than their true intention or opinion (Wiechman et al., 
2000). It is important that when considering a SRJ\'I there be an awareness of this trait 
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and its potential influence. Every individual has a natural degree or level of this 

personality trait. However, there exists a critical or threshold level that, if present, will 

affect the reliability and validity of a SRM. Consequentially, it must be accounted for in 

either the development or delivery of any such tool. 

The practicalities of the demands and time restrictions of daily clinical work and 

the administration of the determinants of outcomes clearly reflect that this factor cannot 

realistically be accounted for in the delivery phase. Since this property may affect the 

measurement properties of the SRM tools, it must then be accounted for in the 

development phase of any new tool if the tool is to retain its maximal properties of 

practical implementation (Smith et al., 1995; Wiechman et al., 2000). 

SR1VIs are an integral part of the assessment process. By virtue of their subjective 

nature the information is directly obtained from the patient and can be used to assess 

status and change over time. It is then a consideration as to the type of SRM that is to 

be utilised. Should it be quantitative where the content and item statements are pre-

determined by the researcher providing information on a select number of areas 

important to the condition or intervention under consideration? Or should the 

information be qualitative and a direct expression of the concerns and factors that are 

important to that individual but may not provide information that can be generalised 

and used in data gathering in the conventional research and scientific manner (Denzin & 

Lincoln, 1994)? The alternative and recently suggested model is one of a mix of both 

these forms of qualitative and quantitative investigation (Sackett et al., 1996; Williams et 

al., 1996; Cox, 1998; Ritchie, 1999; Ritchie, 2001). 

1.1.4 Medical Outcome Measures 

The term 'medical outcome' was most succinctly defined by Ware (1993) as '... the 

extent to which a change in a patient's behavioural functioning or well-being meets that of 

a patient's needs or expectations'. This definition is one of several and has been expressed 

in the medical literature over most of the twentieth century (Codman, 1914; Silver, 1990; 

Ware et al., 1993). More recently the term has become synonymous with disability 

measurement, which may also be defined as '... the capacity to function' (Cole et al., 1994; 

Verbrugge &Jette, 1994; World Health Organisation, 2001). Evaluation of symptoms and 

physical function at any level of disability are critical components in the process of 



assessing recovery and capacity following injury (Verbrugge & Ascione, 1987; Beaton et 

al., 2001) and consequently are an integral part of outcome measurement. Silver (1990) in 

his biographical account of Dr. Paul Anthony Lembecke quotes the latter from 1952 

describing: 

'The best measure of quality is not how well or how frequently a medical service 

is given, but how closely the result approaches the fundamental objectives of 

prolonging life, relieving distress, restoring function and preventing disability.' 

The goals of medical care for most patients have however been argued as being the 

achievement of a more effective life (McDermott, 1981) and the preservation of function 

and well being (Schroeder, 1987; Ellwood, 1988). Whether or not the achievement of this 

goal is attained is best determined and readily gained by information from the patient 

source itself. However, the quantification of such responses and their accuracy, validity 

and reliability is not as readily obtained as other information that can also provide a 

measure of this achievement. Such information includes the patient's experiences of the 

disease and the treatment received as well as its impact upon their life. Because this is not 

spontaneously provided it is often overlooked by the clinician and researcher. This 

information is then subsequently lost as it is not part of the medical record and 

unavailable for direct consideration for that patient or for analysis in a health care database 

(Ware et al., 1993). The means by which such goals are measured and their achievement 

determined is through patient surveys and is the fundamental basis of outcome 

measurement and the reason for the increased interest in the field itself and in its 

development and research. 

With the progressive development of outcome measurement in the areas of 

functional status and well-being and the increased understanding of the requirements of 

obtaining this form of assessment of the patient's perspectives on their health care 

outcomes, there have been significant methodological advances. Ware et al. (1993) in their 

'Manual and Interpretation Guide' for the Short Form 36 Health Survey form (SF-36), 

have classified these advances into five areas: 

Improved understanding of the dimensions of health and the validity of specific 

measurement scales in relation to those dimensions; 

Demonstration of the usefulness of standardised health surveys in clinical trials; 

Health policy evaluation; 

General population surveys; 

Medical Practice. 



Each of these listed areas is dealt with separately by Ware et al. (1993) with reference 

sources including conferences, proceedings and journal articles for each section detailing 

its significance and the progression that each provided within the context of the field of 

patient perspectives and health care outcomes. This systematic analysis of the categories 

of methodological advances enables users of existing tools, as well as developers and 

researchers of new ones, to consider the significance and breadth of areas that must be 

considered and accounted for. 

The recent advances in these areas of methodology in both the patient survey tools 

and the technology to implement reference source databases has made these assessment 

methods on a large scale more practical and a reality in the management of health care 

(Ware et al., 1993). The methodological advances provide the confidence and assurance 

that the information obtained with SRI\'Is does not imply a loss of reliability nor validity. 

Reliability, be it from a subjective or an objective measurement source must be 

determined by specific purpose reliability studies. Such studies have shown that the 

information and assessment from SRIVIs is statistically reliable and able to detect clinical 

change as well as representing the patient's perception of their functional status. Also they 

can and should be used to assess a patient's condition as they provide a unique 

perspective as a source of patient specific information (Michener & Leggins, 2001). 

Consequently SRMs tools are generally placed into three broad categories, 

screening, generic or condition specific. This latter category refers to regional, disease and 

joint specific tools, though the true definition of 'condition specific' is applicable to only 

the latter two (Pransky et al., 1997; Westaway et al., 1998; Beaton et al., 2001; MacDermid, 

2001; Michener & Leggins, 2001). Throughout the rest of this thesis 'condition specific' 

will only refer to disease and joint specific SRJVIs. 

The screening tools are designed to identify particular signs or 'flags'. These in turn 

indicate the risk or susceptibility of patients to prolonged recovery or the presence of 

psychosocial distress which will impact upon their ability to recover from the existing 

condition (Hennigar et al., 2001; NZWHA, 2001). The generic tools reflect individual 

general health and well-being as a whole or can be used in any condition or situation. 

The regional and condition specific tools indicate the function of the affected 

region and how this is impacting on the patient's daily life or HRQOL (Amadio, 2001; 

Jain et al., 2001; Michener & Leggins, 2001). They can assist in the decision making 

process for patient care but must be practical and easy to use as well as having established 

measurement properties so that obtained scores are interpretable (Stucki et al., 1995; 
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Michener & Leggins, 2001). These authors also note that there is inconsistency with 

condition specific SRIVIs in the form of their methodological and practical characteristics, 

particularly in those developed for the upper limb. Michener and Leggin (2001) state that 

for the upper limb, '... there is no consensus ... reached as to what domains should 

constitute a condition-specific functional limitation and disability scale'. This is due to and 

results in the conundrum that each scale and SR1VI developer includes what they believe is 

important and relevant. 

The literature indicates a growing consensus that in the research and investigative 

arena concurrent use is advocated, particularly in situations involving the development of 

new tools. By contrast the clinical arena is advocated to use a single SRM for the region or 

condition being treated due to practical restrictions and time constraints (Amadio, 2001; 

Michener & Leggins, 2001). In addition it is recommended that SRMs should be a 

standard part of the process of comprehensive patient assessment. The importance of 

such inclusion and acceptance across the various health and medical fields is the provision 

of an effective means of detecting clinical change. These tools are statistically reliable and 

take the unique perspective of representing patient perceptions when considering impair-

ments, functional limitations and disabilities (Amadio, 2001; Michener & Leggins, 2001). 

Tools advocated by various professional association groups, including Australian 

physiotherapists (Dabbagh et al., 2000; Davidson & Keating, 2002), and throughout the 

international community (Amadio, 2001; MacDermid, 2001; Michener & Leggins, 2001), 

indicate that the availability of effective SRIVI tools for determining patient focused 

outcomes is nearing fruition. There are now advocated regional outcome measures for all 

body areas that comply with these standards or requirements. However the upper limb is 

the regional area that is the most recent in terms of seeking internationally advocated and 

accepted SRJvIs and a primary reason for the initiation of this research. 

Despite the degree of progress and acceptance, the research and interest in 

development, quantification and validation in all areas of measurement tools for evidence-

based medicine continues. Consequently, demand and utilisation dictates that this research 

is not only required but should remain ongoing. Self report measures to determine 

regional outcomes remain one of the most clinically advantageous options for patient 

assessment. They are time efficient and accurate, possessing the critical traits of validity, 

reliability and responsiveness. Their practicality ensures patient self assessment can be 

gauged in terms that are both quantitative, through pre-determined variables and 

qualitative, by means of patient volunteered information that may not otherwise be 
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forthcoming. Significantly, a single regional tool can replace a multitude of condition and 
joint specific measures due to their application across a variety of conditions and levels of 
severity (Liang and Jerre, 1981; Amadio, 2001; Beaton et al., 2001; MacDermid, 2001; 
Michener & Leggins, 2001). 

1.2 Outcome Measurement Tools for the Upper Limb 

1.2.1 Introduction 

The field of hand and upper limb therapy is a leading exponent in the 
determination and quantification of health (Amadio, 2001; MacDermid, 2001). 
Advocating standardisation for measurement tools and techniques has led to a multi-
dimensional approach (Testa and Siminson, 1996; MacDermid, 2001) with emphasis on 
functional measures and Health Related Quality of Life (HRQOL) rather than physical 
clinical indicators (Yelin et al., 1980; Deyo, 1988). This was driven by an increase in the 
prevalence and resulting disabilities from work and compensable injuries (Pransky et al., 
1997) and a corresponding lack of tools that provided evidence of intervention 
effectiveness and its impact on work status and income (Gartland, 1988; Levine et al., 
1993; Goldenhar and Schulte, 1994; Katz et al., 1995). Calkins (1991) summarised this 
dilemma quite succinctly by stating that '... objective clinical measures may not adequately 
portray and reflect the full impact of a disease or treatment upon the functional status of 
the patient'. 

The interpretation of these concerns raised the issue that psychosocial 
compensable issues and the impact of functional consequences, such as the ability to 
perform at the pre-injury level in the work place, are less important to the non-working 
populations that were often being studied (Kulick et al., 1986). This implied that further 
studies on population samples of injured workers were required if accurate comparative 
reference data was to be obtained and again raised the argument for functional 
measurement and the advocated use of SRMs. Furthermore, the SRMs had been 
demonstrated in several studies to be more responsive to significant improvements over 
time (Pransky et al., 1997) as only a loose correlation had been shown between SRMs and 
the objective anatomical measures and physical tests (Lockwood, 1989; Amadio, 2001). 
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The information obtained from the physical tests is often invaluable and may indicate 

individual physical capacity, but concerns persist about results validity due to the effects 

of internal and external factors such as motivation, task specificity and individual fatigue 

(Tramposh, 1992; Dusik et al., 1993; Blankenship Organisation, 2000; Jobfit, 2000). 

Research over the past decade has documented and demonstrated the poor 

correlation between limitations in functional capacity and the clinically obtained 

parameters of objective testing (Amadio, 2001; Beaton et al., 2001; MacDermid, 2001; 

Michener & Leggins, 2001). Both the physical-anatomical and functional-SRIVI forms of 

measurement are critical, particularly in the upper limb. Both must be considered if a true 

indication of resultant outcome and overall individual patient status is to be achieved. 

1.2.2 Current Knowledge in Upper Limb Self Report Measures 

Over recent years the focus has shifted from the established physical perspective 

toward the subjective and functional to indicate and verify that an intervention has been 

effective and changed the impairment at which it was directed. The essential criteria of 

outcomes now require that any observed change also translates into a functional or 

HRQOL improvement, not just the earlier requirements where the physical indications 

alone were considered sufficient. By consequence there is now increased focus on 

capturing the patient's perspective as well as measuring this disability and handicap 

(MacDermid, 2001). Such focus has not eliminated but rather supplemented the pre-

existing standard physical forms of outcome evaluation that continue to remain essential. 

This progressive evolution of the consensus and advocacy of what is the accepted 

standard for the measurement of outcomes in the upper limb was highlighted in the July 

2001 edition of 'The Journal of Hand Therapy'. This edition of one of the most 

influential journals in upper limb research and treatment was devoted to the topic of 

measurement and assessment. It used a series of articles and literature reviews to deal 

respectively with the most recently developed outcome measurement tools and the issues 

pertaining to the current state of knowledge. It also presented research on the 

interpretative findings of outcome data to indicate the reliability, validity and 

methodology issues of several outcome tools. This single journal edition also included 

four new condition specific outcome measures for the upper limb: The Prosthetic Upper 

Extremity Functional Index (PUFI) (Wright et al., 2001), the Upper Body 

Musculoskeletal Assessment (UBMA) (Kramer et al., 2001), The Patient-Rated Elbow 
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Evaluation questionnaire (PREE) (MacDermid, 2001) and the Injured Workers Survey 

(IWS) (Hennigar et al., 2001). 

The literature reviews in this issue included overviews of the regional and condition 

specific SR1vI tools (Amadio, 2001) as well as summaries of the available outcome tools 

and their properties for measurement of function and disability in the shoulder and upper 

limb (Michener & Leggins, 2001). The interpretative research findings of outcome data 

for reliability, validity and methodology issues looked at radial fractures (MacDermid et 

al., 2001), wrist disorders Gain et al., 2001) and regional upper limb tools compared to 

joint specific tools (Beaton et al., 2001). This latter study was a further progressive 

analysis and the final long awaited official publication of the 'DASH' (Disabilities of the 

Arm Shoulder and Hand) after seven years of development work. The DASH, as the 

most advocated and researched regional upper limb tool, was chosen as the primary 

'criterion measure' for this study on the ULDQ. 

The aspects of this journal edition of specific interest to this study included the 

literature reviews that presented the current state of knowledge, the summaries of the 

specific upper limb measurement tools and the articles outlining the methodological 

processes used for new tool development. The four newly published measurement tools 

referred to are the most recent progressions and additions in the area of upper limb 

outcome measures. Their publication clearly indicates that the process of new tool 

development is both ongoing and accepted. They also provide a clear trend in the process 

of methodology and validation techniques used to research and develop a new upper limb 

outcome tool for general health and medical use as well as the aspects of the upper limb 

itself that need to be considered within the context of such a developmental process. This 

series of journal articles in the various areas that pertain to upper limb outcome 

measurement provide the most up-to-date working resource in this area. 

These works reinforce the fundamental requirements for any such measurement 

tool that were initially outlined and detailed in 1981 by Liang and Jerre and supported by 

multiple authors over the ensuing period (Patrick and Deyo, 1989; Greenfield and 

Nelson, 1992; Hudak et al., 1996; Pransky et al., 1997; Michener & Leggins, 2001). These 

authors concur with the noted article by Liang et al., 1990 that any newly developed 

measurement tool for determining functional outcomes, using a regional or condition 

specific approach should be ' ... in a self-administered format ... 'as such tools can 

determine outcome changes in physical function... '.They provide clinical information 

with accuracy, reliability, validity and responsiveness with additional advantages over 
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physical assessment of five essential practical characteristics. Self report measures are and 

must be: 

Brief, 

Easily understood, 

Relevant to working populations, 

Applicable across a variety of conditions and 

Applicable across a variety of disease severity levels 

Unfortunately, these key practical guidelines to successfully achieving a regional 

tool for the upper limb were often neglected or compromised by developers of new tools. 

The critical balance between brevity, function and HRQOL was forsaken with a narrower 

focus on physical capacity. To measure a broader range of outcomes a global tool is 

required (Bergner, 1987; Feuerstein et al., 1993) such as the Sickness Index Profile (SIP) 

(Bergner et al., 1981) or the General Health Survey Short-Form 36 (SF-36) (Ware et al., 

1993) or its abbreviated version the SF-12 (Ware et al., 1996). However, it must not use 

retrospective consideration of the condition, or 'transitional scales', as these have been 

demonstrated as a task too difficult and unreliable for the patient (Ross, 1989) who cite 

remembered levels of pain and symptoms as higher than they were actually reported at 

the original point in time (Linton and Melin, 1982; Ross, 1989; Westaway et al., 1998). 

Many new SRM developers adopted similar item and scale methodological characteristics 

as those later shown to be deficient, in preference to developing a new approach or using 

a simpler dichotomous scale which is far more practical. Focusing on the broader 

approach gave the increase in the consideration of global health and the ability to 

compare a greater range of illness and functional severity but at the cost of the practical 

issues mentioned. It is clearly evident that there remains a need for a SRM that can 

balance all three components of brevity, function and HRQOL; the ULDQ will be 

designed to address this void. 

The consistent problem facing therapists is how to use these individual SRMs and 

which to choose. Should the choice be a regional SRM tool or a condition specific tool? 

To then use a given SRM tool, it must be both reliable and valid if there is to be 

confidence in the scores that are obtained Qain et al., 2001). For the upper limb, the 

research to determine these two factors has only been recently completed in the last five 

years. This has been for the limb as a whole (Beaton & Richards, 1995; Streiner & 

Norman, 1995; Stock et al., 1996; Pransky et al., 1997; Davis et al., 1999; McConnell et al., 

1999; Beaton et al., 2001), for the individual joints of the wrist and hand (MacDermid, 
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1996; Amadio, 1997; MacDermid et al., 1998; Chung et al., 1999; MacDermid et al., 2000; 

Amadio, 2001;Jain et al., 2001), the elbow (Turchin et al., 1998; MacDermid, 2001) and 
the shoulder (Beaton & Richards, 1996; Beaton & Richards, 1998; Michener & Leggins, 
2001), and for specific upper limb disorders such as Carpal Tunnel Syndrome (CTS) 
(Levine et al., 1993) , sarcoma (Davis et al., 1996) , instability (Kirkely et al., 1998) and 
brachial plexus lesions (Choi et al., 1997). 

Pransky (1997) highlighted the significance in the power of the SRM tool over 
standard physical assessment criteria with the finding of an inverse relationship between 
patient numbers required to detect an effect at a given level of type 1 error and the results 
achieved. The SRM was twice as responsive to significant change as the physical measure 
of grip strength as the latter required four times as many patients to demonstrate a 
significant outcome to CTS intervention. This has significant clinical implications as SR1vI 
tools can be used with greater ease and confidence with less patients, effort and time 
requirements. Their study demonstrated conclusively that the use of their SR1vI, the 
Upper Extremity Functional Score (UEFS), was feasible for the measurement of physical 
function in work related UEDs (Upper extremity Disorders) as well as valid and 
responsive across a wide range of disorders and degrees of severity. The responsiveness 
capacity of the UEFS indicated that it is more likely to detect significant change as a result 
of disease progression, treatment or preventative intervention than the traditionally used 
physical clinical measures. The implication is that any SRM shown to be highly correlated 
to the UEFS, such as the DASH and ULDQ in this study, will have similar 
characteristics. 

This significant implication of the effectiveness and ability of SRIVIs in the clinical 
situation are unfortunately seldom grasped and utilised by many clinicians on a daily basis 
(Amadio, 2001; Beaton et al., 2001; Michener & Leggins, 2001). Amadio (2001) p64  in 
his overview of the current state of knowledge in the area of upper limb outcome SRM 
tools concluded that: 

'These tools represent a means to the end. They do not replace anything; 
instead, they add to our ability to understand, in discrete terms, what is 
happening to our patients.' 

Amadio (2001) subsequently presents a detailed discussion that is focused on five specific 
upper limb SRMs advocated by the various professional groups, prominent authors and 
researchers. The conclusions indicate the importance of several specific measurement 
properties and methodological factors when choosing such tools; responsiveness, 
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reliability, validity, internal consistency, sensitivity and cultural adaptation. Michener 

(2001), in the same Journal edition reinforces these properties producing a final list of 11 

tools that possess these characteristics advocated for shoulder and upper limb use. Both 

these articles and their recommendations provided a basis for the initial stages of the 

development of the ULDQ in this thesis. 

Regional tools reflect the entire area as a single entity or kinetic chain unit where 

each individual part impacts on the function of the others (Binkley et al., 1999; Davis et 

al., 1999). They can be used for any disease or joint and thereby theoretically replace the 

need for condition specific tools, though their sensitivity may be reduced in specific 

situations such as known conditions. The most significant advantages are in the practical 

characteristics of savings in time and administrative commitments as just one SRM is 

required for all aspects of the affected region. With time being a precious commodity in 

health care, this advantage is the strongest argument to support the adoption of regional 

SRIVI tools in most clinical settings and situations, particularly the upper limb, provided 

the chosen tool possesses the essential methodological and practical characteristics. 

1.2.3 Regional Tools for Evaluation of the Upper Limb Patient 

An extensive review of the literature using a search of three electronic data bases, 

MEDLINE, CI[NAHL and Pubmed Online from 1980 to 2001 were performed with the 

key words of outcomes, self report, function, disability and upper limb. In addition a peer 

reviewed search by means of direct contact with physiotherapy, occupational therapy and 

hand therapy clinicians and researchers enabled a further clarification of the available 

'grey literature' that included tools that were from conference proceedings, under current 

research or unpublished. This produced eight regional questionnaires suitable for use in 

the upper limb. Six are designed and developed specifically as regional tools. These are: 

1.M-ASES - Michael's - American Shoulder and Elbow Surgeons Standard Assessment 

Form (Beaton & Richards, 1995; Streiner & Norman, 1995). 

2.NULI, - Neck and Upper Limb Index (Stock et al., 1995) 

3.TESS - Toronto Extremity Salvage Scale (Davis et al., 1996) 

4.UEFI - Upper Extremity Functional Index (Stratford et al., 2001) 

5.DASH - Disability Arm Shoulder and Hand (Davis et al., 1999; Beaton, 2000) 

6.UEFS - Upper Extremity Functional Scale (Pransky et al., 1997) 
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The remaining two tools possess transferable qualities from their original field of 
development and are advocated by some authors as being suitable to be used as regional 
tools for the upper limb (Chung et al., 1999; Davis et al., 1999; Amadio, 2001). 

MFA - Musculo-skeletal Function Assessment Questionnaire (Martin et al., 1997) 
MHQ - Michigan Hand Outcomes Questionnaire (Chung et al., 1998; Chung et 

al., 1999) 

The problems that confront the potential user of each of the eight tools described 
above are their limitations. All are either lengthy or complicated or designed for focus on 
a specific sub-group or purpose such as workers' compensation, the hand or cancer. Only 
the DASH, UEFS, NULl and UEFI were designed specifically as general regional 
outcome measures for the upper limb and capable of describing disability of the entire 
limb without losing the ability to detect effects for different conditions at each area or 
joint in the limb (Davis et al., 1999). However, of the eight tools identified for this study, 
only the DASH and UEFS have been fully researched to determine their essential 
methodological characteristics and show sufficient psychometric and measurement 
properties to be viable in the clinical and research setting. Despite this, both tools have 
several areas of critical deficiency in both the statistical values of their methodological 
characteristics and their practical implementation that need to be addressed and modified 
to improve their suitability. This also emphasises that development of any new upper 
limb regional outcome measurement tools must address these areas of deficiency but still 
retain the critical psychometric measurement properties and practical characteristics 
necessary to ensure acceptance. 

1.2.4 The Main Regional Upper Limb Self Report Measurement Tools 

1.2.4.1 The UEFS (Upper Extremity Functional Scale) 

The UEFS was specifically developed to measure the impact of UEDs on function 
in a workers' compensation population group. The item list for the UEFS was selected 
from an original list of 12 items obtained by means of discussion groups using physicians, 
occupational therapists and patients. Consequently it was not exhaustive and raises 
doubts on its content and construct validity. The original 12-item list was field tested on 
a pilot group of 35 injured workers producing a final subset of eight items completed 
most commonly by the patients (80%). This final version SRM was then tested over 2 

it 



years in the Massachusetts region involving two groups who were either 'Chronic UED 

Patients', n = 128, or 'Carpal Tunnel Syndrome Patients', n = 165, who were enrolled in 

prospective follow-up studies of the UEFS and other established SRMs such as the 

Arthritis Impact Measurement Scale (ALMS). 

Substantial variance in UEFS scores were observed for the different groups and 

different times, particularly in the UED group, and attributed to the greater variation or 

different types of conditions. Both groups showed a floor response (lowest score or 

maximal function) but no ceiling responses (maximal response or lowest function). 

Reliability included internal consistency of scale as shown with the Cronbach's 

Alpha value being 0.83-0.93 and comparable to the AIMS value of 0.93. It was 

demonstrated that a single factor item accounted for between 42-56 percent (%) of item 

variance, but did not state which factor. Test-retest reproducibility was not determined as 

repeatable tests over a short time interval were not performed. 

It was shown that the UEFS had construct, content and discriminant validity. 

Responsiveness was determined providing a Standardised Response Mean (SRM, 

underlined to distinguish this from SRM - Self Report Measure), and the Effective Size 

(ES). The results supported the use of the UEFS in studies of work related UEDs as it 

demonstrated the required essential attributes of an effective survey instrument. 

1.2.4.2 The DASH (Disability Arm Shoulder and Hand) 

1.2.4.2.1 Formation and Development of the DASH 

The DASH questionnaire is the result of a multidisciplinary approach using item-

questions generated from previously tested outcome questionnaires that were 

predominantly upper limb orientated. These formed a basis for development of a new 

clinically orientated outcome measure for the entire upper limb as 'a single regional 

kinetic unit', specifically a region where all anatomical parts interact and are influential 

upon those that are within the kinetic chain (Hudack et al., 1996; Amadio, 2001; Beaton 

et al., 2001). It progressed and evolved over seven years to become an outcome tool that 

is now defined as being used to ' ... provide a single outcome measure to evaluate 

disability and symptoms in single or multiple disorders of the upper limb at one point or 

at many points in time ... no matter what region or regions of the upper limb are 

involved' (Beaton et al., 2001). 

The resultant core 30-item SRM outcome tool was intended for use by clinicians in 

daily practice and in research. Additional further investigations, research and testing 
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demonstrated the DASH to be well accepted clinically with reported use on most upper 

limb specific pathologies and a range of conditions affecting the individual joints. 

Investigative studies have shown the DASH to have sensitivity and responsiveness to 

change that exceeds that of general health status questionnaires such as the SF-36 

(Turchin et al., 1998; Beaton et al., 2001; MacDermid, 2001). It has also been shown, as 

expected, to be slightly less responsive than condition and joint specific tools that focus 

on a single region or the symptoms and disabilities associated with a single pathologic 

condition (Turchin et al., 1998; Beaton et al., 2001; MacDermid, 2001). This is 

consistent with conceptually similar studies combining regional or condition specific 

SRIVIs and generic health outcome tools, such as the SF-36. These studies demonstrated 

that there was little benefit in using both regional and general SRMs as the specificity and 

greater accuracy from the more specific tools meant that only the latter were required in 

the clinical setting (Hawker et al., 1995; Michener & Leggins, 2001). 

The aforementioned DASH studies all supported the properties of the tool in 

various population groups as the 'gold standard' for criterion measurement. The DASH 

was strongly advocated by its authors and the original organisations involved in 

establishing it including the American Academy of Orthopaedic Surgeons (AAOS), the 

Council of Musculoskeletal Specialty Societies (COMSS), and the Institute for Work and 

Health (Toronto, Canada). There was also significant influence from the 'American Hand 

Therapy Association' (AHTA) with strongly supportive publications in their keynote 

journal, 'The Journal of Hand Therapy' (MacDermid, 2001) and in their annual 

conference proceedings , as confirmed by 2001 Journal Editor, Joy Macdermid (2001, 

pers comm, August 27). Further support was provided by members of the Upper Limb 

Collaborative Group (ULCG) which included allied health and medical practitioners in 

the various fields of physiotherapy, occupational and hand therapy, orthopaedic surgery, 

sports medicine and also specialist physicians from within Canada and North America, 

many of whom were recruited to support the project at its inception. The momentum 

supporting the DASH as the advocated international regional tool for the measurement 

of upper limb dysfunction became overwhelming, so that by the time it was published in 

its final form it was already accepted as the 'gold standard' for upper limb regional 

outcome measurement. 

The DASH has subsequently been translated into several languages including 

Italian, Spanish, French, German and Swedish (Amadio, 2001; Beaton et al., 2001). 

Population-based norms have now recently been collected for the DASH and will enable 
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a comparison to be made for an individual to their expected age and gender adjusted 

normal value. The advantage of this is that a percentile value can be provided instead of 

a simple score that should provide additional precision to the rating system. 

1.2.4.2.2 Publication of the DASH 

The publication of the DASH was made in June 2001 (Beaton et al., 2001) with 

supporting research on its test-retest reliability, construct validity and responsiveness for 

patients undergoing treatment who had upper limb disorders either proximally or distally. 

The full content of the items and questions remained unchanged, as per the original 

working copies of the document, though the lay Out and the final section for work related 

injuries was new as were the endorsement logos from the various associations and 

funding bodies. This represented the final phase of the progressive development of the 

DASH in this form and is definitive in its support and advocacy of the DASH as the 

SRM outcome tool most appropriate for the upper limb. Significantly, it is also the first 

step in the planned progression towards a shorter form, the 'Quick DASH' or DASH-il' 

as detailed by Amadio (2001) and confirmed by one of the DASH's principle authors, 

Dorcas Beaton (2001, pers comm, August 27). 

This published paper (Beaton et al., 2001) considers the DASH in a diverse 

population group and makes a longitudinal study of patients with various upper-limb 

disorders comparing the results with those obtained with joint specific measures as a 

means of criterion validation. This specific area of focus on the DASH was required to 

be investigated as the earlier preliminary and developmental work had provided sufficient 

evidence of the validity and reliability of the DASH scores, but there was a lack of critical 

research data on comparisons of the DASH in patients with disorders in different upper-

limb regions. This was particularly so in regard to the question of whether the DASH 

would be able to provide evidence of construct validity, test-retest reliability and 

responsiveness, which are essential characteristics if it is to indicate sensitivity in 

evaluating change over time, specifically in patients who are affected in different parts of 

the upper extremity (Guyatt et al., 1992; Hays et al., 1993; DeVellis, 1996; Lohr et al., 

1996; Guyatt et al., 1997). This was achieved by conducting a prospective study following 

approval by the respective research ethics boards. 

A population sample of convenience sample of patients waiting for treatment of 

upper-limb conditions at major teaching centres was used. Their care was in no way 

affected with only monitoring through questionnaire completion before and after 
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treatment being implemented over a three-month period. Four groups of patients, two 
groups with proximal or shoulder disorders of glenohumeral arthritis and soft tissue 
conditions, predominantly rotator cuff tendonitis; and two groups with distal or wrist and 
hand conditions of carpal tunnel release and tendon disorders of trigger finger and 
tendonitis were targeted. Acute injuries were not included because pre-treatment 
measures of disability cannot be obtained. 

The questionnaire completion method was through an initial or baseline package 
with a second package for completion three to five days later. Two follow-up packages 
were then mailed out at four and 12 weeks to provide the prospective data collection. Up 
to two reminder packages and phone calls were made to encourage response. 

The authors involved 200 patients in all, 172 (861/o) were re-evaluated 12 weeks 
after treatment with 86 patients also completing the test-retest questionnaire three to five 
days after the initial or baseline evaluation. Sample demographics showed that the 
average age was 42 years with the majority being married. Approximately 50 percent had 
a University level education and approximately 10 percent were off work on workers' 
compensation due to their problem. The mean duration of symptoms was 193 weeks 
(more than three years) with the majority of patients taking some form of medication, 
including narcotics, in approximately 30 percent. There were also a high proportion of 
patients with depression (approx 25 percent) and 62 percent had low back pain. The use 
of the SF-36 showed that the general health of the sample cohort was lower than that of 
the U.S. general population using population based norms. 

The criticism of the sample is that it does not truly represent a good cross-section as 
there is a bias toward poor health, middle age and only chronic conditions. Future studies 
need the sample characteristics to demonstrate general health that approximates the 
general population of the location in which it is investigated. For a physiotherapy or allied 
health tool to be relevant acute to sub-acute conditions are preferred and a diversified age 
range represented by a median in the 40 year age group and a large standard deviation. 
These characteristics can then be combined with those from other studies to provide a 
broad view of the population in general and the effectiveness of the SR1vI under 
investigation in determining symptoms, function and disability status. 

1.2.4.2.3 The DASH Statistical Results 

The final study on development and validation of the DASH by Beaton et al., 
(2001) determined the tool's characteristics and statistical results and considered in-depth 
the psychometric properties of validity, reliability, error measure and responsiveness. 
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These authors chose established SRIvI questionnaires that were specific to the distal and 

proximal aspects of the upper limb region as their criteria. Consequently they determined 

by direct comparison the psychometric properties of the DASH in distal conditions, 

when compared to the Brigham (carpal tunnel) questionnaire (Levine et al., 1993); and in 

proximal conditions, when compared to the SPADI (Shoulder Pain and Disability hidex) 

(Roach et al., 1991). In addition they also chose other recognised markers of pain and 

function that were concurrently completed then used correlations or t-tests between the 

DASH and these measures to assess construct validity (Beaton et al., 2001). 

Construct validity was presented through baseline score distribution (grouped in 10 

percent amounts or scores of three) which was shown to be normal though with a skew 

tendency toward higher levels of function or lower DASH scores. This was similar to the 

distribution found in the UEFS study (Pransky et al., 1997) though the latter 

demonstrated a flatter 'saw-tooth' distribution rather than a normalized or 'bell' shape. 

The DASH study also reflected the findings of the UEFS study by demonstrating higher 

disability in the wrist and hand group than the shoulder group with lower mean and peak 

values in the latter. 

Discriminant validity was confirmed in two areas and in the anticipated directions 

with significantly lower disability scores for those individuals who were managing to 

continue working and those able to do 'all they wanted to'. This discrimination was also 

found to be consistent within the separate patient sub-groups of shoulder and wrist/hand 

(Beaton et al., 2001). 

Convergent construct validity was shown by demonstrating moderate to high 

correlations with other markers of upper limb function, disability and symptoms 

(particularly pain) and expressing them as statistical values using the Pearson/Spearman 

correlation coefficients where 0.7 was taken as the minimum value required (Beaton et al., 

2001). Known-groups validity was demonstrated by showing differences between the 

DASH scores of patients who were working or functioning and the scores of those who 

were not. The DASH validity values found in the final study (Beaton et al., 2001) were 

comparable with those found in other populations by Hudak (1996) and Turchin (1998) 

as well as those in the original field testing that provide the guidelines in the users' manual 

(McConnell et al., 1999). 

Test-retest reliability was assessed using the intra-class correlation coefficients and 

other summary statistics for patients completing the test-retest reliability at three to five 

days after baseline. The chosen comparative was a Visual Analogue Scale (VAS) on a 
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standard 11 point Likert scale. Patients were considered unchanged if they indicated that 

their problem had not altered as demonstrated by a score of 'no change + /- 1 response 

category'. The result was considered excellent as it demonstrated the DASH outcome 

measure exceeded the recommended guideline standards for test-retest reliability at the 

interpretation levels for both the individual and group scores (Cole et al., 1994; Nunnally 

& Bernstein, 1994; McHorney & Taylor, 1995; Lohr et at, 1996; Guyatt et al., 1997). The 

results were also comparable to the scores obtained by other researchers (Turchin et al., 

1998). 

Error measurement was expressed as the Standard Error of the Measurement 

(SEM) and Minimal Detectable Change (MDC) at 95% and 90% CI with the latter found 

to be 10.7 on a 100 point scale. This is identical to earlier values presented in the DASH 

users' manual (McConnell et al., 1999) where at 90% CB the MDC was 12.8 DASH 

points. These values are significant as they form the basis of the comparative calculations 

of MDC and SEM for the 'know group' method in this study. 

Responsiveness standards are examined and discussed in depth in each of the 

DASH studies. The principle DASH author, Beaton (2001), considers the use of the 

'Cohen Rule of Thumb' method (Cohen, 1983) for classification of a specific SRM as 

either, 'good' or 'large' as 'meaningless'. This rule states that a tool's responsiveness, 

regardless of statistical variable used to determine the value, can be considered as 'small' 

when responsiveness is between than 0.2 and 0.5; moderate when it is between 0.5 and 

0.8.; and large when the value exceeds 0.8. However, as the responsiveness value is 

totally dependent on the type of change examined, it can be found to fall into more than 

one of 'Cohen's categories' at the same time for the same sample determined solely by 

which responsiveness test is used. To clarify this statement and determine this critical 

characteristic these authors employed the accepted statistics of SRM, ES and Change 

Scores. They also utilised ROC curves, though it has been argued by Michener (2001) 

and confirmed by Denise O'Connor of the University of South Australia's School of 

Occupational Therapy (2001, pers comm., August 16) that this statistical method is 

neither as reliable nor effective an analysis tool as the three other responsiveness 

indicators. 

Beaton (2001) found the SRM values were considerably more favourable than 

those of the ES by approximately 25%-33%. Since ES uses the Standard Deviation (SD) 

of the initial scores and the SRM uses the SD of the change scores, it is clear that the 
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higher SD of the initial scores affected these values and supports the argument that it is 

the change that is the fundamental value of interest. 

The authors consider 'known group change' to have occurred between baseline and 

12 weeks after the initiation of the treatments to demonstrate the ability of the DASH to 

show change in all situations where '... change was presumed to have occurred'. This 

analysis method to indicate responsiveness was used as a precedent for the 

responsiveness calculations in this thesis. 

The DASH was also able to discriminate well, for example between patients who 

were working and those who were not, (p <0.0001) which validated the inclusion of the 

optional work status section. The responsiveness of the DASH (to self-rated or expected 

change) was reported as comparable with or better than that of the joint specific 

measures used as the construct and criterion measures in the whole group and in each 

region. 

1.2.4.2.4 Practicality of the DASH 

Regardless of the strength of the detailing of statistical support for validity, 

reliability and responsiveness, the tool becomes redundant if it cannot be used in a 

practical sense, which is the greatest drawback of the DASH. 

The DASH itself is a lengthy tool that is two to four pages long, depending on 

whether the cover page is presented and whether the patient is to complete all four 

sections or just the main two-page, 30-item component. The tool has a total of 38 items 

in a 1-5 Liken scale format. Effectively it is divided into four sections of which two are 

compulsory and the remaining two are optional components that can be completed 

dependent on the individual patient's functional orientation, physical status and whether 

their injury is compensable. 

On analysis of the item- questions, the DASH has a disproportionate balance of 

limb specific outcomes compared to HRQOL outcomes when compared with other 

internationally accepted regional questionnaires, such as the Roland Morris Disability 

Questionnaire (RMDQ) (Roland & Morris, 1983), the Oswestry Low Back Pain Disability 

Questionnaire (Fairbank et al., 1980) and the Northwick Park Neck Pain Questionnaire 

(Leak et al., 1994), all regional outcome tools for the spine (Stratford et al., 1996; Beatie & 

Maher, 1997; Michener & Leggins, 2001). The format, length and complexity required to 

complete then subsequently score the tool, results in a reduced practical capacity for its 
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implementation into the daily clinical environment. This makes it better oriented towards 
the research and investigatory fields (Michener & Leggins, 2001). 

1.2.4.2.5 Conclusions and Recommendations for the DASH 
The conclusions after this detailed analysis of the statistical properties are that the 

evidence provided was definitive of the validity, test-retest reliability, and responsiveness 
of the DASH. The study by Beaton et al. (2001) also demonstrated that the DASH had 
validity and responsiveness in both proximal and distal disorders that was equivalent to or 
exceeded that of accepted and advocated joint specific tools; the 'SPADI' for the 
shoulder and the 'Brigham' for the carpal tunnel and wrist/hand. This was concluded as 
confirming its usefulness across the whole extremity. 

These results also compared well to previous studies on these aspects of validity 
(against constructs of function and pain) where a value of Alpha = 0.9615 was 
determined and reliability which was found to be a value of 0.9219 during other 
preliminary development work by authors directly involved (Hudak et al., 1996; Marx et 
al., 1999; McConnell et al., 1999). Similarly good comparisons are found in work by 
other authors who indirectly investigated the characteristics of validity and reliability 
when using the DASH for comparison to another instrument (Kirkely et al., 1998; 
MacDermid et al., 2000). These authors also determined that responsiveness was 
adequate though less so than that shown by the authors involved in the tool's 
development. The comparison of these and other results of the DASH can also be 
compared to those determined in this study and presented in the results section. 

1.2.5. Summary 

With the increasing prevalence of outcome measures and their utilisation by 
clinicians and researchers, the importance of the instruments appropriateness is vital. For 
an upper limb regional SRM tool to be used confidently and judiciously in the assessment 
of patient outcomes for functional limitation and disability, several criteria are essential. 
The tool's practicality for the daily clinical setting in terms of ease of use and scoring is 
paramount, whilst the measurement properties must be adequate and the psychometric 
properties established in order to assure utilisation and peer acceptance. There are 
sufficient joint and disease specific measures already available to serve the requirements 
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for condition specific tools, however there remains a need for a regional outcome tool 
that is practical and contains the appropriate psychometric and measurement properties 
that fulfil the stipulated criteria. The proposed ULDQ that is under development and 
statistical investigation in this study is anticipated to assist fulfilling this need. 

1.3 Tool Evaluation - The Methodological and Practical Characteristics 

1.3.1 Evaluation of a Questionnaire or SRM Tool 

The decision by a potential user as to whether or not a new SRIVI should be 
considered for the clinical or research setting is determined in several ways. Each 
situation has different demands determined by its methodological and practical 
requirements. Methodological characteristics refer to the scale's psychometric properties 
of validity, reliability, internal consistency, responsiveness, sensitivity and error estimate 
(Ware et al., 1993; Amadio, 2001; Beaton et al., 2001; Michener & Leggins, 2001). The 
practical characteristics refer to those of the scale format, time to complete and 
subsequently score, length, mode of administration, ease of comprehension, cultural 
adaptation and usefulness (Ware et al., 1993; Amadio, 2001; Beaton et al., 2001; Michener 
& Leggins, 2001). These characteristics are detailed and summarised in Table 1.1 
'Methodological Characteristics of an Adequate Instrument' and Table 1.2 'Practical 
Characteristics of an Adequate Instrument' (adapted from Michener & Leggin (2001) 
Tables 1 and 2 respectively). 

To further understand and interpret the results obtained with such tools an 
understanding of what is the likely or usual occurrence, must also be made. This is 
achieved through the use of comparative data MacDermid, 2001) or a database of 
population based normal values (Ware et al., 1993; Beaton et al., 2001). A final 
consideration is whether the research data provided are significant. This is in terms of the 
sample size used to calculate the methodological characteristics and if it is sufficient to 
reduce the potential for missing a significant difference by avoiding a type II error or iow 
power (Dawson & Trapp, 2001). 
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Table 1.1: Methodological characteristics of an adequate instrument 

Validity: the degree to which a scale measures what it intends to measure 
Content Validity: how adequately the instrument portrays the construct of interest 
Construct Validity: how well the instrument relates to other similar and dissimilar 
instruments 
Types: Convergent and Divergent 
Discriminant Validity: how well the instrument can discriminate between patients 

Reliability - the stability of a measure 
Test-retest Reliability: Repeatability of a scale; ICC - Intra-class Correlation Coefficient, 
Kappa Coefficient 

Internal Consistency: the homogeneity of a scale, Chronbach Alpha Coefficient 

Responsiveness: the ability of a scale to measure clinical change 
Standardised Response Mean - SRM 

SR1vI = mean change (follow-up scores - initial scores) 
SD of the change scores 

Effect Size - ES 
ES = mean change (follow-up scores - initial scores) 

SD of the initial scores 

Receiver Operating Characteristic - Curves - ROC 

Guyatt Index of Responsiveness 

Relative Efficiency 

Sensitivity - how fine or sensitive are the differences that can be measured from the 
responses of the questionnaire. Sensitivity is a direct consequence of the number of 
questions and the number of potential responses 

Error Estimate: the error associated with the patient's score on a Self Report Measure. 
Standard Error of the Measurement - SEM: an estimate of error for one-time scale use 

SEM = SD (at base line) x square root (1 - test-retest reliability coefficient) 
or SEM = SD x square root (1-Cronbach Alpha) 

Minimal Detectable Change —MDC: an estimate of the error with multiple uses of a scale 

MDC = Z value x SD x square root (1 - test-retest reliability coefficient) x square root 2 
or MDC = Z value x SD x square root (1-Cronbach Alpha) x square root 2 

Adapted from: Table 2 p69  Michener (2001): 'Practical Characteristics ofan Adequate 
Instrument'; Amadio (2001); Beaton (2001). 



Table 1.2 Practical characteristics of an adequate instrument 

Scale Format - what response method is chosen: - 

Liken - transitional scale from 0 or 1 to a finite value eg 3, 5, 7 or 10 
Multi - Liken - Multi-choice with each response progressively valued 
VAS - a linear scale with or without markings 
Dichotomous - yes / no or tick the box for a response 

Time to complete - time taken by the individual patient to complete the scale including 
the reading of the explanatory notes and any required written response 

Time to score - time taken by the administrator of the scale to mark it accurately 

Length - how long is the scale in terms of the: 
- the number of item-questions 
- the physical number of pages 
- the amount of instruction or instruction pages 
- the number of potential responses 

Mode of administration - how the questionnaire tool is administered to and completed 
by the patient. Some scales have multiple forms such as: interviewer, computer interface 
and patient completion. 

Ease of comprehension - that all users easily understand the scale, including the patient 
and clinician, as well as referring sources and third pany groups such as workers' 
compensation, insurers and government depanments. 

Cultural adaptation - translated directly to the language or the culture for which it is 
destined or modified and to fit the colloquialisms of that culture. 

Usefulness of scale - in terms of the clinician's specific interest in determining the 
patient's status and degree of progress for both daily clinical use and research purposes. 

Adapted from: Table 2 p69  Michener (2001): 'Practical Characteristics ofan Adequate 

Instrument'; Amadio (2001); Beaton (2001). 

In the research setting, the focus often leans towards the methodological 

characteristics as a consequence of the need for accuracy, precision and the ability to 

detect change. However in the real world of daily clinical management, it is the practical 

attributes of speed, simplicity and ease of use that are most essential. With the 

introduction of new SR1vIs comes the task of establishing the measurement propenies. 

The subsequent evaluation process of any new SRM outcome instrument is an 

ongoing field of study. Such a process must address the tool's propenies and determine 

to which populations it is applicable, to which different purposes it is best suited and to 

note variations within the instrument itself. With completion of the practical and 
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methodological properties, a new tool must at some stage develop comparative data to 
enable the interpretation of individual patient scores (Amadio, 2001; Beaton et al., 2001; 
MacDermid, 2001; Michener & Leggins, 2001). 

Michener (2001) states that, 'Measurement properties for any given scale are 
established by testing the scale in a sample of patients with the diagnosis of interest 
then statistically analysing the scale for reliability, validity, and responsiveness'. With 
these essentials established, the scale is then generalisable to a patient population 
defined by the characteristics of the sample. As the clinical demands for evidence-based 
medicine and outcome determination increase, the ability of an outcome tool to cross 
the diagnosis boundary and measure multiple conditions simultaneously has become 
more important. The development of the regional outcome tools as a way of fulfilling 
this need was by consequence initiated then established and is now being consolidated. 
Yet with each new regional development, the essential measurement properties must be 
retained but with a higher consideration of the practical characteristics to ensure that it 
is viable in the new millennium where the critical demand of time on the researcher, 
clinician and patient have now vastly increased. 

1.3.2 Methodological Characteristics 

The methodological characteristics of any scale are' ... established by testing in a 
sample of patients with the diagnosis of interest then using statistical analysis ... 
(Michener & Leggins, 2001 p  69). These statistics include, but are not limited to, the 
scale's validity, such as logic or face validity, content, construct, criterion and 
discriminant validity; reliability, including test-retest reliability; error measurement that 
includes the SEM, MDC and internal consistency; responsiveness, such as the SRM and 
ES but may include other techniques such as ROC Curves, the Guyatt Index of 
Responsiveness and Relative Efficiency (Ware et al., 1993; Amadio, 2001; Beaton et al., 
2001; Michener & Leggins, 2001). Each of these characteristics will be considered in-
depth in this section and the values, calculations and meanings detailed and explained in 
terms of their relevance to the development and construction of a new outcome 
measure for the upper limb. 
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1.3.2.1 Validity Considerations 

1.3.2.1.1 Introduction and Definitions 

The bedrock for scientific research is founded upon the 'Holy Trinity' of key issues 
of which validity is one and reliability and generalisability are the others (Sparkes, 1998). 
Validity is one of the fundamental concepts that support any problem solving process 
and is the criterion most often scrutinised as it measures adequacy, or how well the tool 
does the job of measurement Oaln et al., 2001). Validity investigation assists the 
understanding of'... whether we can apply instruments to specific groups of patients for 
specific purposes' (MacDermid, 2001). Without validity, any research is ineffective 
(George et al., 2000). 

Validity is defined by Nunnally and Berstein (1994) as 'the degree to which a scale 
measures what it purports to measure' and supported by more recent authors (1ortney & 
Watkins, 2000; Michener & Leggins, 2001) as well as being rephrased by Amadio (2001) 
as '... how reasonable it is to expect that a questionnaire is measuring what you want it to 
measure and how accurately it might be doing so'. As such, the validity of a measure is 
not dichotomous, being either present or absent, rather it is present in degrees, being 
more or less valid dependent on such factors as the population studied and the setting 
used Gain et al., 2001). Put succinctly in the context of this study, 'How well does it 
measure function and disability of the upper limb?' 

The final determination of validity is based upon its four essential components 
being present and defined; namely logical or face validity, content validity, construct 
validity and criterion validity (Thomas & Nelson, 1990). However, this foundation is not 
universally agreed as some authors argue that for SR1VIs only the latter three need be 
considered as face / logic and content validity are the same (Guyatt et al., 1993; Amadio, 
2001). However, most authors strenuously disagree and deal independently with each of 
the four areas (Rubin & Babbie, 1989; Thomas & Nelson, 1990; French, 1993; Streiner & 
Norman, 1995; George et al., 2000). Still others (Beaton et al., 2001; Michener & 
Leggins, 2001) consider that a further aspect, discriminant validity, must also be taken 
into consideration whilst Guyatt (1993) and Michener (2001) also consider convergent 
and divergent validity and that it be accounted for within the area of construct validity, an 
argument supported by Beaton (2001). 

The process of developing a new questionnaire or SRM is divided into three phases 
or stages as defined by Guyatt (1986). These involve: 

Stage 1: Item Generation 
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Stage 2: Item Reduction 

Stage 3: Reliability and Validity Testing 

Stages 1 and 2 encompass the areas of face and content validity specifically, whilst the 
validity in Stage 3 is determined by the construct and criterion approach. 

Logical or face validity is effectively a subjective process of validation. It refers to 
whether a test looks as if it is measuring what it professes to measure (French, 1993) or 
that, '... the instrument appears to be assessing the desired qualities' (Streiner & Norman, 
1995). Alternatively, it is a tool that is accepted as valid by the scientific community in 
general and face validity is established by this choice alone. However, in situations of 
research into new measurement tools, particularly those designed for situations of clinical 
outcome, it is important and necessary to determine and ensure logical validity if the 
potential for individual bias of the researcher is to be removed from the design process 
(French, 1993). Most commonly this is achieved via input from the potential patient 
population for which it is designed and from specialists within the field where it is likely 
to be used. 

Content validity refers to whether or not a test covers a representative sample of 
items and by consequence it should express all aspects of that multi-faceted concept 
(French, 1993). Rubin (1989) describes it as '... the degree to which a measure covers the 
range of meanings included within a concept', whilst Streiner (1995) defines it as '... 
whether the instrument samples the important content or domains.' Michener (2001) 
refers to content validity as how well the instrument portrays the areas of the entity or 
'construct' it intends to measure; specifically, do the items selected within the SRIvI truly 
represent the construct of interest, namely functional limitations and disability? 

Construct validity refers to the extent to which a test is measuring the underlying 
theoretical or hypothetical constructs (French, 1993; George et al., 2000). It tests the basis 
for using an instrument's scale and refers to how well the tool performs in comparison 
with instruments of a similar purpose. This similarity is referred to as 'convergent 
validity', whilst comparisons to instruments of dissimilar purposes and dimensions are the 
'divergent validity' (Michener & Leggins, 2001). The construct validity can be tested by 
measuring concepts in several different ways then comparing the results, or by relating 
the test results to some other behaviour pattern (French, 1993). Alternatively, it can be 
considered from the perspective or reinterpreting the question itself (Amadio, 2001). 
This requires defining whether the tool being considered provides scales that are 
comparable to those from other measures. Put more succinctly, do the results obtained 

32 



with patients who are determined by other means to be worse, score worse with the SRM 
in question and score better following treatment that is likely to improve their condition? 
This is termed the 'known group difference method' and will allow some objective 
numerical determination of construct validity (Thomas & Nelson, 1990). Other valid 
techniques include 'baseline score distributions' and whether these show a normal pattern 
or skew toward high or low scores, or vice versa. They can also be assessed in relation to 
the presence of minimal score or 'floor' effects and maximal score or 'ceiling' effects 
(Meenan et al., 1992; Pransky et al., 1997). 

Criterion or concurrent validity is the vital final phase in validity determination and 
the process by which a new measurement or instrument is compared to a previously 
validated or 'criterion' measure (George et al., 2000). It is a comparison or correlation of 
the new measure to an existing similar instrument that is considered the 'gold standard' 
tool that performs the same task as that which the new is purporting to do (Amadio, 
2001; Michener & Leggins, 2001). Subjects complete the new and old SRM concurrently 
or 'head to head' with little or no time difference between tests. The key issue of concern 
is the choice of the criterion test itself, which must be valid and reliable to be justified in 
this way. The argument is made that for functional status or symptoms and disability 
assessment, there is no gold standard, so therefore, '... concurrent criterion validity cannot 
be assessed' (Michener & Leggins, 2001). The accepted best option for SRM outcome 
tools is to compare the results of the tool in question '... with those obtained by other 
measures' (Amadio, 2001). However, with the increased availability of existing proven 
regional upper limb SRM tools, specifically the DASH and UEFS, this method of direct 
comparison has gained greater acceptance, particularly if a further concurrent comparison 
of a second SRM or 'other measure' is made. 

Discriminant validity is the ability of a scale to discriminate between patients with 
maximal and minimal functional deficits (Nunnally & Bernstein, 1994). It is analysed by 
determining the ability of the SRM scale to assess the function of the limb or joint in 
question when compared to external criteria. These criteria can be chosen from a 
multitude of possibilities that include, range of motion, coping capacity such as those 
'able' compared to those 'unable', or a separate external marker of 'improvement' 
opposed to 'not improved'. 
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1.3.2.1.2 Specificity in Upper Limb Measurement Tool Research 
Validity research in upper limb outcome SR1VIs has followed the established general 

protocols for SR1vI research and development. The effective standard for this is now set 
by the Toronto based UECG group in their development of the DASH. This has 
included numerous papers with the most significant being those by Hudak (1996), Davis 
(1999) and Beaton (2001) each of which has specifically addressed and determined 
validity in an accepted and systematic manner. These authors followed the three-stage 
process of questionnaire development established by Guyatt (1986) and outlined in 
section 1.2.4. This involved an initial 'item generation phase', followed by an 'initial item 
reduction' and 'final item reduction with field testing'. This process is also supported by 
Stratford (2001) in the development of their upper limb regional tool, the Upper 
Extremity Functional Index (UEFI), and by Michener (2001) in their review to determine 
suitable upper limb and shoulder SRMs that possess '... established measurement 
properties of reliability, validity and responsiveness to change'. 

The item generation phase ensures that content and logical validity are determined 
from this. The process consists of a literature search to recognize any possible test items 
from existing published questionnaires that considered upper limb function and disability 
either as a section within the outcome tool or designed specifically to measure it. Clinician 
and therapist input is then sought to provide and identify additional questionnaires and 
items that include non-published tools. The generated items are then pooled and broadly 
classified into musculoskeletal symptoms, impairment, disability and handicap as broadly 
defined by the World Health Organisation's developed taxonomy (World Health 
Organisation, 2001). 

Initial item reduction reduces the item pool and is usually performed by one or two 
authors and is based on redundancy and relevance. Expert opinion is then drawn upon to 
further reduce the pooi to a final set items whose sample is '... specific to symptoms and 
function in each joint or disorder as indicated by their inclusion in a joint- or disease-
specific instrument ... ';(Davis et al., 1999) or that reflect upper limb use in the wording 
of their specific content. 

'Further item reduction' is often data based and enables further exclusion and 
elimination to a short list of item questions. Hudak (1996) and Davis (1999) completed 
this last aspect by means of a peer group who considered the items in four categories: 

• a joint in the upper extremity, or 

• relevant to the upper extremity but not specific to an anatomic region, or 
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• not specific to the upper extremity i.e. relevant to both extremities, or 

• not relevant to the upper extremity at all (one group). 

In this way content validity can be assured as the results are provided on a priori basis and 
the final questionnaire is based directly upon several other questionnaires that are already 
in use and measuring the targeted area of investigation. 

The format of the questionnaire must also be chosen and a literature review on the 
current practices of questionnaire development methodology is most common. This 
process is based on issues such as '... time frame, scaling and wording of the response 
options, wording of the questions to reflect capacity and performance, attribution to the 
most involved, and/or either upper extremity and comorbidity' (Hudak et al., 1996). 

With a format and questionnaire draft in place, pre-testing can be performed on a 
pilot group with upper limb conditions and the feedback obtained used to ensure 
readability, absence of ambiguity and understanding of the questions scaling and content. 
In addition, this practice ensures that adequate response options are available. With 
completion of the final document, field-testing can be initiated to obtain feedback on the 
questionnaire from targeted patient populations. The implications and recommendations 
of these studies are that any new questionnaire must focus its item identification and 
selection towards the areas of greatest consensus in identified advocated tools that 
possess the appropriate methodological and practical characteristics. 

The determination of construct validity in the research of regional outcome 
measures of the upper limb has again seen the work the UECG authors as the foremost 
exponents. Their process has been discussed in the previous section with use of the 
'known-group' method and baseline distributions as areas of specific focus. They also 
considered divergent validity through the comparison of joint specific measures in 
population groups for whom they were not intended under the hypothesis that these 
tools should show a lower correlation. However, this was not the case and highlighted 
the lack of specificity for the condition specific tools and the efficacy of the regional tools 
reinforcing the concept of the regional questionnaire and the single kinetic chain model. 

Criterion validity has been initiated through the investigations of regional upper 
limb SRM tools compared to other various validated indicators. This has included 
measures of function, both regional and condition specific, as well as other self report 
measures of severity and clinical measures that are more conceptually related to upper 
extremity function. All of these have been shown to be strongly correlated with the scale 
scores for regional upper limb SRIVI tools such as the DASH (Beaton etal., 2001), UEFS 
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(Pransky et al., 1997) and NULl (Stock et al., 1996). By comparison, the physical and 
clinical examination, clinical tests on strength and grip, and laboratory studies have all 
shown a poor correlation and even dissociation between their findings and those of 
functional activity (Harris et al., 1979; Katz et al., 1995; Pransky et al., 1997; Amadio, 
2001; Michener & Leggins, 2001). 

1.3.2.1.3 Consequences and Implications 
Since measurement qualifies the quantity and is the predecessor to determination, it 

must then follow that the tool that makes this measurement is valid, accurate and proven 
to be reliable. What must be considered is how one approaches the process that could 
support or refute this. The step from simple variables of distance and time to the field of 
critical clinical research on quality of life outcome measures is large. However, the process 
of measurement and the measurement of the measuring tool's validity are essentially the 
same. The consequence is that such work or research in this field of investigation must 
still be scrutinized in the same manner addressing the same fundamental issues (Sparkes, 
1998). Validity of both the research design and the measurement process are fundamental 
to sound clinical investigation, as research data cannot be truly interpreted if validity is 
questioned. However, since these measures have only recently been developed for UEDs, 
there is little information to act as a prior source and determinant. The most effective 
process by which the validity of measuring tools can be assessed is through pilot work 
prior to the beginning of a research project (George et al., 2000). 

Ultimately, despite the most rigorous and thorough planning reality remains that 
'... perfect validity, in design or measurement, is virtually unobtainable in human research 
science' (George et al., 2000). A degree of error will by consequence be present. It is then 
up to the individual user to decide what level of error is acceptable before the validity and 
subsequently the reliability of the research is corrupted and becomes a serious concern. 

1.3.2.2 Reliability 

Reliability has been defined by Portney (2000) as '... the accuracy or precision of 
an instrument' and by Amadio (2001) as the '... repeatability'. Michener (2001) refers to 
it as '... the stability of a measure ... or scale', and warns clinicians and researchers that '... 
the most common mistake is to simply interpret the reliability coefficient'. This is not 
sufficient as the stability of a scale does not indicate or estimate the error associated with 
the scores it obtains. MacDermid (2001) expresses this by stating that reliability studies 
assist the understanding of' ... what methods to use in order to obtain a defined level of 
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reliability and the margins of error in our definition of our patient status'. It is the 
characteristics of MDC and SEM that define the error range and both are calculated 
independently by using the reliability coefficient value within the standard equation for 
each calculation process. The reliability coefficient defines the stability whilst the MDC 
and SEM define the scores error range. 

Test-retest reliability indicates a scale's stability when a patient or a patient group 
completes the same scale on two separate occasions, usually repeated some days apart 
when the patient's condition is unchanged but they cannot remember their original 
responses. This form of testing is usually made either before treatment commences, as 
preferred and utilised by some researchers (Beaton et al., 2001), or during a short period 
when there is no treatment. The repeated responses should be identical to the original 
(Amadio, 2001). To ensure this, or compensate for the degree of change that may have 
spontaneously or progressively occurred between the two test times, the scores can be 
analysed taking into consideration the patient's response to an indicator of change during 
this period. To determine 'unchanged patients', the participants are asked 'Has the 
condition changed during the period between questionnaires?', or a VAS level of status is 
used on both occasions with a standard 11 point scale. The degree of error permitted 
varies from 'no change at all' to 'no change + /- 1'. However this latter margin of error 
does not give an 'identical' value. The error level of 'no change at all' can be interpreted as 
the required standard under the definition given by Amadio (2001), however it will usually 
require a larger sample. 

Alternatively, patients who stated their problem had not changed in relation to the 
question 'How is your problem now compared to before your treatment/surgery' (Beaton 
et al., 2001) may also be considered; a response which can again have a dichotomous or 
VAS scale response.. Unchanged patients are then selected and the scores used for 
comparison and determination of an ICC value at 90% or 95% Confidence Bounds (CB) 
or Confidence Interval (Cl) (Beaton et al., 2001). Effectively, this calculation process is a 
standard means of gauging patients who were '... unchanged in order to determine if the 
corresponding scores on the questionnaire being investigated reflect this...' (Beaton et al., 
2001; Michener & Leggins, 2001). 

ICC values provide an estimate of how closely the numeric scores for each patient 
were to each other, or concordance, which are considered a stronger statistic for the 
description of reliability (Deyo et al., 1991; McHorney & Taylor, 1995; Dabbagh et al., 
2000). A model that can be used for this is that proposed by Shrout & Fleiss (1979) 
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which is derived from a two-way analysis of variance. This model states that the testing 
framework chosen for test-retest reliability, be it a 2, 3 or 5 day interval between tests, is 
assumed to be only one of many possible ways of analysing this form of reliability. The 
proposed minimum standard for the ability to interpret individual patient questionnaire 
scores is a coefficient of between 0.90 and 0.95 and approximately 0.75 for group-level 
interpretation (Shrout & Fleiss, 1979; Cole et al., 1994; Nunnally & Bernstein, 1994; Lohr 
et al., 1996). This is the same value or level defined by Portney (2000) though he does 
not differentiate whether it should be for group or individual level interpretation, 
implying that it is for either situation. 

1.3.2.3 Internal Consistency 

Internal consistency refers to the 'homogeneity' or 'the similarity of the individual 
items that compose the total score' (Nunnally & Bernstein, 1994; Portney & Watkins, 
2000). It is the ability of the questions within the same questionnaire to 'hang together' 
or move in the same direction and consequently reinforce each other. This is particularly 
important for the construction or obtaining of scales from a questionnaire (Amadio, 
2001). The responses should tend to move together, but not entirely as one, so that each 
individual response adds precision to the final score or result. Effectively it states that, 
'When a functional limitation scale is created, the items that generate the total score 
should all assess that 'construct' or entity of function' Michener & Leggins, 2001). These 
definitions are further supported by Pransky (1997) who effectively defined this 
characteristic as '... the scale items measuring the same construct... 

This feature of a SRM scale is measured by the 'Cronbach Alpha coefficient' and 
has a range from 0 to 1. A larger value or closer to 1 indicates a stronger relationship or 
correlation among the items within the scale. However, should the value be > 0.95 then 
too many items within the scale are too similar or testing the same construct indicating 
redundancy is present (Cronbach, 1951; Michener & Leggins, 2001). 

The SRM tools in this study have all demonstrated satisfactory levels of internal 
consistency through the use of the Cronbach Alpha coefficient. The SF-36 has 
established values by the original researchers and through independent research 
verification (Ware et al., 1993; Hawker et al., 1995; Ware et al., 1996; Martin et al., 1997). 
The UEFS demonstrated internal consistency with the Cronbach's Alpha value being 
0.83-0.93 and comparable to the AIMS condition specific outcome measure for arthritis 
which itself has an established value of 0.93 (Pransky et al., 1997). The DASH has an 



established Cronbach's Alpha value of 0.96 (McConnell et al., 1999; Beaton et al., 2001) 
which exceeds the 0.95 level indicating redundancy is present (Beaton et al., 2001; 
Michener & Leggins, 2001). 

1.3.2.4 Responsiveness 

Responsiveness is defined as the ability of a scale to measure clinical change, 
(Guyatt et al., 1987; Katz et al., 1992) or the ability to detect change when it has occurred 
(De Bruin et al., 1997; Wright & Young, 1998). Deyo (1986) in their research on 
'Assessing the responsiveness of functional scales to clinical change: an analogy to 
diagnostic test performance', initially proposed responsiveness as '... the ability to detect 
small but important clinical changes ... that can be determined by means of correlations 
between changes in longitudinal measures of disease impact and changes in the scores or 
scale values of the measuring tool.' This definition is supported by Pransky and colleagues 
(1997) in their discussion of the UEFS. 

Responsiveness is often the first characteristic examined in any SRM, particularly if 
it is new or under development. Of all the measurement properties that interest clinicians 
and researchers alike, responsiveness is the one that receives the most attention as it is 
vital for a SRIvI scale to be able to detect the presence of clinical change in a patient in the 
form of improvement or deterioration (Deyo & Centor, 1986; Guyatt et al., 1987; Wright 
& Young, 1998; Beaton et al., 2001; Michener & Leggins, 2001). This opinion is echoed 
by researchers at major Australian University Physiotherapy and Occupational Therapy 
Research Departments, such as the La Trobe University in Melbourne, as confirmed by 
Megan Davidson (2001, pers comm, March 23) and the University of South Australia in 
Adelaide, as confirmed by Denise O'Connor (2001, pers comm, August 16). 
Responsiveness studies assist the understanding of'... how well specific instruments pick 
up clinical change' (MacDermid, 2001). The indicators for this methodological 
characteristic are determined from the measured difference between before and after that 
are obtained then compared with those measured by other questionnaires (Amadio, 
2001). 'A scale is considered responsive if it can reflect the change that has occurred in a 
patient's function and disability' (Michener & Leggins, 2001). 

However, the responsiveness of an instrument is not a fixed property. In the view 
of some authors it is overrated and is not always the critical factor that must be 
considered and analysed to the extent that is often advocated (Michener & Leggins, 2001; 
Michener etal., 2002). Beaton (2001) considers responsiveness to be more aligned with 
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construct validity in that it is the validation of '... the application of the instrument in a 
specific test situation, not the instrument in and of itself.' Consequently, responsiveness 
must be '... described in relation to the relevant type of change' (Beaton et al., 2001). The 
evaluation of responsiveness requires that some sort of change has occurred and can be 
verified in some way. A patient's scores on any SRM are then tested against this change 
to determine if a true response has occurred or not. However, it is possible that a given 
SRM questionnaire can be, 'response specific', in that it may be sensitive to a particular 
type of change but not to another (Wright, 1996; Beaton et al., 2001). 

Responsiveness indices vary greatly between scales due to several factors. Most 
notably that the criterion selected to evaluate the change will vary between researchers as 
well as the scales themselves. This is because there is no gold standard for this area of 
measurement. The scales' responsiveness is judged in comparison to 'another measure of 
change'. This 'other' measure may be an overall global rating as defined by the patient, or 
a change in a patient's objective measurable range, or most importantly a change in their 
functional limitation items and their HRQOL. 'There is no single accepted method of 
assessing responsiveness' (Michener & Leggins, 2001). However, there are advocated 
preferred options and statistical choices. Despite the varying academic opinion and 
arguments, consensus is that the essential responsiveness criteria for any SRM be that it 
has the ability to detect potential change in clinical status. This is a critical part of the 
evaluation process for any scale that is designed to assess a patient throughout the course 
of a treatment program (Deyo & Centor, 1986; Guyatt et al., 1987). 

Different authors have defined different methods for assessing responsiveness. 
Michener and colleagues (2001) detail several of these in their review article on self-report 
scales for the assessment of functional limitation and disability of the shoulder. They cite 
the two most common methods and several authors who defined and recommended 
these. Specifically they are the SRM - mean change divided by the SD of change scores 
(Liang et al., 1990; Katz et al., 1992; Katz et al., 1994) ; and the ES - the mean change 
divided by the SD of baseline scores (Liang et al., 1985; Kazis et al., 1989). Four other 
advocated techniques include describing responsiveness through the use of 'correlation of 
changes', (Deyo & Centor, 1986; Kirkely et al., 1998; Beaton et al., 2001), ROC Curves 
(Deyo & Centor, 1986; Stratford et al., 1996; Beaton et al., 2001; Michener & Leggins, 
2001), Guyatt Index of Responsiveness (Guyatt et al., 1987; Guyatt et al., 1992) and 
Relative Efficiency (Liang et al., 1985). 
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The latter four methods are not generally utilised in the determination of 
responsiveness as they are less reliable and less statistically valid, however there remains 
argument over the relative value of the ROC Curves (Michener & Leggins, 2001). In 
particular, techniques that involve the use of 'transitional' scales or 'status difference' 
approaches show differences that may be attributed to either 'recall biases' or 'response 
shift phenomenon' (Herman, 1995; Mancuso & Charlson, 1995; Schwartz & Sprangers, 
1999; Sprangers & Schwartz, 1999). This is because recollection error threatens the 
effectiveness of cross-sectional validity studies (Reid et al., 1991; Kind & Dolan, 1999; 
Schwartz & Sprangers, 1999; Sprangers & Schwartz, 1999). 

This phenomenon is a change in how a response is cognitively formulated by the 
individual or, the change in how individuals calibrate or define such constructs as pain, 
health and quality of life over time. This latter situation is demonstrated by the 
comparative circumstances and the individual's different response when asked to describe 
'a current state' as opposed to recalling a 'change that has occurred in that state over time' 
(Sprangers & Hoogstraten, 1989; Mancuso & Charison, 1995; Allison et al., 1997; 
Gibbons, 1999; Beaton et al., 2001). Consequently this method of responsiveness 
determination comes under criticism and is not as strongly advocated with preference 
being given to SRM and ES. 

The accepted formulas for the calculation of the essential two values are as follows: 

SRM = mean change (follow-up scores - initial scores) 

SD of the Change Scores 

ES = mean change (follow-up scores - initial scores) 

SD of the Initial scores 

It is evident then that the SRM and ES are similar except that the SD values used, as the 
denominator or dividing value, are different. However the interpretation of the SRM and 
ES values are not standardised. 

Examination of the values critical to the determination of responsiveness highlights 
three critical statistics that are employed: 

- Change Scores - the mathematical difference between baseline and follow-up scores; 
- Effect Size (ES) - mean change divided by the SD of baseline scores; 
- Standard Response Mean (SRM)- mean change divided by the SD of change scores. 
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The in-depth investigation by Beaton (2001) analysed five separate methods for 
determining responsiveness applicable for upper limb regional SPJVIs, SRM, ES, 
Correlation of changes, ROC Curves, and change scores. It is then justified to heed the 
arguments of these authors on their description of what is important and the two 
significant issues relating to responsiveness that they demonstrated: 

That the magnitude of the change measured can vary with the types of change 
being quantified. This supports the premise of 'the taxonomy of responsiveness' 
proposed by Beaton (2001) that suggests that measuring instruments '... do not inherently 
possess a trait of being 'responsive' ... but that they are 'responsive to' different types of 
change to different degrees'. Consequently, responsiveness comparisons between 
different measurement tools should only be made when the instruments are placed 'head 
to head', i.e. in situations where similar types of change are being tested. This 
recommendation was fundamental to the methodology used in this study on the UILDQ. 

That the choice of statistic will affect the description of responsiveness as a 
significant difference can be found between the statistical values describing 
responsiveness for the same change in the same patients. This supports similar results and 
statements on responsiveness by Wright (1998). Beaton (2001) found 'a variation up to 
1.33 fold', or 33 percent, between the statistics of ES and SRM. This variation spans the 
range of the guideline known as 'Cohen's rule of thumb' (Cohen, 1983) as a variation of 
0.68 to 0.91, as measured by different responsiveness statistics for the same change, 
classed this change in separate categories of moderate and high effect. This evidence 
would support the abandoning of such an approximation rule as the variation or quality 
of the classification is due solely to the statistic chosen. 

A further statistical method that may be considered in the determination of 
responsiveness is Minimally Important Clinical Difference (MICD), the amount of 
change in function or what parameters the SRM questionnaire is measuring. It is the 
value that is important to the patient as opposed to the MDC, which is the statistically 
important value to the researcher or clinician (Beaton, 2000; Michener et al., 2002). 
Though recognised as an accepted means of determining responsiveness for analysis with 
a patient centred focus, this emphasis is not felt to be crucial by a sufficient number of 
advocating authors to be deemed a statistical analysis that is vital to the results and 
determination of responsiveness of the ULDQ as a regional outcome tool. This 
characteristic is useful but inconsequential when SRM and ES are analysed and 
determined. 
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Spontaneous change over time must also be considered and accounted for as a 
factor that can be responsible for the change in the patient when the analysis of change is 
made. It has been observed by Pransky (1997) in the research on the UEFS and by 
several other authors (Bergner, 1987; Ware et al., 1993) that SRM scores improve over 
time even without specific treatment or intervention. This natural progression or 
spontaneous self-improvement may represent actual improvement through natural or 
spontaneous self-progression or regression to the mean or a learning phenomenon in the 
questionnaire completion (Deyo, 1986). These factors must be taken into account in the 
overall final analysis and consideration of the effectiveness of the tool as a means of 
measuring disability and HRQOL and determining change in the status of a patient or 
patient group over time. 

Interpretation of disability scores is a final consideration that must be made once 
results and analysis are complete. What does the status or classification by the tool in 
question mean and what does the change represent? How much disability does the 
patient have based upon the score or measurement from the SRM tool used? Fairbank 
(1980), in producing the Oswestry Low Back Pain Disability Questionnaire, was the first 
and one of the few authors to have categorised their patients based upon the SRM tool 
scores. He classified disability into five groups that are determined by the percentage 
score measured. These are: 

- 0-20%: Minimal Disability 

- 20-40%: Moderate Disability 

- 40-60%: Severe Disability 

- 60-80%: Crippled 

- 80-100%: Bed Bound or exaggerating 

The degree of disability increases with the number of daily activities and functions being 
reduced accordingly, whilst the degree of intervention management for the condition is 
similarly increased. This precedent may be followed in the classification of patient 
disability using the other more recent spinal and limb regional outcome tools. However 
to be certain of the categorisation, population based normal values for the condition and 
the condition groups would need to be considered. The DASH is currently the only 
regional tool that has endeavoured to provide these values (McConnell et al., 1999; 
Beaton et al., 2001). 
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1.3.2.5 Sensitivity 

Sensitivity provides an indication of the magnitude of differences that can be 

detected from a measurement tool. Sensitivity increases as these options increase as it is a 

direct consequence of the number of questions and the number of potential responses 

(Amadio, 2001). Consequently, a dichotomous questionnaire should be less sensitive 

than a 'Likert' scale and consequently the respective scores for the methodological 

characteristics of reliability, validity, error, internal consistency and responsiveness should 

be similarly affected. However, the aim is to achieve the best compromise and the 

greatest degree of sensitivity with the least number of questions and responses possible. 

This latter reduction will improve ease of use and scoring as well as compliance by both 

the patient and the clinicians or researchers. Obtaining this balance is fundamental and 

critical to the effectiveness and acceptance of a new SRIvI by its potential users and must 

be reflected in the questionnaire's development and validation methodology. 

1.3.2.6 Error Estimate 

Error estimate is the error associated with the patient's score on a SRIN'I and has 

only been considered in-depth for regional SR1VIs in recent publications (Pransky et al., 

1997; Beaton et al., 2001; Michener & Leggins, 2001; Stratford et al., 2001). However 

studies of the lower limb, lumbar and cervical spine have had this analysis for some time 

(Fairbank et al., 1980; Roland & Morris, 1983; Baker et al., 1989; Stratford et al., 1996; 

Moir, 1998; Binkley et al., 1999). The two specific values are SEM, for single use and 

MDC for multiple completions (Binkley et al., 1999). 

Beaton (2001) defines MDC as '... the amount of change needed to occur on a 

SRIVI for it to be significant' and is calculated by using the SEM multiplied by the relative 

z value at the specified level or confidence, e.g. 90% or 95%. This definition is uniformly 

accepted by all authors with a simple variation in the positioning and calculation of the 

'square root of 2 or 1.4142' at the end as a variable to account for the scores being 

measured twice. 

MDC is often described as the final estimate of reliability (Jacobsen et al., 1984; 

Christensen & Mendoza, 1986; Stratford et al., 1996; Stratford et al., 1996; Wyrwich et al., 

1999a; Beaton et al., 2001) and is argued as being calculated by two different methods. 

The most common in larger studies using the SEM for the difference score which is itself 

estimated by using the test-retest reliability coefficient (Binkley et al., 1999; Stratford et al., 
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1999; Beaton et al., 2001; Michener & Leggins, 2001) and follows the original work 

presented by Jacobsen (1984) as: 

SEM = SD (at baseline) x square root (1 - Rxx) 

Rxx = test to retest reliability coefficient (Binkley et al., 1999; Beaton et al., 2001; 

Michener & Leggins, 2001) 

An alternative calculation method for SEM is that quoted in the paper by Michener 

(2001) which is derived from the work of Wyrwich et al. (1999a; Wyrwich et al., 1999b) 

that deals with bounds of relevant change. These authors do not use the adjustment-to-

the-error term but the Cronbach Alpha coefficient to replace the test-retest reliability 

coefficient. This use of Alpha moves away from longitudinal stability as the source of the 

variance and favours a cross sectional strength analysis instead with an instrument with 

high correlations between items (McHorney & Taylor, 1995). This different approach 

will not be of any consequence in research with a large sample size (n > 300) where the 

Cronbach Alpha and the test-retest coefficient will approximate each other or be 

effectively the same (Nunnally & Bernstein, 1994; Wyrwich et al., 1999a; Wyrwich et al., 

1999b). However, in most clinically based research, particularly that with limited funding, 

such sample sizes are rarely found. Beaton (2001) advocates that test-retest coefficients 

from similar patients are preferable and warns that; 'Caution should be used to avoid 

confusing the methods of SEM coefficient calculation using bounds of relevant change, 

as recommended by Wyrwich et al. (1999a), and Wyrwich et al. (1999b), with what appear 

to be similar coefficients under the rubric of MDC or reliability change indices' (Beaton et 

al., 2001). In this latter situation: 

SEM = SD x square root (1-Cronbach Alpha) 

The formula for calculation of the threshold of minimum change score or the MDC is: 

MDC (90% or 95%) = 1.96 (or 1.65) x SEM x square root (2) 
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To account for two samples being used i.e. time-i and time-2, the error must be 
doubled (Christensen & Mendoza, 1986; Jacobsen & Truax, 1991; Speer, 1992; 
McHorney & Taylor, 1995; Jacobsen et al., 1999). 

This enables the decision process about individual patient care in the clinical setting 
to be easily made by interpretation and application of these values with confidence that 
there has been true change, either improved or worsened, dependent on the SRM used 
(Michener & Leggins, 2001). 

1.3.2.7 Sample Power and Size 

Determination of the sample size required to demonstrate an important 
difference in any chosen question or topic prior to the commencement of investigation, 
is essential for a well-designed study (Dawson & Trapp, 2001). This will reduce the 
potential for missing a significant difference or the results having a type II error or low 
power which can occur when the sample size is too small to detect the desired effect. 
Medical journals, funding bodies and National Regulatory Authorities are increasingly 
requiring authors and researchers to provide information about the sample size required 
to detect a given difference. Different formulas can be used to estimate the required 
sample size that will take into account both type I and type II errors. Similarly there are 
software packages available that will also calculate the sample size and power. 

A review of the different regional upper limb SRM tools demonstrates only two 
that accounted for sample size and power in the planning and development phase, the 
DASH (Beaton et al., 2001) as detailed previously, and the UEFI (Stratford et al., 2001). 
With research and studies on new items and areas, investigators want to know if a 
difference exists between the new tool and the existing standard or control and if they 
will be able to detect it with the study they are planning or using. This probability is 
called the 'Power of the study'. For a sample with means from two independent groups, 
there is a choice of either a specific formula, a 'rule of thumb' or a comparison to 
previous studies to predict the required sample size (Dawson & Trapp, 2001). 

1.3.3 Practical Characteristics 

The importance of the practical characteristics of any scale is the balancing of 
brevity with adequate item numbers in order to achieve a SRM that is easy for the patient 
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to complete and clinician review, yet still assess HRQOL, function and disability 

adequately, validly reliably and appropriately. The development and production of such 

desired short but comprehensive scales take considerable time, input and multiple reviews 

during the development process (Michener & Leggins, 2001). Too often detailed 

attention is paid to the critical methodological characteristics to the detriment of the 

practical use of the final tool. Michener (2001) highlights this difficulty and the work 

requirement to satisfy the methodological requirements in their recent and concise 

analysis of SRIVIs for the shoulder discussed previously. This analysis emphasises the 

importance of the practical aspects of SRM tools and these factors have been noted and 

considered in depth in the development of the ULDQ. 

1.3.3.1 Scale Format 

Scale format is the response method chosen by the SRM designers to obtain the 

required information from the patient. Typically the questionnaire will have one of four 

rating scales previously discussed: dichotomous, multiple choice, Liken or VAS. In the 

latter two, there is generally a verbal 'anchors' points at either end describing the upper 

and lower limit values. With the dichotomous and numeric scales, the clinician is able to 

rapidly score the SRM from the numbers or responses indicated, with the dichotomous 

being the quicker and less prone to clinician scoring calculation error. With a VAS 

however, the linear value marked must be measured and the score obtained unless the 

values are specified and circled as numeric indicators. This is a time consuming process 

and its practical value in a busy clinic is reduced as is the subsequent calculation 

particularly if missing responses are to be considered and accounted for (Michener & 

Leggins, 2001). 

1.3.3.2 Time to Complete and Subsequently Score 

Time to complete is an essential criterion for any SRM that is provided for patient 

completion. The tool should be easy to comprehend and complete with minimal to no 

additional input other than the instructions accompanying the SRM. Consequently, it is 

the time taken by the individual patient to complete the scale and includes the reading of 

the explanatory notes and any required written response. Not only is it essential that a 

scale is easy for the patient to complete, but it must also be easy for the clinician to score. 

A manageable number of items should be present so that when manually scored and 

added it will provide an end-score that indicates the patient's function and limitation. 
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Consequently, it is the time taken by the administrator of the scale to mark it accurately. 

These two average times are usually provided separately to indicate the expected time 

required for the use of any SRM. 

1.3.3.3 Length 

Length as a practical characteristic is often neglected in the final version of many 

newly developed SRM tools. It is defined as how long the scale is in terms of the: 

- number of item-questions, 

- physical number of pages, 

- amount of instruction or instruction pages, 

- number of potential responses. 

The length of a SRM influences not only the time required to complete and score the 

scale, but also the patient's attitude and compliance with the completion process. 

Length of a scale is a critical factor as completion and scoring both utilise and 

influence one of the most precious commodities in health care today, time. In the area of 

upper limb specific SR1VIs, some tools are relatively short, and others are long and 

consequently slow to score (Michener & Leggins, 2001). For simplicity, a single scale type 

simplifies application and use and is a key criticism of several of the existing tools. This 

criticism has been heeded in the development process of this ULDQ questionnaire as 

one of the aims was to ensure a SRM that was quick and simple to use. 

1.3.3.4 Mode of Administration 

The mode of administration of a SRM is an aspect of practicality that refers to the 

way in which a scale is completed, or how the questionnaire tool is administered to the 

patient. Some scales have multiple mechanisms for this and include interviewer 

standards, computer interface and patient completion. An example of this is the SF-36 

(Ware et al., 1993). The majority or regional and condition specific questionnaires relevant 

to the upper limb that have statistical research supporting their measurement and 

psychometric properties are patient completed. 

It has been well established for some time that the use of a SRM avoids interviewer 

bias and ensures that presentation is uniform. By using a combination of closed 

questions and self-administration a reliable format is achieved (Metzer & Mann, 1952; 

Collen et al., 1969; Young, 1972). Consequently, the questionnaire should have the 

emphasis on design where statements are sentences that usually contain only one idea and 



are simply worded (Bennett and Ritchie, 1975). This further supports the work of Liang 

(1981) that calls for simplicity and practicality as key requirements for the effectiveness of 

any SRM. However, to gain a broader outlook and to encompass HRQOL to a greater 

extent there has been a recent trend towards the combination of related ideas or activities 

and the provision of examples to highlight the item question concept. This has enabled a 

broader response base, and in the case of example provision, improved compliance and 

reducing the need for additional instructions. Examples of this include the DASH 

(Beaton et al., 2001), NULl (Stock, 2000), SPADI (Williams et al., 1995) and Croft/SDI 

(Croft et al., 1994). 

1.3.3.5 Ease of Comprehension 

Ease of comprehension implies that all users easily understand the scale, including 

the patients and clinicians as well as referring sources, such as General Practitioners, 

specialists and various allied health professionals, and third party groups such as workers' 

compensation, insurers and Government Departments including those in the Health and 

Veterans areas. This will ensure acceptance of the scale as well as ease of discussion with 

any of the potential utilisers of either the SRN'I tool itself or the results and implications of 

assessment of the scores it provides. 

1.3.3.6 Cultural Adaptation 

Cultural adaptation is critical to the use of a scale in more than a single region or 

culturally specific location. A tool can be translated directly to the language of the culture 

for which it is destined or modified to fit its colloquialisms. Questionnaires can 

potentially be used across many cultures. In direct translation to another language the 

alteration of the language content must also be considered to ensure the intention and 

message is maintained consistently. A simple direct translation of the wording is not 

sufficient. Cultural issues must be taken into account (Guillemin et al., 1993) and the 

translation of many questionnaires has been successfully achieved and many studies have 

been undertaken involving translated SR1VIs (Stratford et al., 1995; Atroshi et al., 1999; 

Padua et al., 1999; Amadio, 2001). Guillemin and colleagues (1993) have provided 

reference guidelines that can be used for standards in the cultural translation of these 

SRIvI tools by reference to the item guidelines for the specific culture or region (Amadio, 

2001). 
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This tool has been translated or culturally adapted, but not validated, for the 
American language by members of the American Association of Hand Therapists 
(AAHT); German, French, Austrian, Italian and Arabic by qualified translators. 

1.3.3.7 Usefulness 

Usefulness of the scale is reflected in terms of the clinician's specific interest in 
determining the patient's status and degree of progress for both daily clinical use and 
research purposes. The tool should be assessing the patient's level of function and 
disability and indicate a treatment direction that addresses this. It should also assist the 
clinician's decision-making process in terms of the treatment options. 

1.3.3.8 Comparative Data 

A preferred requirement for the use of any outcome measure is comparative data as 
it enables the interpretation of individual patient's scores (McConnell et al., 1999; Beaton 
et al., 2001; MacDermid, 2001). Such data can vary depending on the purpose for which 
it is to be used. There are four types of comparative data with therapists and 
investigators requiring information from each group so that 'task appropriate 
comparisons' can be made. These data groups are: 

Normative data - from subjects with no pathology in the area under investigation; 
True Normative data - from subjects chosen randomly from the population; 
Post incident data - from subjects who have fully recovered from the specific 
pathologic condition of interest; 

Concurrent data - from subjects who are at the same level or point of recovery 
from the specific pathologic condition of interest. 

Studies that provide this information by investigating large cohorts of specific conditions 
are of specific value to the interested researchers, therapists and clinicians. The results of 
these investigations provide the benchmark for comparison of individual patient recovery 
rates by means of a global view of the average outcome (MacDermid, 2001). 
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1.4 Social Desirability 

Despite the improved general correlation between the responses of SRMs or 

subjective measurement tools and a patients overall status and how it is changing, there 

still remains a potential for error due to the personality trait of 'social desirability'. This 

psychosocial personality trait can cause patients to respond to such questionnaires in a 

manner they feel is socially desirable, rather than their true intention or opinion 

(Wiechman et al., 2000). Consequently, it must be accounted for in either the 

development or delivery of any SR1vI tool. The practicalities of the demands and time 

restrictions of daily clinical work and the administration of the determinants of outcomes 

clearly indicate that this factor must be accounted for in the development phase as part of 

the research design if the tool is to retain its maximal properties of practical 

implementation (Smith et al., 1995; Wiechman et al., 2000). 

Social Desirability (SD) as a response tendency with SRMs has been viewed as a 

potential source of systematic error variance for over 30 years (Wiechman et al., 2000). SD 

needs to be examined and considered within the methodological framework of medical 

research and particularly in areas involving SRMs (Reynolds, 1982; Wiechman et al., 2000). 

These authors suggest that social desirability, whether in the form of impression 

management or self-deception, has the capacity to mask relationships between the 

psychosocial variables including HRQOL and the outcome or criterion measures under 

investigation by measurement with self-reporting tools. Significant predictive and 

moderator effects that influence the self-report measures can be masked by high scores on 

a measure of self-defensiveness (Maher, 1978; Wiechman et al., 2000). This masking can 

lead to systematic error scores and false indications of an individual's capacity or 

functional status. 

Examination of the literature and research to date on the many advocated and 

commonly used orthopaedic medical SRMs has not shown any screening, advocating for 

concurrent use, nor consideration of SD during their development. This raises the 

concern of the potential for error variance in all such SRMs and highlights the need for it 

to be a consideration in the investigation of the SRMs in this study. The argument for its 

non-consideration is that the information from such questionnaires is measuring a 

physical trait and is not influenced by such a personality characteristic. By contrast, those 

SRMs used for profiling and psychological determination are highly influenced by such 
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aspects of personality and require consideration of SD in their development stage, as 

confirmed by Dorcas Beaton (2001, pers comm August 13). 

1.5 Health Related Quality of Life (HRQOL) and it's Importance 

HRQOL is a more recent approach by health professionals to view disease and 

injury in a more holistic manner. It has been defined by Pope (1991) as a broad construct 

that relates to a patient's degree of well-being encompassing both psychological as well as 

physical factors. Disease and injury can no longer be viewed as a strictly biological 

phenomenon since psychosocial consequences and functional impact are extremely 

relevant to a patient's overall health status. Consequently these two factors are also key 

components in the assessment of the effects of disease and injury upon the health of the 

individual and the population in general (Hudak et al., 1996). Generic tools will provide a 

broad measure of health across a variety of conditions as compared to the condition 

specific measures that indicate specific disease and joint situations only. These condition 

specific measures are naturally more sensitive to the disorder under investigation and 

consequently produce changes that reflect the clinical situation (Bombardier et al., 1995; 

Beaton & Richards, 1996) but are restricted in their use and ability to reflect multiple 

conditions and compare different conditions in the one region. The item statement and 

topics that are utilised are also specific to the condition and have a lower number of 

indicators of HRQOL making them a less preferred indicator for the individual's global 

status or overall well being of which HRQOL is a vital component Michener & Leggins, 

2001). 

Since the early 1980s there has been a trend toward the consideration of both the 

generic and disease-specific HRQOL measures in assessing outcomes of research and 

intervention (Bergner, 1987; Patrick & Deyo, 1989; Verbrugge &Jette, 1994). This was 

pioneered by work in the field of physiotherapy research (Jette, 1994) and low back pain 

(Roland & Morris, 1983; Waddell, 1987; Delitto, 1994; Deyo et al., 1994;Jette etal., 1994). 

Here, the focus became more refined with a shift toward factors that reflected HRQOL 

and away from the focus on specific socially relevant and measurable variables such as the 

ability to return to work and alterations in pain and impairment (Yelin et al., 1980). This 
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trend continued through the 1990s and is now in the new millennium an integral part of 

the reassessment measures used by researchers and clinicians (Ware et al., 1993; Michener 

& Leggins, 2001; Davidson & Keating, 2002). Variables that indirectly reflect other 

aspects of the patient population that would be otherwise unaccounted must now be 

considered. These included job availability for the rehabilitated worker, proximity to 

retirement or those whose occupation is as a student or homemaker rather than a specific 

wage earner and those that remain within the work environment despite impairment 

(Jette, 1995; Beatie & Maher, 1997). As a consequence, the manner of overall assessment 

of the effectiveness of intervention has changed to reflect the individual patient or client's 

ability to function in their chosen natural environment (Kane, 1994). Measures that 

determine the multiplicity of factors affecting function and disability that illustrate the 

performance of functional tasks and relate to the patient's satisfaction with treatment are 

concepts that are reflected by HRQOL as a more generalised form of assessment 

(Waddell, 1987). 
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CHAPTER 2 

METHODOLOGY 

2.1 Introduction 
This research project used a repeated measures and correlation design on a patient 

sample of convenience with the study being approved by the Northern Territory 
University Human Research Ethics Committee (NTU-HREC). A new regional upper 
limb self report measure, the ULDQ, was developed, constructed and validated internally 
then externally against the criteria standards of the DASH and UEFS through concurrent 
completion, including VAS scales for status and pain as external indicators. The 
population sample's general health status was accounted for with the use of the SF-36. 
Evaluation of the performance of the SR1vI tools was made by a linear scale feedback 
sheet of four specific areas indicating patient preference. Reliability was determined 
through test-retest methodology and the personality trait of social desirability considered 
for its influence on the response patterns through the use of a screening questionnaire. 

The development, construction and final validation of a new regional upper limb 
questionnaire requires a methodological process that is systematic and follows established 
protocols. This was achieved by use of the Guyatt Model of questionnaire development. 
This systematic process is a three-stage model for scale development proposed by Guyatt 
(1986) and involves eight separate steps: Stage 1- Item Generation parts (i) and (ii), Stage 
2- Item Reduction parts (i) to (iv), and Stage 3- Reliability and Criterion Validity Testing 
parts (i) and (ii). This model and process, diagrammatically demonstrated by the flow 
chart in Figure 2.1, Flow Chart of the processes of Stages 1-3 of questionnaire 
development, mirrors that used by the Canadian UECG to produce the DASH and 
incorporates the literature search and review strategy instituted by Michener (2001). 

A further consideration is the determination of the sample size required to ensure 
that the final statistically analysed results are valid. This was achieved through a three 
stage process that incorporated the use of subgroups. These included a pilot study 
subgroup for sample number estimates, a test-retest reliability subgroup and a prospective 
analysis subgroup for determination of responsiveness data. 
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Stage 1-Item Generation parts (i) & (ii) 

Stage 1 (i) 
List of all Questionnaires 

To be considered 
n = 125 SRMs 

U 
Stage 1 (ii) 

Review and Reduction to Questionnaires 
Used for item &/or format 

n = 71 SRMs 

Stage 2- Item Reduction parts (i) to (iv) 
Stage 2 (i) 

List of all Questionnaires 
To be considered for items 

n = 29 SRMs 

U 
Stage 2 (ii) 

Item list Categorisation 
n = 159 Item Qu. for 29 SRMs 

U 
Stage 2 (iii) 

Item list Categorisation 
UL, Ulans, AL, nUL + 

HRQOL, CS, RS, JS 
n = 74 Item Qu. for 29 SRMs 

U 
Stage 2 (iv) 

Field-Test & Clinician Feedback for Item list 
reduction 

For final draft SRM 
n 25 

Stage 3-Reliability and Criterion 
Validity Testing parts (i) and (ii) 

Stage 3 (i) 
First Draft Field-Testing & 

Clinician Feedback on Item list 
n = 25 format altered 

U 
Stage 3 (ii) 

FINAL DOCUMENT 
for Criterion Validity and 

Statistical Analysis 
n = 25 

Figure 2.1 Flow chart of the processes of stages 1-3 of questionnaire development 

(For definitions of abbreviations please see section 2.4.1 p. 61) 
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Head-to-head comparison was made with all questionnaires being completed 
simultaneously to provide complete parallel references between the new tools and the 
advocated criterion standards. This ensured the final data analysis had both sufficient 
power and statistically valid methodological characteristics. 

2.2 Sample 

A total of 214 patient responses were obtained from 144 different participants in 
three phases. The initial pilot phase involved 38 participants for determination of sample 
size, validity trials and criterion data comparison with 14 for test-retest reliability. The 
second phase involved 32 patients for the investigation of test-retest reliability and 
personality trait influences and 24 for responsiveness whilst the third phase involved 74 
patients for the determination of methodological and practical characteristics and 
involved multiple criteria. 

The three specific cohorts were analysed and the therapist or practitioner whose 
patients were sampled was provided with an information sheet introducing the study and 
a summary of the objectives and proposed methodology (see Appendix A.1) as wellas an 
information sheet for the participants (see Appendix A.2 and A.3) and a copy of the 
consent and approval by the Northern Territory University Human Research Ethics 
Committee (NTU HREC) (see Appendix B). 

Cohort 1 comprised the initial pilot trial of test-retest reliability of the ULDQ 
against the DASH criterion. This group included 38 patients sampled by convenience 
from six locations in the Darwin region representing those treated under public health n 
= 10, private health (medical, rehabilitation or physiotherapy patients) n = 17 and 
Department of Defence establishments n = 7 who provided agreement for member 
participation once NTU-HREC consent was given. Patients who were sampled from the 
Department of Defence in the Darwin region represented greater geographical diversity 
than others as they were almost exclusively from others areas of Australia and posted to 
Darwin as part of their contracted employment. 
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Cohort 2 comprised 32 patients sampled for the main test-retest reliability study 

and 24 for the prospective determination of responsiveness, all of whom were drawn 

from a similar cross section as the pilot study but were geographically broader in 

representation. There were no public patients included due to the difficulties with patient 

access. Department of Defence patients were again from the Darwin region with n = 5 

for test-retest reliability and n = 4 for responsiveness, whilst private health patients were 

from the Sunshine Coast region of Queensland as well as from the Darwin region, n = 27 

for test-retest reliability and n = 20 for responsiveness. 

Cohort 3 comprised 74 patients sampled for the simultaneous testing of the 

ULDQ and DASH to determine criterion validity. The patients within this cohort were 

drawn from the entire sample group locations mentioned above but did not include 

public patients. The majority were private patients n = 43 with Department of Defence 

patients being n = 20 and a small group of older female patients, n = 11, from the 

lymphoedema clinic at the Flinders Medical Centre in Adelaide. Clinic and centre consent 

was provided under the knowledge that NTU-HREC consent was in place. The latter 

group provided some demographic balance with the younger predominantly male 

population from the Department of Defence. 

The decision to use a sample of convenience was predominantly influenced by the 

sample size requirements in order ensure adequate power of the sample (Dawson & 

Trapp, 2001). To minimize the bias effect that this may have on the results a broad 

geographic sample basis was employed in the recruitment with multiple locations within 

the Darwin region and those from interstate. The use of military personnel was 

advantageous in this decision as almost all were from diverse Australian locations being 

posted to Darwin for temporary two to four years of service. 

2.3 Setting 

The study was based in Darwin in the Northern Territory of Australia with the 

patient sample involving multiple locations across two Australian States and one 

Territory. For the initial pilot field test participants were primarily from Darwin (in the 

Northern Territory of Australia) which has a highly transient population that is drawn 
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from all the other States and Territories of Australia and has significant multicultural 

diversity. These participants were from both the public and private health sectors as well 

as a small number from the Defence Force. Consequently the pilot sample and the region 

presented a broad population mixture that reduced the potential for the influence of 

singular population characteristics. For the second phase the two population cohorts 

were again drawn from the Darwin region as well as patients from Adelaide in South 

Australia and the Sunshine Coast region of Queensland. 

2.4 Development of the Instrument - Procedures and Validation 

A required part of the research methodology that must be instituted to produce 

the final SRM tool from a developmental research is the investigation and 

demonstration of validity. The systematic three-stage process for scale development 

proposed by Guyatt (1986) and detailed in the introduction was used to achieve this. 

The established format for upper limb regional tool development was formulated by 

the Canadian UECG (Beaton & Richards, 1995; Hudak et al., 1996). In addition, the 

literature search and review strategy instituted by Michener (2001) was combined with 

the recommendations of the UECG. 

2.4.1 Content Validity 

To encompass the area of content validity the initial six steps within the first two 

stages of Guyatt's (1986) three-stage process were employed. The final two steps of Stage 

3, test-retest reliability and criterion validity testing, were completed later in the project. 

The Stage 1 - item generation phase involved the identification of relevant 

measurement scales and questionnaires and creating a list of these that would be 

potentially relevant to the purposes of this research study's aims. The initial part of this 

process involved two separate components as detailed in the literature review. Firstly, 

determining those SR1VIs specific to the upper extremity and secondly, those that included 

Health Related Quality Of Life (I-IRQOL) and the well-being of an individual as related to 

their overall function. 



The first of the two phases in Stage 1, determining those SRMs specific to the 

upper extremity, involved the inclusion of the 'upper extremity measurement scales and 

questionnaires' cited by the UECG that formed the source of the item list pool initially 

generated by Hudak, (1996) as well as the defined upper limb categorized items from 

the Davis (1999) study. To this was added an extensive literature search from 1980-

2001 using the key words of outcome, self-report, function, disability, upper limb, 

shoulder, elbow, wrist and hand. This was further supplemented by direct personal 

contact with therapists and University faculties in Australia and Overseas that are 

involved in research in outcome measures. This process produced a total of 52 

potential questionnaires and SRMs specific to the upper limb, 44 from the literature 

search and an additional eight that were either unpublished or not directly identified 

through the search process. 

The second phase of SRN'I identification, those tools that included Health Related 

Quality Of Life (HRQOL) and the well being of an individual as related to their overall 

function, considered questionnaires that sought a broader range of content items that 

would supplement the created pool. This was performed by means of a further literature 

search following the same process as that for the identification of the upper extremity 

SRIVI tools; being from 1980-2001 with the key words, outcome, self-report, health 

related quality of life (HRQOL), health survey and well being. In this way other accepted 

or significant regional outcome measures pertaining to other parts of the body that 

considered HRQOL, and those that defined general health within this context were also 

identified. This created a further list of 66 potentially relevant SRMs and included six 

specifically advocated regional outcome tools. In addition, three further landmark tools 

for the assessment of general health and well being that verify the inclusion of relevant 

aspects of HRQOL were included, the Short Form 36 (SF-36) General Health Survey 

('(Tare et al., 1993) and its 12 question modified version, the SF-12, (Ware et al., 1996) and 

the Sickness Impact Profile (SIP) (Bergner et al., 1981; Bergner, 1987). To this list was 

added a further seven SRMs identified by direct liaison and personal reference as in the 

first phase. A total of 125 SRMs were identified from both search areas and this process 

completed Stage 1 part (i). 

This initial list was then subsequently shortened in Stage 1 part (ii) to 71 SRIVIs 

(see Appendix G. 1 Total list of outcome scales and measures) by a process of relevance. 

This included discarding those that were repeated, were only physical or objective tools 



or were clearly not suitable. All questionnaires were initially included for relevance in 

the priority order of: 

• an existing regional outcome measure for the upper limb or 

• an outcome measure that reflected HRQOL 

• an outcome measure that reflected physical function 

• an outcome measure that reflected recommended format 

The contents of the questionnaires that were chosen for consideration for the 

format alone were consulted to assist in the decision of the format style to be used. 

Formats were of two forms: 

1. Progressive scales such as: 

• the Liken scale 5 to 7 point, or 
• numeric scales 0 or 1-10, 

• or descriptive values scale, eg multiple choice with a box or line with with 

descriptive items for indication of the preferred option; 

1. Dichotomous scales using a yes / no or a separate box for either response. 

Following the review of the SRN'Is, the literature and also discussion and feedback 

from therapists and patients, the dichotomous format was chosen. This was based upon 

the positive attributes of this scale's format being quicker, simpler and providing fewer 

errors in completion and scoring. The dichotomous scale also complied with the 

foundation principles for 'measuring functional ability' as laid down by Liang (1981) and 

discussed in the literature review. 

The negative aspects of the choice of the dichotomous scale are that of a potential 

reduction in sensitivity, responsiveness and capacity to indicate smaller variation in scores 

though this is refuted by those who design SRMs for clinical purposes (Michener & 

Leggins, 2001). These potential negatives were accepted with the view that they are 

outweighed by the positive attributes. 

The 71 questionnaires facilitated the decision to adopt a questioning format that 

was consistent and simple throughout and based upon the format style or statements of 

the original Sickness Impact Profile (SIP) (Bergner et al., 1981; Bergner, 1987). To clarify 

or distinguish that the disability or functional limitation was a result of the upper limb 

problem and not due to other causes a condition-specifying phrase 'because of my arm / 

problem' was added. This was recommended by several researchers including pioneering 

(Roland & Morris, 1983), progressive (Croft et al., 1994; Stock et al., 1995) and recent 



authors (Stock, 2000). However, Michener (2001) advised caution in that inconsistency 

can occur in the use of the additional clarification phrase through wording changes 

between questions causing language variation. This was specifically present in the Croft-

SDI where the phrasing varies from the words 'shoulder pain', to 'shoulder problem', to 

'shoulder trouble', or to just 'shoulder' within the 22 item-questions. Such inconsistency 

was noted and avoided through the use of linguistic lecturers and teachers who revised 

the item statements, specifically in the initial and final drafting stages. 

The Stage 2 'Item Reduction' phase was initiated by reducing the list of selected 

SRMs. Those chosen only for format or having minimal relevance were removed leaving 

a total of 29 questionnaires (see Appendix G.1 shaded SR1VIs numbered #1-29) to 

complete Stage 2 (i). The item statements or questions from each of these SRIVI 

questionnaires were then individually listed, pooled and categorised to complete Stage 2 

(ii) with the elimination of duplicates and grouping of common items leaving a total of 

159 items being identified (see Appendix G.2 Self report measure item statements list). 

Stage 2 (iii) involved the items being sub-noted into two sets of four categories that 

are listed below and then a further reduction in the number of items to 74 (see Appendix 

G.3 Item list reduction and allocation to function or symptom). The categorizations are 

derived from the work of the UECG as published by Davis (1999). 

The first set of categories is a modification of the guideline framework described to 

reflect the item-question content with the abbreviations as noted: 

• general health or whole body HRQOL = HQ 

• disease or condition specific = CS 

• region specific = KS 

• joint specific = JS 

The second set of categorizations, were an indication of the anatomical relevance of the 

item-question with the noted abbreviations: 

UL = Upper Limb: a joint in the upper limb, shoulder, elbow and wrist / hand 

ULans = Upper Limb Anatomic Not Specific: relevant to the upper limb but 

anatomic region not specific 

AL = All Limbs: not specific to the upper extremity i.e. relevant to all extremities 

or whole body 

nUL = Not Upper Limb: not relevant to the upper extremity at all, 1 group 

The reduction process from 159 to 74 was based upon the criteria of Davis (1999) 

using an exclusion process of redundancy, duplication, relevance to the upper extremity 
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in terms of the content of the item subject, and specificity to the aims of the end product 
tool. This latter aspect involved consideration of the four targeted concepts of 
symptoms, functional status, well being and HRQOL. This provided item questions that 
would reflect the upper limb as a single kinetic chain or utilize items that are deemed an 
important reflection of HRQOL and well-being from the SIP (Bergner et al., 1981) as 
redefined by Roland (1983) and Stratford (1996; Stratford et al., 1996). 

Not all items from the SIP are listed as not all were selected for the final short list. 
This reduction process enabled a full insight into the types of questions and concepts 
being considered in the various categories of SRMs. The effect was to produce two broad 
areas of item-question classification, those that were concerned with function and those 
highlighting symptoms. 

Functional status 

Physical 

Activities of Daily Living (ADL) eg chores, shopping, actions 

Recreation 

Self Care eg dressing, eating meal preparation 

Transport and personal displacement 

Sleep 

Social / Physical Contact 

Family and their care 

Work or occupation 

Friends and family contact 

Psychological 

Self Image 

Mood state and depression 

Appetite 

Symptoms 

Pain 

Weakness / stiffness 

Movement limitation or rest requirement 

Sensation alteration - numbness / tingling / phantom / other sensations 

Figure 2.2 Categories of item question classification 
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These categories were then sub-classified with the list being effectively sorted or 
specifically grouped using the categories defined by Hudak (1996) and Davis (1999) of 
the UECG. These categories are derived from the World Health Organisation's 
International Classification of impairment, activity limitation and participation (World 
Health Organisation, 2001). The resultant classification categories are summarised below 
in Figure 2.2 with the individual item questions for each of the categories found in 
Appendix G.4 'Self report measure item categorization to function and symptoms'. 

Stage 2 (iv) was the further reduction of this set of 74 categorised and sub-noted 
item questions. An initial reduction to a set of 30 items was made by three separate 
process of item reduction that are supported by Guyatt et al. (1986) and followed by 
Hudak et al. (1996) in the development of the DASH: 

selecting items that had greater frequency of presence within the 29 questionnaires,; 
items that demonstrated representation of the various categories; and 
a combination of individual definitions to a singular broader item that included 
similar functional activities or grouped definitions, e.g. travel for car or bus transport. 

With this set of 30 items an initial field trial and further feedback and consultation 
with the clinicians and patients within the trial was made. This reduced the list to the final 
set of 25 items by a process of consensus. Two items relating to 'vibration' and 'sexual 
activity' were eliminated. Another six items were combined to form three singular 
statements: 'weakness' and 'stiffness'; 'eating' and 'utensil use'; and 'push or press' and 
'hold or open' with addition of a clarifying example that cited triggers, door and levers. 

To further ensure specificity of disability to the individual and the capacity to 
represent descriptive or qualitative items of patient volunteered disability, the 'Patient 
Specific Measure' (PSM), defined by Stratford (1995) was modified and included into the 
draft measurement tool. In this way content validity was assured as expert sourcing of the 
measurement tool meant that content would measure what it was professing to measure 
and patient specific items not in the 25 item pool were able to be noted. 

2.4.2 Logic or Face Validity 

Face Validity was clarified using a group of 11 clinicians with a specific interest or 
qualification in hand or upper limb therapy. The original chosen pool of 20 professionals 
included physiotherapists, occupational therapists, anaesthetists, general practitioners, 
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orthopaedic hand specialists and occupational physicians that were identified within 
Australia and overseas. The overseas professionals approached were the authors of the 
upper limb extremity measures identified during the literature review as well as direct 
contact to the Canadian UECG and its Australian section of the field-testing participants. 
Unfortunately despite repeated requests, by correspondence, email, facsimile and 
telephone, none from the UECG responded, though there was response from the 
authors of the NULl and from one of the recognised authors and authorities from North 
America. 

Treating therapists within the pooi were specifically chosen following Davis (1999) 
self-criticism of the lack of these in the face validity component of their study and 
included hand therapists, occupational therapists and physiotherapists. In all, nine of the 
11 professionals questioned for feedback and comment to assist in determining face 
validity were from these professions. 

The feedback, subsequent follow-up and resultant response verified that face 
validity, within the definitions provided by French (1993) '... whether a test looks as if it 
is measuring what it professes to measure'; and Streiner (1995) '... that the instrument 
appears to be assessing the desired qualities' was achieved. 

2.4.3 Construct Validity 

Construct validity was addressed during criterion validity testing by means of 
convergent validity and distribution analysis that also accounted for potential floor and 
ceiling effects. The consideration of convergent validity involved the use of several 
'known group differences' and a sub-group allocated from the field-testing then grouped 
to provide a significant number of patients to be statistically meaningful. These three 
groups that were expected to show a 'known group difference' due to the natural healing 
times from the initial to final test periods were: 

the pre and then post operative upper-limb status; 

upper limb post operative or initial rehabilitation commencement status and then 
6-8 weeks into rehabilitation and 

acute post trauma involving fracture or grade 2 + ligamentous sprain and then 6-8 
weeks into rehabilitation. 
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These three situations of 'known group difference' could all be used to allow some 

objective numerical determination of construct validity by the application of simple 

repeated measures t-test. This simple difference test was applied comparing each of the 

initial and final time frame scores of the sub-group situations. 

To further support this methodology the score values of the chosen criterion test, 

the DASH, were also made and measured. Since the Minimal Detectable Change(MDC) 

value of this tool had already been defined by research, (McConnell et al., 1999; Beaton et 

al., 2001) the known difference of this value was considered the minimal required score 

of the 'known group' comparison in order to ensure the validity. This MDC value was 

concurrently calculated for both tests. Both the determined values of MDC from existing 

research and that calculated from the raw data of this study were found to be exceeded by 

the 'known group' and consequently provide additional support to the determination of 

construct validity. This was further reinforced by the calculations of MDC using the 

formula that included the Cronbach Alpha variable (Amadio, 2001: Beaton et al., 2001; 

Michener & Leggins, 2001). 

Baseline score distributions analyses using the raw data grouped in 10% 

amounts, or scores of 12 for the DASH (30-150 scale or 0-120), 8 for the UEFS (0-80) 

and 2.5 for the ULDQ (0-25) were initially analysed following the methodology used by 

Beaton et al. (2001). Since the ULDQ is a dichotomous scale and 0.5 scores were not 

advocated, only participants who spontaneously used 0.5 increments would be able to be 

allocated to the 2.5 point groups, which would substantially reduce group accuracy. 

Consequently, different common rating groups were required to obtain a true reflection 

of the distribution of groups. The group score chosen was the common value of eight 

groups for each of the scales with the additional minimal and maximal value capacity, 

being the floor and ceiling values respectively, used to provide a total of 10 classifications. 

This provided the floor or lowest dysfunction or disability and approximation to perfect 

health at the '0' end and the ceiling or maximal dysfunction or disability at the upper end, 

namely 120, 80 and 25 respectively for the DASH, UEFS and ULDQ. The group scores 

were managed as increments of 15 for the DASH (0, 1-119, 120), increments of 10 for 

the UEFS (0, 1-79, 80) and increments of 3 for the ULDQ (0, 1-24, 25). This form of 

analysis enabled the three separate scales to be compared more consistently and 

comparatively than using a 10% distribution scale, as recommended by Beaton (2001), yet 

still retain individual measurement capacity. 
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To further validate the construct of distribution and the capacity to distinguish the 
normal or asymptomatic upper limb patient and the capacity to determine a floor effect, a 
separate subgroup of such individuals was also analysed. These asymptomatic individuals 
completed all three regional upper limb tools simultaneously in addition to the SF-36 
being an indicator of general health. In this way the individual SRM tool's capacity to 
determine the presence of asymptomatic upper limb individuals was made. Should a '0' 
scorer not be found, the cause of such ineffectiveness would be predominantly attributed 
to the terminology or wording used within the item statements or questions and the 
patient responded as a reflection of their general health status and not as a consequence 
of their asymptomatic upper limb. This consideration is important in light of the analysis 
of both the DASH and UEFS made by Michener (2001) that stated that specific item 
questions within both tools failed to distinguish that the difficulty or problem referred to 
by the item question was due to the upper limb. The consequence is that false positive 
responses may occur and mask the true normal response. 

2.4.4 Criterion Validity 

For Criterion Validity, the current study chose the Disability Arm Shoulder and 
Hand/Head (DASH) as the primary criterion test of choice. This is due to extensive 
research, field-testing and validation by the Canadian UECG and the apparent general 
acceptance of this test as an international standard for the outcome measurement of 
upper limb disability and function (Amadio, 1997; Amadio, 2001; Beaton et al., 2001; 
MacDermid, 2001). In addition the UEFS and the SF-36 were chosen for a sub group 
that was also tested to provide a further criterion comparison as well as an indication of 
the general health of the test population. Statistical analysis was made by determining the 
ICC correlation coefficient between the different tools scores when gathered 
concurrently and by analysing the sensitivity of the scores for each of the three separate 
upper extremity regional tools. 

The DASH is a four-page 3 part, 30 item statement UL SRM tool. Page 1 is an 
introduction, pages 2-3 are the essential 30 item statements and page 4 is the optional 
sports and performing arts section and also includes scoring instructions and 
endorsement logos. It has a Likert scoring system on a 1-5 scale providing a range from 
30 to 120 that is then recalculated to allow for up to three missing responses by adding 
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the number of missing factors multiplied by the average of the initial score per item. The 

total can be then be divided by 1.2 to provide a score on a 100 percent scale. 

The UEFS is a highly practical SRM being extremely short, having only one section 

and eight items in a 0-10 Likert scale format. This provides a potential summated score 

range from 0 to 80. In scoring, one missing response is permitted and accounted for by 

interpolation into the final score as the average of the other responses. As with the 

DASH it is similarly orientated with an emphasis towards function with all but one of the 

outcomes being limb specific as opposed to SRMs that are HRQOL outcome orientated. 

The SF-36 is the internationally accepted standard for health assessment using self 

report (Ware et al., 1993; Davidson & Keating, 2002; MacDermid, 2001; Ware et al., 

1996). The four-page, 11 part tool usies variable scales including dichotomous and Likert 

from 1 to 3 up to 1 to 6. The eight major components of health status are represented 

with categories of Physical Function (PF), Social Function (SF), Role-Physical, (RP), 

Role-Emotional (RE), Mental Health (MH), Vitality (VI), Bodily Pain (BP), and General 

Health Perceptions (GH), as well as the Physical Component Scores (PCS) and the 

Mental Component Scores (MCS). The scores are added and can be used as a single total 

value, or the respective relevant sections can be sub-classified. The values can be 

compared to population based normals for the geographical area in which the study is 

conducted. In this way the health status of the sample can be determined in relation to 

the general population from which it is derived. In previous studies investigating SR1vIs 

the General Health Perceptions Scale, or GH, has been the critical scale used for overall 

health status (Borchard, 2001; Ware et al., 1993; Davidson & et al., 2002; Ware et al., 

1996; MacDermid et al., 2000; Hawker et al., 1995; Beaton et al., 2001). 

2.4.5 Test-retest Reliability 

Test-retest reliability was analysed using data from patients who completed two 

separate measures two days apart. To minimise their possible change this testing was 

generally performed during a period when there was no treatment. To compensate for 

any degree of change that may have occurred between the two test times, the scores were 

analysed taking into consideration the patient's response to two separate 11-point Visual 

Analogue Scales (VASs) indicating overall status and pain during this period, see 

Appendix A.5. The patients were asked to complete the VAS at both test and retest in 
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order to determine their level or overall status on both occasions. The values on each of 

these were then considered and a limit of + I- 1 on the 11-point scale set as the bounds of 

acceptance for inclusion in the cohort subgroup (Beaton et al., 2001). 

The test-retest reliability of the criterion SRIvI tools used in this study are not of the 

same methodological standard. The developers of the DASH have investigated and 

accounted for this essential characteristic. Similarly for the SF-36 in Australian 

populations, as confirmed by Megan Davidson of the La Trobe University's School of 

Physiotherapy (2001, pers comm., March 15) and Kate Borchard of the University of 

Hobart Medical School, (2001, pers comm., March 8), and internationally (Ware et al., 

1993; Hawker et al., 1995; Ware et al., 1996; Martin et al., 1997). However, the UEFS, 

(P ransky et al., 1997) has no test-retest reliability performed and consequently no SEM or 

MDC values (Michener & Leggins, 2001; Stratford et al., 2001). Though these critical 

methodological and reliability values are not present, this tool remains the only second 

option as no other regional outcome tool provided sufficient methodological criteria in 

the other critical areas of internal consistency, validity and responsiveness (Stratford et al., 

2001). Consequently, the methodology employed in this study will provide this additional 

information and statistical data through direct comparison. 

Mean change scores and associated paired t statistics were calculated to indicate 

that the questionnaire scores for the group at the two different times of completion were 

not different (p < 0.5). In addition a direct linear comparison between the initial and final 

score was also made and the corresponding correlation coefficients obtained using a 

Pearson method (parametric, for normally distributed data). This form of analysis does 

not indicate if the scores are identical, a correlation will indicate whether scores for a 

given patient at baseline were high or low and remain so. In this way a reliable sample 

was achieved and a comparative value made between the separate responses to the 

questionnaires. These values were then used to provide the reliability level at a 90% or 

95% confidence bound and the associated ICC value for the individual comparisons. 

2.4.6 Power and Sample Size 

The literature review detailed three means by which the required minimal sample 

size (n) to provide an 80 or 90 percent chance of detecting actual difference between two 

groups, or the adequate 'power of the study', can be determined. These are: 



Use of the Dawson and Trapp, (2001) formula for n: 

The Dawson and Trapp, (2001) 'rule of thumb' 

Comparison to previous studies sample sizes 

Each method was used separately to calculate and cross reference the values for a 
minimal sample number for the test-retest reliability component whilst the previous 
study by Stratford (2001) was used as the indicator of minimum sample size for the head 
to head investigation with a single criterion. Pooling of the results shows the 'Dawson 
rule of thumb' method providing the median values and being chosen as the method of 
preference. 

The Dawson 'rule of thumb' method enables a quick determination of the sample 
size required for comparing the mean of two groups. In this case a 90% chance of 
detecting actual difference between the two groups is made if the sample size is - 20 
times the squared ratio; and an 80% chance if the sample size is - 15 times the squared 
ratio. The formula for the ratio is: 

Ratio for Power = SD (the Standard Deviation) 

(U1-U2) (the difference to be detected or mean change) 

(where Ui = initial score and U2 = final score) 

in this study on the ULDQ when the data for Standard Deviation and Mean Change 
from the pilot investigation comparing the two groups is used, then the values calculated 
for the Effect Size and Standard Response Mean are above the required minimum. 
These values in turn enable the calculation of the required sample size as determined 
from calculations for the 'power of the sample size'. See Figure 2.3 for Calculation of 
Effect Size, Standard Response Mean and Sample Size. 

To complete the final study on test-retest, the value for the sample size (n) ranges 
from 20 at the 80% level for Initial score to 37 at the 90% level for the final score using 
the raw data. Consequently, a minimum number of 37 patients would be required to 
ensure that a 90% confidence level is achieved whilst 28 patients would be required to 
ensure an 80% confidence level is achieved in determining actual change. 

If an attrition rate of 12.5% is anticipated then a final sample size at the 90% 
confidence level is 43 (37/0.875 = 43) or 32 at the 80% confidence level (28/0.875 = 

32). However if the SD of the change score is used then the range is 12 at the 80% 
confidence level and to 18 at the 90% confidence level which, allowing for attrition, 



would increase to (12/0.875) = 14, and (18/0.875) = 21. These values were 
approximately half of the anticipated sample size using the 80% increment levels or 
could be considered as doubled to allow for error and attrition, and thus would provide a 
further justification for the choice of the minimum sample size of 32 assuming an 80% 
Confidence Interval. 

For the test-retest sample size these estimations compared favourably to the values 
calculated from the alternative two methods which were: 
Dawson formula for n advised: n = 37; with 12.5% attrition n = 43 at 90% Cl 

n = 28; with 12.5% attrition n = 32 at 80% CI. 
Comparison to previous studies: n = 40; with 15% attrition n = 47 at 95% CI 

n < 28; with 12.5% attrition n < 32 at 80% Cl 

For the criterion investigation the Stratford et al. (2001) study showed that a 
sample size of n > 196 data samples would be required, a value which is consistent with 
the n = 214 data samples collected in this study 

(lOOpt Scale) Mean Change SD Initial Score SD Final Score SD Change Score 
For the DASH: 15.85 20.97 21.44 14.68 
For the ULDQ: 17.21 24.58 22.51 15.18 

Tool ES SRM (SD Initial) (SD Final) (SD Change) 
r r2  r r2 r r2  

DASH: 0.756 0.740 1.323 1.750 1.351 1.825 0.926 0.858 
ULDQ: 0.700 0.765 1.423 2.025 1.307 1.708 0.882 0.778 

n for SD Initial n for SD final n for SD Change 
90% (x20)  80%  (x15) 90'% (x20) 80%  (x15) 90% (x20) 80% (x15) 

DASH: 26.46 19.85 36.50 27.37 17.16 12.87 
IJLDQ: 28.46 21.35 34.16 25.62 15.56 11.67 

Figure 2.3 Calculation of effect size, standard response mean and sample size 

The minimum sample size was exceeded for both circumstances with the main test-
retest investigation component, n = 32, whilst the total sample pool for criterion validity 
with the DASH was n = 214. 
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2.4.7 Minimal Detectable Change and Standard Error of Measurement 

Minimal Detectable Change (MDC) is distinguished from the Standard Error of 

the Measurement (SEM) in that the MDC is calculated using the SEM for the difference 

score. There are two methods that can be used to calculate these critical values as was 

outlined in the literature review. As the sample size is less than 300 and the research is 

clinically based, the use of the Cronbach Alpha coefficient (CA) to replace the test-retest 

reliability coefficient (Rxx) could be argued as the preferred method. However, since test-

retest sample size for pain and status exceed the required minimum, it was selected as the 

critical variable for the determination of SEM and MDC. 

Since MDC is achieved by multiplying the SEM by the relative z value, i.e. at 95% 

CI = 1.96 and at 90% CI = 1.65; and since SEM = SD x (1-Rxx or CA): 

MDC (90% CI) = [SEM x J2 x 1.65] or [{SD x J {(1- Rxx or CA) x 2}}x 1.65] 

MDC (95% CI) = [SEM x J2 x 1.96] or [{SD x J {(1- Rxx or CA) x 2}} x 1.96] 

2.4.8. Responsiveness to Change 

The essential statistics employed to summarise responsiveness values that were 

calculated to determine this methodological characteristic are those of Change Scores, 

Effect Size (ES) and Standard Response Mean (SRIvI). These are defined as follows: 

Change Scores - the mathematical difference between baseline and follow-up scores; 

Effect Size (ES) - the mean change divided by the SD of baseline scores; (Liang et al., 

1985; Kazis et al., 1989). 

Standard Response Mean (SRM) - mean change divided by the SD of change scores 

(Liang et al., 1990; Katz et al., 1992; Katz et al., 1994). 

A comparison was made to contrast responsiveness of the two key questionnaires 

that were investigated; the DASH and the ULDQ using the data from the prospective 

analysis sub-group. It is defined as 'the ability to detect change when it has occurred' (De 

Bruin et al., 1997; Wright & Young, 1998). Since responsiveness is not a fixed property of 

an instrument, it is not always the most critical (Beaton et al., 2001). 

Responsiveness evaluation requires that some sort of change has occurred and can 

be verified in some way so that a patient's scores on any SRIvI can be tested against this 

change to determine if a true response has occurred or not. However, it is important to 
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note that that a given SR1vI questionnaire has the capacity to be, 'response specific', being 

sensitive to a particular type of change only (Wright, 1996; Beaton et al., 2001). 

In determining responsiveness in this study the model proposed by Beaton (2001) 

for the final study on the DASH was chosen as the standard. Within this criterion 

Beaton (2001) determined a level of responsiveness that provided a minimum 'change 

score' of 12.8% as the level of cut off for MDC for 90% confidence bounds. 

As the correlation between the two questionnaires had already been determined as 

significant and above the required minimum, the change score for this known level of 

MDC was used as the cut off for comparison in calculating the final definitions for the 

essential responsiveness characteristic. In addition, the same characteristics values were 

determined for the entire sample and again for a sample with double the MDC value. An 

analysis of the values of the test-retest with change scores greater than 12.8 on the DASH 

are presented in the results but the numbers are considered too small for reliability. A 

separate pooling of these values with those of the responsiveness cohort was also made 

and an analysis of the results completed. 

2.4.9 Social Desirability Screening 

The literature presents contrary opinions on the value of Social Desirability (SD) 

and how it may or may not influence the pattern of results through response bias which 

could mask theoretically meaningful results (Wiechman et al., 2000). The decision to 

incorporate a SD screening process into this research study was made. This decision was 

significantly influenced by the consideration that 10 of the item statements are HRQOL 

oriented and could be potentially influenced by psycho-social 'yellow flag' signs such as 

psychological status and personality type. 

To account for the error potential and comply with the recommended SD 

screening, all participants in the test-retest phase (n = 47) were given the recommended 

tool of choice, the MC-13 (Reynolds, 1982; Wiechman et al., 2000), see Appendix D.2 

"Personal Reactions". This is the recommended and accepted standard within the clinical 

and educational psychology fields and confirmed by Ron Smith of the Washington 

University School of Psychology (2000, pers comm, July 21) . The screening process was 

included in the ULDQ development phase to assess the effect of social desirability on the 

ULDQ and comparative criteria. 
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2.5 Research Aims 

For measuring clinical and research outcomes using the proposed Upper Limb 

Disability Questionnaire (ULDQ), the research aims were that the ULDQ would: 

be reliable in test-retest applications 

• demonstrate the required methodological characteristics of reliability, 

repeatability, validity, responsiveness, internal consistency and adequate 

sample power and size 

• demonstrate the practical characteristics of being self administered, brief, 

short completion time, short scoring time, applicable across conditions and 

disease severity ranges, be easy to understand and relevant to working 

populations, demonstrate a significant correlation to the Disability Arm 

Shoulder and Hand (DASH) and the UEFS 

• demonstrate that the general health status of the sample population 

compares favourably to that of general population based norms by means of 

the SF 36 Health Survey 

not be influenced by social desirability 

2.6 Data Collection 

The questionnaire completion method was specific for all three cohorts. Those 

involved in the test-retest reliability studies, Cohorts 1 and 2, were provided with a single 

package by the therapist or medical professional at their existing treatment location. This 

package was collected following completion of both components two days apart. The 

full package contained the following: 

A single sheet, Appendix A.2 for the pilot study and Appendix A.3 for the 

main study detailing:- 

o an introduction to the study 

o instructions on how and when to complete the questionnaires and 

identification; 
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A participant details sheet for epidemiological baseline demographic data 
including age, marital status, gender and occupational sector, Appendix A.4. 

Two separate envelopes, the initial or baseline and the repeat envelope: 

o The initial or baseline envelope contained: 

• for the pilot study: a patient's details form (see Appendix A.4), the 

relevant first Regional SRM tests, the ULDQ (see Appendix C.1), the 
DASH (see Appendix C.2), a VAS measure of pain and status (see 

Appendix A.5) and the Marlowe-Crowne SF-13 (MC SF-13) 
'Personal Traits' questionnaire (see Appendix D.2) 

• for the main study: the same patient detail form, two Regional SRMs, 
the VAS and MC-13 plus two additional SRMs, the UEFS (see 

Appendix C.3) and the SF-36. (see Appendix D.1) 

o The second envelope for completion 48 hours later contained: 

repeat copies of the SRMs in the first envelope, except the MC-13 

an evaluation sheet of the SRM questionnaires used, two SRMs for 
the pilot Cohort 1 (see Appendix A.6), and four SRMs in the main 
study Cohort 2 (see Appendix A.7). These evaluated four aspects: 
how well the SRM reflected the condition or symptoms, ease of 

completion, degree of confusion and whether further explanation was 
required in order to complete the SRM. 

Those involved in the criterion validity testing were simply requested to complete 
two SRM questionnaires, the ULDQ and the DASH, simultaneously with an 
anonymous identification code. 

Those that were subsequently followed for the determination of responsiveness 
repeated the completion of the same two SRMs simultaneously at a later date. The same 
identification co was used but an indication that the repeat test was the second of two. 
The initial test was retrospectively located and coded to indicate that it was the first of 
two tests. In this way a prospective analysis was performed with the allocation of these 
repeat tests to a statistical responsiveness sub-group for pooling and analysis. 
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2.7 Data Analysis 

The determination of the level of responsiveness of both the ULDQ and DASH 

were measured by the statistical values of SEM (Standard Error of Measurement) and ES 

(Effect Size). The chosen minimal level of change for the patients to be allocated to this 

group was determined by analysis that was based upon their sample difference being 

above the Minimal Detectable Change (MDC) level, and consequently greater than the 

Standard Error of the Measurement (SEM), as published most recently by Beaton (2001). 

These values are respectively: 

SEM MDC 

Beaton: (2001) 4.6% 10.7% 

The determination of the responsiveness values by this means can be compared 

to those calculated by the use of Cronbach Alpha as detailed in the literature review. 

2.8 Ethical Considerations 

Anonymous questionnaire based research does not require a formal signed 

'informed consent' from the participants. All participants receive a 'Plain Language 

Statement' informing them of the study outline, process and requirements. The 

submitting of the completed questionnaire implies consent is given. Should a 

questionnaire not be submitted then consent is clearly denied. Because this study used 

criterion validity to existing known international standards, the use of human participants 

to provide real information and comparative data was necessary, and consequently the 

Northern Territory University Human Research Ethics Committee approval was 

required. The information gained, being anonymous, did not pose ethical dilemmas, as it 

was building and progressing on from an existing area of international research. 

The principal ethical issues to be addressed were anonymity and potential physical 

and psychological harm. The ethical issue of potential physical or psychological harm to 

participants was determined to be negligible in both situations as all data were obtained 

voluntarily with total anonymity. Furthermore, for the concern of potential physical 

75 



harm, no physical measures or techniques were employed. The care of the patient was in 

no way affected or compromised as there was only monitoring through questionnaire 

completion before and / or after treatment that was being used over a designated period 

that was determined by the treating therapist or medical practitioner. 

For the latter concern of potential psychological harm, none was foreseeable from 

the SRlVIs in use as the information requested is a reflection of the patient's perception of 

their existing functional status. Similarly, there is no known harm from the short test for 

the specific psychological trait of social desirability as it was specifically named as a test 

for 'personal reactions' as recommended by leading researchers in the field from the 

University of Washington's Psychology Department as confirmed by Ron Smith (2000, 

pers comm, July 21). 

An additional ethical consideration is the use of several questionnaires on the 

same individual within a test-retest sub group. This process requires greater detail and 

also individual identification is more likely. It can however be avoided by asking the 

participants to use a self-generated unique code e.g. a personal birthday followed by 

initials, which they put on all questionnaires. In this way a match between the various 

questionnaires is obtained without violating anonymity yet the researcher can still be 

assured of retaining unique identity and certainty of the data specifics. This was the 

method proposed to ensure anonymity, accepted by the NTU - HEC and consequently 

instituted throughout this study. 

2.9 Summary 

The methodological processes and techniques outlined above follow the recognised 

Guyatt Model of questionnaire development. This procedure was chosen to ensure that 

the SRM tool developed, constructed and investigated in this study would demonstrate 

the required methodological and practical characteristics. These processes would also 

demonstrate that the tool is suited to its primary target group of patients in daily clinical 

practice and also be favourable for research based investigation. The chosen population, 

being a sample of convenience had demonstrable diversity and multiple sites minimised 

the potential for singular characteristics. However, samples of this type will always have a 
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potential bias as random sampling is not present. The reasons for presentation at the 
designated site are similar with location and treating practitioner and subsequent method 
of intervention not being controlled. These factors within the sample choice process may 
distort or bias the results. The use of the three phase process with the pilot investigation 
to indicate the required sample size and the two further phases investigating test-retest 
reliability and the practical and methodological characteristics further supported the 
chosen methodology. 
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CHAPTER 3 

RESULTS 

3.1 Sample Description 

A total of 214 sampled questionnaires were obtained from 144 separate patients in 

four categories. The initial test-retest pilot study on the ULDQ and DASH alone 

included 14 patients providing 28 questionnaires. The main test-retest study involved 32 

patients providing 64 sets of questionnaires on the ULDQ, DASH, UEFS and the SF-36 

which were completed simultaneously and included markers of pain and function, social 

desirability and assessment comparison between the questionnaires. Responsiveness data 

on the ULDQ and DASH was obtained from 24 patients completing the SRMs 

simultaneously on separate occasions before and after intervention. An additional 74 

patients were sampled for direct comparison of the DASH and ULDQ to provide the 

required numbers for adequate sample size. These values are described in Table 3.1. 

Table 3.1 Sample content data 

Patients Questionnaires 
ULDQ, 

DASH 

UEFS, 

SF-36 

Pilot Test-retest 14 28 Yes No 

Main Test-retest 32 64 Yes Yes 

Responsiveness 24 48 Yes No 
Comparative 74 74 Yes No 

Total 144 214 

The use of the SF-36 in the main study demonstrated that the general health of the 

sample cohort was only slightly lower than that of the average population using 

Australian population based norms in the eight SF-36 dimensions of Physical Function 

(PF), Social Function (SF), Role-Physical, (RP), Role-Emotional (RE), Mental Health 



(MH), Vitality (VI), Bodily Pain (BP), and General Health Perceptions (GH), as well as 
the Physical Component Scores (PCS) and the Mental Component Scores (MCS). 

Table 3.2 provides the full break down of demographics with the categories of 
number of participants, age, gender, employer, duration of the condition, hand 
dominance, work or employment status, whether the injury occurred at or was attributed 
to work, and if the participant was on workers' compensation. 

TABLE 3.2 Data Demographics 

- Simultaneous 
Main Study Data Pooled Data 

Demo- Sample: Pilot Study Data 

graphics 
ULDQ v ULDQ v DASH ULDQ, UEFS, For Pilot and Main 

DASH 
DASH & SF36 Study 

Participants n = 98 n = 14 pairs n = 32 pairs n = 46 pairs 

43.54yrs 50.39 yrs 48.36 yrs Age N/A 
SD .9.88 yrs SD 17.12 yrs SD 15.60 yrs 

Male: 60% Male: 40% Male: 46% Gender N/A 
Female 40% Female 60% Female 54% 

Government 7% Government 10.9% Government 9.9% 

Private Sector 60% Private Sector 70.3% Private Sector 67.7% 
Employer N/A Military 26% Military 6.3% Military 11.1% 

Not Stated 7% Not Stated 0% Not Stated 2.4% 

Retired 0% Retired 12.5% Retired 8.9% 

Condition 116.7 wks SD = 286.E 113.2 wks SD  = 458.8 114.2  wks SD = 415.2 

N/A -1 participant -2 participant -3 participant 
Duration 

38.7 wks SD = 41.6 21.3 wks SD = 24.4 24.5 wks SD = 28.8 

Left Hand 33% Left Hand 12.5% Left Hand 21% 
Dominance N/A Right Hand 60% Right Hand 87.5% Right Hand 77% 

Non Dominant 7% Non Dominant 0% Non Dominant 2% 

Employed 78.5% Employed 53% Employed 60.8% 'Work Status N/A 
Unemployed 21.5% Unemployed 47% Unemployed 39.2% 

Injury at Yes 35.7% Yes 40.6% Yes 40% 
N/A 

Work No 64.5% No 59.4% No 56% 

Workers' Yes 14.3% Yes 40.6% Yes 19.5% 
N/A 

Comp No 85.7% No 59.4% No 80.5% 

Marital or Yes 75% 

De-facto N/A N/A Separated 9.4% N/A 

Status Never 15.6% 
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The average age of the participants was 43.5 with SD +/- 9.8 years for the pilot 

group and 50.3 +/- 17.1 years for the main study providing an average of 48.3 +/- 15.6 

years for the pooled results. The pilot study also showed a ratio of 60:40 male to female 

whilst the main study showed 40:60 male to female and the total pooled results of these 

two combined provided a ratio of 46:54 male to female. 40 percent (%) of participants in 

the study contributed their injury to a work related cause but only 19.5% (or 60% of 

those with a work related injury) were on workers' compensation. Mean duration of 

symptoms for the study was 114 weeks but this reduced to 30.19 weeks (7.5 months) with 

the removal of just two sample members. 

3.2 Response Range and Distribution 

3.2.1 Overview of Data as a Whole 

Substantial variance in all values for the ULDQ, DASH and UEFS scores was 

observed. A floor response (lowest score possible or 0%) but no ceiling responses 

(maximum score possible or 100%) was present for the UEFS, n = 1 with total sample 

size of n = 64, and for the DASH, n = 1 total sample n = 214. Both floor and ceiling 

effects were present for the ULDQ with the ceiling effect, n = 1 of the total sample n = 

214, and the floor effect with n = 3. Floor effect was also demonstrated in all three 

regional upper limb tools on an additional eight asymptomatic controls or 'normal 

patients'. The DASH showed a maximum measurement capacity at the level of 84.5% 

disability and the UEFS similarly provided a maximum level of 73.7% whilst the ULDQ 

was able to demonstrate detection throughout the full range from zero to 100%. These 

values can be seen in the data distribution charts in Figures 3.1 to 3.6 below. 

The initial three charts show the distribution pattern of the participants responses 

broken down into 10 categories. These include a single category group for each of the 

maximal (ceiling) and minimal (floor) scores, respectively category 1 and 10. The 

remaining eight category groups are whole numbers arranged evenly from the individual 

questionnaires scales response scores: for the DASH, groups of 15 points - apart from 

the final group which was 14 points and irrelevant as it contained no data; for the ULDQ, 

groups of three points; and for the UEFS in groups of eight points - apart from the final 



group which was that of seven points and irrelevant as it contained no data. In this way 
the distribution is based on whole number scores and can be seen as a true normal 
distribution that approximates the expected 'Bell Curve' for each of the ULDQ and 
DASH scales. The UEFS scales distribution is not 'normal' but saw tooth shaped. These 
charts demonstrate the presence of skewing toward the floor or minimal values for both 
the DASH and the UEFS. 

When 10 percent category groups are used, as opposed to whole numbers, 12 
categories are obtained. This form of group allocation is advocated by some authors 
(Beaton et al., 2001) and shown in the charts in Figures 3.4 to 3.6. However, the value 
per category group can be inappropriately allocated if the SRM does not score in whole 
numbers that are wholly divisible into 10 percentage groups. This is specifically the case 
for the ULDQ as such scores are in 2.5 increments which results in there being an 
increased approximation for each second category as the raw scores are alternately 
grouped in multiples of three and two. Though there were occasional 0.5 value scores in 
the ULDQ, these were rare and consequently the preferred distribution comparison is 
that of the 10 groups with a floor and ceiling value and eight even groups of whole 
number values as shown in Figures 3.1 to 3.3. 

The charts below are Figures 3.1 to 3.3 that demonstrate distributions in eight 
numerically even groups and Figures 3.4 to 3.6 that demonstrate groups of 10%. 

Category 1 and 10 represent the floor (0%) and Ceiling (100%) scores. 
The categories 2-9 are in breakdowns of 3 points per category. 
Figure 3.1 ULDQ data distribution by raw score: 25 points in 8 groups of 3 units 



dLc,u1y I dliii I\J iCiiCiiL LIIC llUUi kV /0) dliii liiIl IL1J /0) LU1i. 

The categories 2-9 are in breakdowns of 15 points per category. 
Figure 3.2 DASH data distribution by raw score: 120 points in 8 groups of 15 units 

'dLcUiy I dliii IL/ iClCCliL LilL ilUIJJ. (,%J /0) dliii \iilii kLiJLI  /0) LUiC. 

The categories 2-9 are in breakdowns of 10 points per category. 
Figure 3.3 UEFS data distribution by raw score: 80 points in 8 groups of 10 units 

tLL5Jl1 I dliii 1J lL}JlLLllL LilL l0JJl id /0) dliii 'Llllll, LJ'J /0) LAJlL. 

The categories 2-11 are in breakdowns of 10% per category. 
Figure 3.4 ULDQ data distribution by percentage: 100 points in 10 groups of 10% 
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Category 1 and 10 represent the floor (0%) and Ceiling (1000%) scores. 
The categories 2-11 are in breakdowns of 10 per cent per category. 

Figure 3.5 DASH data distribution by percentage: 100 points in 10 groups of 10% 

UEFS Distribution 8 Groups of 10 

3 4 5 6 7 8 9 10 Grcwps of 10 

Category 1 and 10 represent the floor (0%) and Ceiling (100%) scores. 

The categories 2-11 are in breakdowns of 10 per cent per category. 
Figure 3.6 UEFS data distribution by percentage: 100 points in 10 groups of 10% 

3.2.2 Data as a Specific Component of the Limb Sample 

Analysis of the data responses and distribution can also be made by the 
components within the region or kinetic chain of the upper limb. This entails 
consideration of the data pool in specific areas of the proximal region (shoulder and 
upper arm), distal region (fingers, wrist and hand), the central region (elbow, forearm and 
lower arm) and a general category (being those conditions not specified as a particular 
location or those affecting the entire limb (eg lymphoedema). In this way an indication of 
the presence or potential for skewing or bias to a component of the limb is indicated. 
Table 3.3 indicates the sample numbers along with the Mean, Standard Deviation and 
Median. Figures 3.7-3.18 indicate distribution patterns by area for the upper limb SRMs. 
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Table 3.3 SKM Analysis by area: sample size, mean, SD and median 

IILDQ DASH 

n=214n=100 n=39 n=54 n=21 n=212 n=100 n=39 n=51 n=21 
All Prox. Distal Gen. Cent. All Prox. Distal Gen. Cent. 

Mean 11.21 10.93 12.41 1159 9.36 80.0 83.5 81.1 76.9 69.3 

SD 5.87 5.1 6.79 6.59 5.3 25.37 23.75 29.56 26.15 19.65 
Median 11 11 13 11 8.5 78.6 84.0 82.0 75.0 73.0 

UEFS 

n=64 n=38 n = 8 n=14 n = 4 

All Prox. Distal Gen. Cent. 

Mean 21.53 21.69 26.5 20.2 14.75 

SD 16.95 17.74 24.16 11.37 9.88 

Median 16 16 26.5 18.5 14.5 

SF-36 

n=64 n=38 n = 8 n=14 n = 4 

All Prox. Distal Gen Cent. 

80.98 81.49 82.73 78.52 81.25 

5.81 5.98 6.5 5.28 2.99 

81 82.9 80.5 78.5 81 

The following charts demonstrate the distribution of the three different SRIVIs, the 
ULDQ, DASH and UEFS, in the four separate areas of the upper limb region: Proximal, 
(Figures 3.7 - 3.9), Distal (Figures 3.10 - 3.12), Central (Figures 3.13 - 3.15) and General 

(Figures 3.16 - 3.18). 

UEFS Distribution Proximal 

a) 

Category 

Figures 3.7 - 3.9: Proximal distribution (shoulder and upper arm) 
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IJLDQ Distribution Distal 

1 2 3 4 5 6 7 8 9 10 
Category 

DASH Distribution - Distal 

1 2 5 8 O 

Category 

UEFS Distribution - Distal 

12 34 56 78 9 10 

Category 

Figures 3.10 - 3.12: Distal distribution (fingers, hand and wrist) 

UEFS Distribution Central 

0 
E 
z 

2 345 6 7 0 9 10 

Category 

Figures 3.13 - 3.15: Central distribution (elbow, forearm and lower arm) 



ULDQ Distribution General 

I _ 

Category 

DASH Distribution General 

2345 78 

Category 

UEFS Disribution General 

.0 
6 

12 3 4 5 6 7 8 9 10 
Category 

Figures 3.16 - 3.18: General distribution (non-specific region or whole arm) 

For the pjtnal  distribution, both the DASH and ULDQ demonstrated a 
normalized curve, though the UEFS is an inverted hollow with peaks at the second and 
sixth of the 10 groups and plateauing at the latter. 

For the distal distribution, the data were not normally distributed but relatively flat 
for both the ULDQ and DASH. There is insufficient data on the UEFS to analyse this 
subgroup. 

For the central distribution, all three tools presented a normalized bell like pattern. 
The ULDQ plateaus with the final measure in the eighth category where as the DASH 
and UEFS final measures are registered respectively at the seventh and fourth. 

For the generi category, the ULDQ demonstrated an approximated bell curve 
apart from the seventh category which may be due to sample size. The DASH has a 
normalized profile though with a skew toward iow disability and no measurements in 
either of the final two categories. This distribution pattern is the same for the UEFS 
though it plateaus at the sixth category, again demonstrating no capacity to measure 
higher degrees of disability. 

In summary, the ULDQ and DASH demonstrated relatively normal distribution 
for the proximal, central and general categories, the UEFS for the central only. None of 
the tools demonstrated a normalized distribution for the Distal region, though the 
ULDQ and DASH are approximated to an even category distribution. These two latter 



tools also demonstrated a skew tendency toward lower scores or higher capacity and a 

limited degree of maximal measurement capacity. The DASH is consistently one category 

less than the ULDQ and with a maximum capacity in the eighth category in all sub-

groups except the central or elbow region which is at the seventh, though this may be due 

to the smaller sample size. Consequently the ULDQ has a greater measurement range and 

more normalised distribution patterns than the two criterion standards. 

3.2.3 Missing Responses 

In all SRTVIs using a Liken scale missing responses are anticipated and generally a 10 

range is accepted (Beaton et al. 2001; Michener & Leggins 2001). The results from this 

study showed the DASH had 58 missed responses to 20 different item-questions that 

affected 41 questionnaires. This value of 58 from the 170 cases that were analysed for 

item response represents 34%. Of these, three or 1.7%, exceeded the limit of permissible 

missed responses and were not available for analysis as part of the data pooi. 

The UEFS demonstrated eight missed responses to four different item questions 

from six questionnaires or 9.4%. Of these two, or 3.1%, exceeded the limit of permissible 

missed responses. 

For the ULDQ, one questionnaire, or 0.5%, was found to be unsuitable due to an 

uncertain response. This lower value is expected for the ULDQ as it is a dichotomous 

scale. It is of interest that on five of the 170 questionnaires analysed the respondents 

chose spontaneously to use a 0.5 or half as a response to the questionnaire. 

3.3 Response Frequency: Severity and Order 

Determination of the frequency and severity of the responses to each of the 

regional tools was analysed by consideration of the average score that each of the item 

responses obtained from the total data pool sample where this information was available. 

The analysis of responses can be made by ranking in the average order of magnitude and 

categorisation of the total in 20% increments. However, this method does not indicate 



the degree of severity in terms of total disability required. These 20% incremental 

category responses are shown as per the descriptions in Figure 3.19 'Interpretation of 

disability scores'. 

% Disability Description of disability 

0-20%: Minimal Upper Limb Disability 

20-40%: Moderate Upper Limb Disability 

40-60%: Severe Upper Limb Disability 

60-80%: Functionally incapacitated Upper Limb 

80-100%: Inability to use the Upper Limb functionally or exaggerating 

The Five category Classification System modified from the original work 

by Fairbank (1980) to describe disability for patients with back injury. 

Figure 3.19 Interpretation of disability scores 

Alternatively the responses can be considered in the order of severity which reflects the 

disability rather than just the order in which it occurs. With this method the average 

score for the individual items as a percentage within the total data pool are noted where 

the 20% categories are defined by a numerical representation and analysis from all 

available responses. This is summarised in Table 3.4 (below) where ULDQ: n = 177, 

DASH: n = 174 and UEFS: n = 64. 

In both situations, the degree of disability increases as the average score decreases 

and the number of daily activities, functions and HRQOL factors that are affected 

subsequently increase. The lower value of the average number indicates a higher degree 

of disability is required for this item statement to be indicated. It is significant to note 

that in determination of response by item severity (Table 3.4), the DASH and UEFS do 

not provide a value for item statements throughout the full range but only in the initial 

four and three 20% categories respectively. The ULDQ covers all five 20% categories. 

The data is in reverse order to the percentage of disability. 
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Table 3.4 Comparison of item severity DASH, ULDQ and UEFS - all data 

)ASH 
n = 174 

ULDQ 
n=17 

UEFS 
n=64 

Mean 

1Q  

Item Statement % Item Statement 
Qu 

Mean 
Max=1  

Item Statement 
Qu 

Mean 
Max=1 

0.163 3 
Eurn a key Assistance with washing- 

hygiene 12 0.074 
Picking up small objects 
with fingers 

- 
D 0.166 

0.167 2 Write Appetite Affected 8 0.1.26 Writing B 0.198 

0.188 17 Recreation activity little effort Stay at home most of time 0.190 
80  

.205 20 rransport needs Eating: using utensils 20 0.207 Washing Dishes H 0.239 

.210 16 
nife use to cut food )rop things -minor accident 22 0.293 )riving > 30 minutes E 0.277 

.226 4 Prepare a meal Walking / light recreation 305 Carry jug from fridge G 0.286 

0.245 26 Pins and needles [ranspon independence 16 L305 Opening a door F 0.327 

0.281 13 Wash, blow dry hair Arm in shirt sleeve / dressing 6  8 Sleeping A 0.334 

0.282 9 Make a bed - Writing / using a keyboard 18 0.328  

0.295 21 Sexual activity Hold or moving dense object 21 0.339  

0.325 15 Put on a pullover or sweater More Irritable / bad tempered 14 0.368 

0.342 29 Sleeping in the last week Painful almost all the time 

0.367 10 Carry shopping bag/ briefcase Prepare meals / family duties 10 0.385  

0.368 5 Push open a heavy door 

60 

0.404 22 

nterferes with social /fainily 
activity 

Eend to rest more often 
4 0.420 

Opening Jars 
 C 0.443 

).404 28 
Stiffness rry get others to do things .460  

0.422 6 Object to shelf above head Difficult button key comstap 4 0.500  

0.431 1 Open a tight or new jar Sleep less well ii 0.575  

0.439 14 Wash your back )o things at/above shoulder 19 0.592  

0.455 24 5am 
 

0.473 27 
Weakness 

 

0.479 8 Garden or yard work 

0.480 23 nterferes work / daily activity  

0.483 12 Change a light-bulb overhead 

0.496 7 Heavy household chores 

0.520 25 ain on doing specific activity 

0.540 11 Carry a heavy object (>5kg) 

0.588 19 
Recreation activity + free arm 
mvt 

0.590 30 
Feel less capable, useful, 
confident 

40  

0.645 18 

Recreation activity + 
force/impact 

Change positions frequently 
2 0.644  

Regular daily activity 
work/social 13 0.678  

Opening, holding, pressing, 
rushing 25 0.678  

Arm / grip is weaker or stiffei 15 0.759  

Lifting / sustained carrying 

void heavy jobs at home 0793  

20 

- Use other arm more often 17 0.845  

Responses categorised in 20% increments of severity order to indicate disability. The 
average score for individual items is a percentage of the total data pool. 
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3.3.1 Analysis by Severity Order 

Consideration of responses on the basis of the average score per item classified 

them as a percentage scale. This can be summarised in a descriptive manner, (Table 3.5). 

This represents the distribution of the severity categories of the three tools investigated. 

This demonstrated that the UEFS had representation in only the last three categories, the 

DASH in the final four categories and the ULDQ in all five categories. This indicated a 

greater range of distribution for the ULDQ than the DASH or UEFS. 

Table 3.5 Distribution of disability categories for the ULDQ, DASH and UEFS 

Category Description of Disability ULDQ DASH UEFS 

80-100%: Functional inability/ exaggerating 1 0 0 

60-80%: Functionally incapacitated 6 1 0 

40-60%: Severe 5 15 1 

20-40%: Moderate 10 11 5 

0-20%: Minimal 3 3 2 

These results are comparable to those demonstrated in the response range where the 

ULDQ covered all categories whilst both the DASH and ULDQ plateaued short of the 

final category and can be seen diagrammatically in the bar charts of Figures 3.20 to 3.22 

'Severity categorization' - for the upper limb SRMs. 

Figure 3.20 Severity categorisation for the ULDQ 



Figure 3.21 Severity categorisation for the DASH 

UEFS Severity Categorisation 

0-20% 20-40% 40-60% 60-80% 80-100% 

Percentage Disability 

Figure 3.22 Severity categorisation for the UEFS 

3.4 Scale Completion Times 

Analysis of published completion times for the DASH and UEFS by the original 
authors and independent researchers was made by Michener (2001). 

Table 3.6 Completion times: current study and Michener (2001) 

Completion time (minutes) Scoring time (minutes) 
Scale / Study Michener Current Michener Current 
DASH 6 6-7 3 3-6 
UEFS 3 1-2 1 1 
ULDQ 2-3  1 
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If the completion times for the ULDQ are added to this then a final table can be 
provided as demonstrated above (Table 3.6 Completion times: current study and 
Michener (2001)). 

If the opinions of 14 different clinicians in five various allied health and medical 
profession settings are considered and analysed, as performed for this study, then the 
time-frames these health professionals considered acceptable in the clinical setting can be 
demonstrated. This is shown in Table 3.7 below. 

Table 3.7 Survey of health professionals: expected completion time for SRMs 

Number Completion Scoring Profession - 

1 2 1 Physio - Private 
2 3 1 GP - Private 

3 4 1 Physio - Private 
4 2 1 GP - Private 

5 4 1 GP - Military 

6 5 1 GP - Public 

7 3-5 1-2 Physio - Private 
8 4 1-2 GP - Military 
9 5 1-2 GP - Public 
10 6-8 2 OT - Public 
11 6 1-2 Physio - Public 
12 6 1 OT - Public 
13 5 1 Physio - Military 
14 5 1 Physio - Military 

If a compilation of these time-frames is made as a summary then an outline that provides 
maximum 'acceptable completion times' can be summarised as follows: 

For SRM patient completion, eg in the waiting room: 4 +/- 1.45 minutes 
For SRM practitioner scoring, eg during / post consultation:1 +1- 0.32 minutes 
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3.5 Test-retest Reliability 

Test-retest reliability was demonstrated as excellent for all four of the SRI\4s 
investigated in this study, the DASH, ULDQ, UEFS and SF-36, when using standard 
criteria determined in the literature review (Nunnally & Bernstein, 1994; McHorney & 
Taylor, 1995; Guyatt etal., 1997). Of the 47 patients completing the test-retest reliability 
for both the DASH and the ULDQ at a 48 hour interval, 41 indicated that their problem 
had not altered as demonstrated by a score of 'flO change = 0 +/- 1' in response to the 
VAS of status on a standard 11 point 0-10 scale, see Table 3.8. The mean value was -0.04, 
median 0 and SD 0.55 with the no significant difference. When the status was reduced to 
'Change = 0', n = 28 of the 47 patients and the mean, median and SD were all V. 

Table 3.8 Test-retest using VAS of status: mean, median and SD 

Group Mean Median SD 
No Change + I- 1 -0.04 0 0.55 n = 41 
No Change at All 0 0 0 

n = 28 
 

When these 47 patients were similarly analysed in response to the VAS of pain on 
the same 11 point scale, see Table 3.9, 36 indicated that their problem had not altered as 
demonstrated by a score of no change +1- 1'. The mean value was -0.04, median 0 and 
SD 0.37 with the difference not being significant. The VAS scores for status remained 
within the Change = +1- 1 also. If the change level of '0' was taken as the criterion then n 
= 26 of the 47 patients and the values for mean, median and SD are all V. 

Table 3.9 Test-retest using VAS of pj: mean, median and SD 

Group Mean Median SD 
No Change + I- 1 0.04 0 0.37 n = 36 
No Change at All 0 0 0 n = 26 

The total data sample can also be analysed for the ICC test-retest correlation values 
using VAS of status alone at both these levels of specificity and then using VAS of status 
and pain combined to indicate the further increase in the test-retest reliability as this 
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second criterion is added, (see Tables 3.10 and 3.11 below). Using VAS of pain alone is 
not provided as this statistic was not noted in any of the upper limb research studies 
investigated in the literature review. 

Table 3.10 Test-retest ICC of pooled data using VAS of status change 

Pearson's Coefficient (R) = ICC Values for Test-retest Scale Data 

SRM Scale VAS = 0 +1- 1 VAS = 0 All Data 

n=41 n=28 n=47 

ULDQ 0.895 0.957 0.898 

DASH 0.953 0.979 0.901 

N=29 n=22 n=32 

UEFS 0.915 0.916 0.898 

Table 3.11 Test-retest ICC of pooled data using VAS of status and pain 
Pearson's Coefficient (R) = ICC Values for Test-retest Scale Data 

SRM Scale VAS = 0 +1-1 VAS = 0 All Data 

n=35 n=21 n=47 

ULDQ 0.909 0.965 0.898 

DASH 0.965 0.985 0.901 

n=27 n=16 n=32 

UEFS 0.924 0.944 0.898 

The test to retest values varied for each of the three SR1v1s in all three situations 
with VAS status change for: All Data, VAS unchanged or 0 and VAS of 0 +/-i. This 
variation was expected and is indicated by the values in the Tables above. However, only 
the status values are used for comparison with the results of other studies as the VAS 
variable of pain, either independently or in conjunction with status, is generally not 
considered. 

In summary, using Dawson's formula for calculation of the minimal required 
sample to provide an 80% CI for a relationship between the test and retest values, the 
sample size is determined to be n = 28 and for a 90% CI, n = 37. As a result the values 
from the pooled data with a sample size above 28 include the comparative using: 

all data in both situations of status alone and status and pain; 
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• for VAS status only the ULDQ and DASH at 'change = 0 + /- 1' where n = 41 and 

'change = 0' where n = 28 and the UEFS at 'change = 0 +/-1' where n = 29; and 

• for VAS status and pain the ULDQ and DASH at 'change = 0+/-1'where n = 35. 

The significance of the ICC value increases markedly for the ULDQ in particular at the 

VAS of status 'change = 0' and it is recommended that this be the value of indicated test-

retest reliability as the sample size is above the required minimum and the level of 

significance notably improved with the higher degree of requirement of no change 

compared to that of an allowance of 20%.  Subsequently these values are: 

DASH = 0.979 ULDQ = 0.957 UEFS = 0.916 

3.6 Validity 

Validity was determined in stages, as demonstrated in Figure 2.1, using the research 

process of item generation, reduction and field testing which ensured content and face 

validity. The methodological process of determining construct and criterion validity were 

then demonstrated. 

3.6.1 Construct Validity 

Construct Validity was determined by two separate means, convergent validity and 

baseline score distribution. In the context of convergent validity, this was previously 

defined as 'how well the instrument or tool does in comparison with instruments of a 

similar purpose' (Michener & Leggins, 2001). Divergent validity is considered but not 

specifically analysed in this study being defined as 'comparisons to instruments of 

dissimilar purposes and dimensions' (Michener & Leggins, 2001). 

Convergent validity was demonstrated by the 'known group method'. The 

application of a simple difference test comparing the initial and final scores of the sub-

groups where prospective measurement was made, n = 33 demonstrated a t-test value 

that exceeded the 0.95 level. The significant differences in scores achieved confirmed the 
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expected outcome of a difference between initial and final values supporting the 
construct validity of the measure. The t-tests comparing the VAS scores of either pain 
or status with any of the four separate SRM scores, DASH, ULDQ, UEFS or SF-36 did 
not show a comparable level or correlation. This indicated that discriminant validity was 
not evident for any of the SRMs in relation to status or pain. 

Construct validity was also demonstrated through the baseline score distribution, 
grouped in eight equal categories and both a floor and ceiling value, from the different 
charts in Figure 3.1 to 3.3. By demonstrating a relative normal distribution with limited or 
no 'ceiling' or 'floor' effect construct validity is further demonstrated. This was the case 
for both the ULDQ and DASH but was not demonstrated for the UEFS indicating 
construct validity is not evident which leads to questions about its clinical use capacity. 

If the analysis is made of the areas of proximal versus distal, general and then 
central, a further indication of normalized distribution tendency is demonstrated, see 
Figures 3.7 to 3.18. The normalisation of distribution demonstrated for most of the 
separate areas further supported the construct validity for the ULDQ and the DASH but 
again did not support the construct validity of the UEFS. 

3.6.2 Criterion Validity 

Concurrent criterion validity was demonstrated between the new ULDQ SRM tool 
and both the established upper limb regional SRM tools, the DASH and the UEFS. This 
simultaneous completion enabled a direct comparison of each tool in each circumstance, 
a total of six different comparisons. These are detailed in Table 3.12 below. 

Table 3.12 ICC value comparison between the DASH, ULDQ, UEFS and SF-36 

DASH ULDQ UEFS 

ULDQ 0.8504 - High 

UEFS 0.7675 - Medium 0.7759 - Medium 

SF-36 0.1212 - Nil 0.0200 - Nil 0.0707 - Nil 

The 'Rules of Thumb' for correlation (Charlton, 1997; Greenhaigh & Macfar 
1997; Ritchie, 1999; Hopkins, 2000; Michener & Leggins, 2001) can be used to assess the 
degree of correlation between the SRMs where High > 0.80, Medium = 0.75 -0.80 and 
Low = 0.70 - 0.75. These values indicated that a very high correlation was present 



between the ULDQ and DASH, the primary elected criterion standard, and the 
correlation between the UEFS and both the DASH and ULDQ are comparable though 
at a medium level. There is no evidence of any correlation between any of the regional 
upper limb SRIN'Is and the SF-36. These values can also be interpreted graphically as 
demonstrated in the following charts of correlation (Figures 3.23 - 3.28). 

Figure 3.23 DASH v ULDQ: (n = 211) 
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Figure 3.24 ULDQ v UEFS: (n = 64) 
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Figure 3.25 DASH v UEFS: (n = 64) 
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Figure 3.26 UEFS v SF-36: (n = 64) 
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Figure 3.27 SF-36 v ULDQ: (n = 64) 
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Figure 3.28 SF-36 v DASH: (n = 64) 

3.7 Internal Consistency 

The determination of internal consistency is made using Cronbach's Alpha. The 

results of the assessment for each of the three regional upper limb SRIvI tools investigated 

are in Table 3.13 as follows. 

Table 3.13 Summary of the Cronbach Alpha values for the upper limb SRMs 

Tool Cronbach Alpha 

DASH n = 170 0.9633 

ULDQ n = 165 0.8893 

UEFS n = 60 (30 pairs) 0.8890 

3.8 Error Measurement 

The error associated with the patient's score when using a SRIN'I tool is determined 

by the two specific values of SEM and MDC as detailed in the literature review and 

methodology (Binkley et al., 1999; Beaton etal., 2001; Michener & Leggins, 2001). These 
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are calculated at different confidence bounds (CB) or confidence intervals (Cl), typically 

95%, 90% and 67%, which entails the use of a specific multiplication factor, the 'z value' 

at each level of confidence. The formulas for the calculation of the MDC and SEM are 

standardised and accepted as one of two methods, using the test-retest ICC variable or 

alternatively the Cronbach Alpha variable as detailed in Section 2.4.7. These results are in 

summary form below in Tables 3.14 to 3.16 for the test-retest variable. 

Table 3.14 Error estimate of SEM and MDC using status 'change = 0 + I- 1' 

SEM 
Tool x Sq Rt 2 x1.65 = MDC9(x1.96 = MDC95 n= 

SDx4(1-Rxx) 

DASH 100 Scale 4.25 6.014 9.92 11.79 41 

120 Scale 5.10 7.217 11.91 14.15 

ULDQ 100 Scale 6.86 9.700 16.01 19.01 41 
25 Scale 1.71 2.425 4.00 4.75 

IJEFS 100 Scale 6.32 8.939 14.75 17.52 29 
80 Scale 5.06 7.151 11.80 14.02 

Table 3.15 Error estimate of SEM and MDC using status 'change = 0' 

SEM 
Tool x Sq Rt 2 x1.65 = MDC90 0.96 = MDC95 n= 

SDxI(1-Rxx' 

DASH 100 Scale 2.72 3.853 6.36 7.55 28 

120 Scale 3.27 4.623 7.63 9.06 
ULDQ 100 Scale 4.50 6.366 10.50 12.48 28 

25 Scale 1.13 1.591 2.63 3.12 
UFFS 100 Scale 6.20 8.764 14.46 17.18 22 

80 Scale 4.96 7.011 11.57 13.74 

Table 3.16 Error estimate using status 'All Data' 

SEM 
Tool x Sq Rt 2 x1.65 = MDC9Cx1.96 = MDC95 n= 

SDx4(1-Rxx) 

DASH 100 Scale 5.82 8.232 13.58 16.13 47 
120 Scale 6.98 9.878 16.30 19.36 

ULDQ 100 Scale 6.63 9.375 15.47 18.37 47 
25 Scale 1.66 2.344 3.87 4.59 

UEFS 100 Scale 6.88 9.723 16.04 19.06 32 

80 Scale 5.50 7.778 12.83 15.25 

100 



Table 3.17 demonstrates the results using the Cronbach Alpha variable. The ICC value 

provides an indication of increasing reliability as specificity of the retest value increases 

and becomes statistically valid above the sample size of n = 28. 

Table 3.17 Error estimate using the Cronbach Alpha values 

Tool SEM x Sq Ri 2 MDC90 = x1.65 MDC95 = x1.96 n= 

DASH 100 Scale 4.05 5.728 9.45 11.23 170 

120 Scale 4.86 6.873 11.34 13.47 

IJLDQ 100 Scale 7.86 11.116 18.34 21.79 165 

25 Scale 1.97 2.779 4.59 5.45 

UEFS 100 Scale 7.58 10.720 17.69 21.01 60 

80 Scale 6.06 8.576 14.15 16.81 

The values for SEM and MDC calculated using the Cronbach Alpha coefficient are closer 

to those calculated with the ICC test-retest coefficient at 'change = 0 +/-1'. However the 

greater specificity requirement of 'change = 0' can be used as the sample size is 28, the 

minimum required by the power of the sample calculations. Error estimate is 

consequently improved as shown in Tables 3.18 to 3.20 below. 

Table 3.18 SEM Comparison using Cronbach Alpha and r from status 

SEM: via 
SEM: via r SEM: via r SEM: via r 

Tool Scale Cronbach Change 
= +/1 Change = 0 All Data 

Alpha 

DASH 100 4.05 4.25 2.72 5.82 

120 4.86 5.10 3.27 6.98 

ULDQ 100 7.86 6.86 4.50 6.63 

25 1.97 1.71 1.13 1.66 

UEFS 100 7.58 6.32 6.20 6.88 

80 6.06 5.06 4.96 5.50 
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Table 3.19 MDC 90 Comparison using Cronbach Alpha and r from status 

Tool Scale MDC90 via MDC90: via r MDC90: via r MDC90: via r 
Cronbach Change = +1-1 Change = 0 All Data 

Alpha 

DASH 100 9.45 9.92 6.36 13.58 

120 11.34 11.91 7.63 16.30 

ULDQ 100 18.34 16.01 10.50 15.47 

25 4.59 4.00 2.63 3.87 

UEFS 100 17.69 14.75 14.46 16.04 

80 14.15 11.80 11.57 12.83 

Table 3.20 MDC 95 Comparison using Cronbach Alpha and r from status 

MDC95 via 
MDC95: via r MDC95: via r MDC95: via r 

Tool Scale Cronbach 
Change = +1-1 Change = 0 All Data 

Alpha 

DASH 100 11.23 11.79 7.55 16.13 

120 13.47 14.15 9.06 19.36 

ULDQ 100 21.79 19.01 12.48 18.37 

25 5.45 4.75 3.12 4.59 

UEFS 100 21.01 17.52 17.18 19.06 

80 16.81 14.02 13.74 15.25 

These reductions in the error estimate are a consequence of the higher r value at the status 
change of 0. It would be expected that with further research as the sample size increased 

in the order of n = 300 the Cronbach Alpha value would similarly increase and 

approximate the rvalue (Nunnally & Bernstein, 1994; Wyrwich et al., 1999a; Wyrwich et 

al., 1999b). The comparison of the Cronbach Alpha and ICC test-retest correlation 
coefficients demonstrates why this change occurs as can be seen in Table 3.21. 
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Table 3.21 Comparison of Test-retest rand Cronbach Alpha 

Correlation Coefficient Test-retest (r) Values using Status 

Tool DASH ULDQ Cronbach Status 
Status Status 

Alpha Change +1-1 Change: 0 All Data 

DASH 
0.963 0.953 0.979 0.901 

n = 170 

ULDQ 
0.850 0.889 0.895 0.957 0.898 

n = 165 

UEFS 

n = 60 
0.776 0.776 0.889 0.915 0.916 0.898 

30 pairs 

The Cronbach Alpha values are lower than the respective r test-retest ICC values as 

would be expected with a sample size below n = 300, except for the DASH at status 

change = 0 +/- 1 which is a consequence of its very high internal consistency. 

Though the Cronbach Alpha variable is the recommended method of calculation 

for SEM and MIDC for clinical investigations with smaller sample sizes (McHorney & 

Taylor, 1995), the choice of the test-retest r is made as sample size exceeds the minimum 

required from the calculations of the power of the sample (Dawson & Trapp, 2001). 

3.9 Responsiveness to Change 

Responsiveness can be determined by means of correlations between changes in 

longitudinal measures of disease impact and changes in the scores or scale values of the 

measuring tool as determined by using the Standardised Response Mean (SRTvI) and the 

Effect Size (ES) (Deyo, 1986). In this study, responsiveness was determined using the 

SR1vI and the ES in a sub-group of the main patient group between the initial and follow-

up periods where n = 33 participants. These values were only calculated for the DASH 

and ULDQ as the SF-36 and UEFS were only investigated for reliability. 
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The calculations of SRM and ES are noted in summary form in Table 3.22 below. 

Table 3.22 Comparison of ES & SRM using varied SD & 'known group difference' 
All Data (n = 33) MDC> 10.66% (n = 16 

All MDC> 
n=33 n=16 

Data 10.66% 

ES SRM % ES SRM % 
DASH 0.756 1.080 30.0 1.397 2.183 36.0 

ULDQ 0.700 1.134 38.3 1.289 1.867 31.0 

All Test 1> MDC > Test 1> 
n=33 n=16 

Data Test 2 10.66% Test 2 

DASH 0.784 1.112 29.0 1.407 2.182 35.5 

ULDQ 0.755 1.134 33.4 1.284 1.868 31.0 

% = Percentage difference between the SRM and ES for the same change measurement 
on the same patients. 

The percentage change between ES and SRIN'l demonstrated a variation that is greater 
than 'Cohen's Rule of Thumb' that defines the 'responsiveness effect' as follows: small 
effect = 0.2, moderate = 0.5 and large = 0.8. This indicates that such a rule should be 
abandoned as testing the same data in a different way produces marked variation in the 
values of SRM and ES. This variation can be in excess of 40% and indicates a capacity to 
cross the different categories described by Cohen (Cohen, 1983). 

3.10 Social Desirability as Measured by the Marlowe Crowne Short Form (MC-13) 

Use of the Social Desirability Scale, 'Marlowe Crowne SF-13', was made to 
determine whether this personality trait affected the upper limb SRM scores. An analysis 
of the comparison of the correlation between the ULDQ, DASH and UEFS accounting 
for this variable showed no significant effect, though there is a small reduction in 
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correlation as the MC-13 value increases, i.e. as the participant demonstrates higher 
degrees of social desirability there is a lower correlation with the SR1vI. This may however 
be a consequence of the significant reduction in sample size. If a comparison is made of 
the DASH v ULDQ: all datan = 92;MC-13 < 11,n = 74 or 80% of the sample; MC-13 

< 7, n = 24 or 26% of the sample. For comparison of the DASH and ULDQ with 
UEFS: all data n = 64;MC-13 < 11,n = 48 or 75% of the sample; MC-13 < 7,n = lOor 
16% of the sample. These values are represented below in Table 3.23. 

Table 3.23 Comparison of ICC r values for UL-SRMs at different MC-13 scores 

All Data MC-13<7 MC-13<9 MC-13<11 
DASH ULDQ DASH ULDQ DASH ULDQ DASH ULDQ 

ULDQ 0.850 0.852 0.813 0.801 

UEFS 0.767 0.775 0.881 0.725 0.744 0.720 0.767 0.758 

3.11 Patient Response Preferences to the Upper Limb Regional Questionnaires 

An evaluation of the participants' responses to the four areas of preference were 
made concurrently with the upper limb SRMs questionnaire, see Appendix A.7. These 
results indicated that there was no significant difference in the respondent's preferences 
between the different regional SR1vI tools or the SF-36. The only exception is that of a 
tendency for the SF-36 to require more explanation for completion than the regional 
SRMs, though this was not statistically significant, as detailed in Table 3.24 below. 

Table 3.24 Comparison of patient preferences for ULDQ, DASH, UEFS and SF-36 
Comparative Questions 

used in Evaluation of DASH ULDQ UEFS SF-36 
Patient SRM Preference 
Condition Reflected 7.44 7.34 7.00 7.34 
Easy to Complete 8.52 8.64 8.57 8.21 
Confusing 8.76 8.44 8.60 8.25 
Required Explanation 8.96 8.88 8.82 8.08 

3.12 Summary 
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Consideration of the specific methodological characteristics for the three upper 

limb SRM tools is summarised below. In Table 3.25 the variables for SEM and MDC are 

calculated from Cronbach Alpha. 

Table 3.25 Upper limb SRM methodological characteristics from Cronbach Alpha 

SEM: via 
MDC MDC Cronbach 

Tool Scale n = Cronbach ES SRM 
(90) (95) Alpha 

Alpha 

DASH 100 170 9.45 11.23 4.05 0.7839 1.1121 0.9633 

120 11.34 13.47 4.86 

ULDQ 100 165 18.34 21.79 7.86 0.7552 1.1336 0.8893 

25 4.59 5.45 1.97 

UEFS 100 60 17.69 21.01 7.58 Unavailable Unavailable 0.8890 

80 14.15 16.81 6.06 

However, the preferred methodological characteristics are determined from the values of 

the test-retest reliability coefficient at the reliability level of 'Change = 0' for a statistically 

significant sample of n = 28. These are shown in Table 3.26 and are defined as the final 

critical values for the regional upper limb SR1V1s investigated in this study. 

Table 3.26 Methodological characteristics using test-retest reliability coefficient 

(Rxx) at 'change = 0' for DASH and ULDQ (n = 28) and for UEFS (n = 22) 

Tool Scale n = 
MDC 

(90) 

MDC 

(95) 

SEM: 

via Rxx 
ES SRM 

Cronbach 

Alpha 

DASH 100 28 6.36 7.55 2.72 0.7839 1.1121 0.9633 

120 7.63 9.06 3.27 

ULDQ 100 28 10.50 12.48 4.50 0.7552 1.1336 0.8893 

25 2.63 3.12 1.13 

UEFS 100 22 14.46 17.18 6.20 Unavailable Unavailable 0.8890 

80 11.57 13.74 4.96 

Reduction in MDC and SEM: DASH = 32.7%; ULDQ = 42.7%; UEFS = 18.25% 
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The presence, or lack of, the eight essential practical characteristics for each of the 
regional upper limb SR1VIs investigated in this study, as detailed in Section 1.3.3 'Practical 
Characteristics p46 - 50, can be summarised in a dichotomous form. The summation of 
these provides an overall indication of the practical attributes of the individual SR1VIs. 
This is demonstrated as follows in Table 3.27. 

Table 3.27 Practical characteristics of the upper limb SKMs 

Number 
# 

Factors 
Considered 

Preferred 
Response 

ULDQ 
Gabel 
2002 

DASH 
Beaton 
2001 

UEFS 
Pransk) 

1997 
Practical 

1 Self Administered Yes Yes Yes Yes 
2 Brevity in Length Yes Yes No Yes 
3 Short Completion Time Yes Yes No Yes 
4 Short Scoring Time Yes Yes No Yes 
5 Application Across Conditions Yes Yes Yes Yes 
6 Diseases Severity Range Yes Yes Yes Yes 
7 Easy to Understand Yes Yes Yes Yes 
8 Relevant to Working Populations Yes Yes Yes Yes 

-- 
TOTAL 8 8 5 8 

The analysis of methodological characteristics showed the MDC at confidence 
bounds of 90% and 95% as well as the SEM, the ES, the SRM and the Cronbach Alpha 
value for internal consistency. These essential characteristics demonstrated the capacity of 
each of the three upper limb SRMs investigated in this study. The earlier comparison 
between the calculated test-retest value and that of the Cronbach Alpha indicates the 
difference of sensitivity that will in turn determine the MDC and SEM of the final 
ULDQ Tool. With the DASH values of internal consistency being excessive, as 
demonstrated by the Cronbach Alpha scores, it provides a higher degree of sensitivity but 
diversity is lost. In consideration of the Practical Characteristics as discussed previously, a 
summary of these indicates that the ULDQ is more favourable in this area. 
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CHAPTER 4 

DISCUSSION 

4.1 Introduction 

This prospective study investigated the ULDQ as a new and potentially broad use 
regional upper limb self report outcome measurement tool. The results demonstrated 
conclusively that the ULDQ is not only feasible for the measurement of UEDs, but that 
it is simpler, quicker to complete and score, less error prone and easier to use than 
criterion tools of the DASH and UEFS that were considered concurrently. The 
preference levels by the majority of patients to any specific tool were not significantly 
different indicating that all tools were equally acceptable. The ULDQ was demonstrated 
to be valid and responsive across a wide range of disorders and degrees of severity when 
measured independently as well as in comparison to the DASH and UEFS. Correlation 
exceeded the acceptable statistical measurement standards and all essential 
methodological characteristics analysed were comparable or higher. Consequently, when 
considered against more traditional objective based clinical measures for the detection of 
significant change, the responsiveness capacity of the ULDQ was the same or higher than 
the DASH and UEFS. 

Pransky (1997) demonstrated that responsiveness for their UEFS SRIVI as 
determined by the 'Standardised Response Mean' was inversely proportional to the 
number of subjects required to detect an effect at a given level of type 1 error when 
compared to a physical measure. The implications of this are quite far reaching in both 
research and daily clinical measurement areas where accountability to a payer or evidence-
based medicine is a requirement. Not only has the SRM questionnaire been found to be 
quicker, simpler and easier to use than physical or anatomical measures, but it was also 
cheaper, more accurate and required less patients in a group or class situation in order to 
be reliable. Hence it can be used for both direct individual patient assessment as well as 
group settings where an overall gauge of the effectiveness of a program can be 
determined without the requirement of significantly high numbers. 



As detailed in the literature review, the consensus for most clinical circumstances, 

apart from research, is that the use of multiple questionnaires is rarely helpful and should 

be avoided (Amadio, 2001). The choice of a single appropriately advocated SRM tool will 

provide a means of standardisation for the assessment and reporting process, provided 

the chosen tool is consistent across all fields of comparative analysis and has been 

researched to enable conversion to a common scale and score. This can be meaningful 

for the treater and patient as well as easily interpreted by others, either alone, or in 

conjunction with population based norms, as is the trend in managed care and third party 

payer circumstances. The choice of tool would then be based upon the type of situation 

that is present, with a hierarchy system of implementation determined by the degree of 

required specificity. For the upper limb, and for patient management in general, the use 

of a regional tool would be the first point of reference with a condition specific tool as a 

subsequent option for situations where adequate precision is not achieved. 

Amadio (1997; 2001) advocates regional SRM tools in situations that involve 

general upper limb practice where it can be administered regardless of diagnosis or as a 

procedural tool prior to consultation and subsequent treatment. The shorter simpler 

forms of regional tools, such as the 'Quick DASH' or 'DASH-li' currently under 

development, (Amadio, 2001; Canadian Institute for Work Health, 2001) could be utilised 

whenever an even less detailed response is needed, or perhaps as a routine assessment 

form with the longer versions used only when greater detail or specific questions are 

required to be answered. 

The condition specific tools focusing on joint or disease would be utilised when 

greater detail is required. This would be predominantly in research situations or where 

known conditions or joint-specific measures are required. The essential need, however 

the form of SRMs change, is for a common language by which symptoms and function 

can be described. 

4.2 Sample Description 

The use of pilot study data to provide power analysis prior to the main 

investigation (Meng et al., 1992; Dawson & Trapp, 2001) as well as sample size 
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indications from the literature (Beaton et al., 2001; Stratford et al., 2001) ensured an 

adequate sample size was provided for the required degree of certainty and confidence. 

The use of multi-centre and multi-state sampling further ensured a broader representation 

of the general population, that condition specificity was not focused upon and that bias to 

a region or area based upon local circumstances, demographics or sampling therapist was 

minimised. This is supported by the comparison between the data from the test-retest 

pilot study and that of the main sample and pooled results. The data sample size for both 

the test-retest and pooled results are comparable to that which is respectively used and 

recommended by the most recently developed upper limb regional outcome 

measurement tool, the UEFI (Stratford et al., 2001). 

Consideration of the pooled cohort samples in which full demographics were 

taken, the test-retest pilot and main study groups, indicates that the distribution of patient 

age, occupation, employer, injury payer i.e. compensable, military or private, and their 

injury type, all show a broad and varied cross section. The average age as determined 

from the pooled test-retest data is indicative of the demographics in other studies and 

demonstrates consistency and likely representation of the full population sample. An 

average age of 42 years was detailed in the results by Beaton (2001), though the tabled 

socio-demographic data 1'able 1 p132) listed the average age as 53.6 for study 

participants. These figures are both comparable to the 48.4 years of this study which is 

roughly half way between both DASH values. The male-to-female ratio was equally 

comparable being respectively 46% and 54% compared to the 43% and 57% of the 

Beaton (2001) study. 

The average duration of symptoms was considerably different for this study being 

measured at 114.2 weeks with a SD of 415.2 weeks, though this reduced considerably to 

24.5 weeks with a SD of 28.8 weeks with the removal of three participants. This 

compared to a duration of 193 weeks (more than three years) and SD of 374 weeks for 

the DASH study by Beaton (2001). The health status of this study's sample demonstrated 

that it was comparable, though slightly lower, than that of the standard values of the 

general Australian population scored on the SF-36. The final DASH study had found that 

their sample demonstrated a general health status notably lower than that of the 

population based normals of the SF-36 found for their geographical area (Beaton et al. 

2001). This is not surprising considering the target population sample for this study was 

that of a 'sample of convenience' presenting to outpatient clinics whilst the DASH study 

sought a specific patient population involved in intervention with a three years disease 
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history. This chronicity would subsequently correspond with poorer health for the patient 

sample (Beaton et al. 2001). The results from this aspect do indicate that the information 

on the questionnaires, the ULDQ, DASH and UEFS from this study is applicable to the 

general population in Australia though potential bias may be present as random sampling 

was not present. 

It was found that 40% of the injuries were stated as occurring at work or were as a 

result of a work injury but only 19.5% of the participants were on workers' 

compensation. A consideration of the breakdown of those patients who are paid by a 

third party, be it workers' compensation or the military, compared to each other and to 

private patients showed a comparable relation between the data samples in all situations. 

It was also noted that the military patients had the lowest ICC value of all groups on 

criterion comparison of the ULDQ and DASH. From this it is indicated that the 

questionnaires are equally applicable to compensable patients and individual private self-

funded patients. 

This study demonstrated that the ULDQ was well correlated to both the UEFS 

and the DASH. In principle it should be able to be substituted or used with the same 

degree of confidence in the population groups in which these two recognised regional 

SRM tools have been shown to be effective. 

4.3 Response Range and Distribution 

4.3.1 For All Data as a Single Sample 

The analysis of the distribution of the pooled data divided into 10 groups enabled a 

direct comparison between the ULDQ, DASH and UEFS. This comparison showed the 

ULDQ with a relatively normal or 'bell shape' distribution and the DASH skewed 

towards higher function. This 'skewing' tendency demonstrates lower values or higher 

function and poor determination of the higher levels of disability. This reinforced and 

reflected the same tendency that can be seen in the most recent research of the DASH by 

its developing authors (Beaton et al., 2001) and indicates that the DASH is not a suitable 

outcome measure to be used for patients with high disability. A similar skewing tendency 
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is shown for the UEFS. These results replicate and reinforce the original work described 

by Pransky (1997) who demonstrated a floor response but no ceiling responses. 

There is common consensus that the presence of an excess tendency towards a 

ceiling effect or maximal score is detrimental for the ongoing use of a specific SRM. 

However, logic would also ascertain that a scale is unsuitable if it does not have the ability 

to detect a score above the 85% limit, as is the case with the DASH, or a 73.75% 

disability limit, for the UEFS. In contrast, all three scales demonstrated the presence of a 

floor effect or normal health in normal asymptomatic subjects. These subjects also 

corresponded to being in the healthy range as determined by the SF-36. This is a desired 

and required trait as it would be expected that there would be patients who are 'normal' 

and that should an intervention or treatment be followed to its conclusion then the fully 

recovered patient would re-present in 'normal' health. 

Beaton (2001) found that floor effect was only present in one patient in their study, 

the same as in this study. It is expected that this measure would not be often found as 

the study population is of individuals with a current problem with an expected 

measurable score above floor level of V. All three SRJvIs consistently demonstrated this 

lower range capacity, though not often. However, a separate trial testing a small group of 

asymptomatic subjects as outlined in the methodology did provide a floor effect or 

minimal capacity score and maximal function for all three measures. 

It is generally accepted that there will be ceiling effects in specific given 

circumstances, including post-operative, however this was not seen in the results of this 

study despite the inclusion of post-surgery CTS, acute fractures and minor amputations. 

Ceiling effect was not noted on any occasion for the DASH and UEFS and consequently 

not in all three questionnaires simultaneously, it was noted on a single occasion with the 

ULDQ. In situations where a tendency towards ceiling effect was demonstrated in the 

ULDQ but not the DASH or UEFS, it was not attributable to demographics but 

considered to be a result of lower function and higher symptom estimates. Effectively 

those patients that were 'worse' showed a greater tendency toward ceiling effect with the 

ULDQ than with the UEFS and DASH. This appears to be because the latter two tools 

were unable to measure the ceiling level, effectively having an upper limit plateau. 

A comparison of data distribution and detection capacity of the three different 

scales demonstrates the ULDQ can measure a greater range of disability than both the 

current accepted 'gold standards'. In addition it does so with an even distribution pattern. 
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4.3.2 For Data as a Specific Component of the Limb Sample 

The respondents' data were further analysed within the region of the upper limb by 

consideration of four separate areas to determine distribution consistency. These area 

divisions were: proximal being shoulder and upper arm including neck-shoulder; distal 

being fingers, wrist and hand;  central being elbow, central arm, forearm and lower arm 

region; or general being the whole arm such as RSD, lymphoedema or when stated by the 

patient to be an 'arm' condition. 

It must be noted that apart from the proximal category, sample size n = 100 for the 

DASH and ULDQ, all other groups sample sizes were reduced by at least 46% which 

may account for the reduction in distribution normalisation. This is particularly so for the 

UEFS in all categories apart from the proximal group, n = 38, though in this group the 

distribution remained saw tooth with no clear pattern of normality. 

The study's results reflect those of recent research by Beaton (2001) with the 

DASH and Pransky (1997) with the UEFS and AIMS, as both researchers showed data 

distribution towards higher dysfunction for the distal than the proximal area. The 

argument put forward to support this is that injury to the hand, wrist and fingers with 

their higher functional capacity and ability to perform integral fine tasks is more disabling 

and expected to be of a higher level of disability (Pransky et al., 1997). The distribution 

patterns found in this study, particularly for the ULDQ, support this argument as higher 

level disability was present with injuries that involved the distal areas of the hand and 

wrist as reflected by the mean and median value, though with a lower number of 

respondents due to sample size. 

In general, the distribution by area within the limb reflected that of the pooled data. 

This was particularly so for the UEFS which lacked normal distribution throughout. This 

deficiency and the inability to measure disability over 73.75%, indicated that the clinical 

capacity of the UEFS is markedly reduced compared to the DASH and ULDQ. 

The ULDQ distribution range provided a broader representation than the DASH 

and UEFS for both pooled and area specific data. The latter two tools demonstrated a 

skew towards the scores of lower disability or higher function in both pooled and area 

specific data. Both tools also lacked normal distribution and had an effective internal 

self-limiting maximal measurement capacity, particularly for the proximal upper limb. 
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4.3.3 Missing Responses 

It is generally recognised that all SRMs that use a Likert scale will have missing 

responses and that a maximal number of these, approximately 10%, can be accounted for 

by substituting with the mean value of the answered questions. In the case of the DASH 

there is a three question limit and for the UEFS a one question limit. 

Of particular significance for the DASH is the frequency of missed responses and 

the questions that were involved. Specifically, question 21 pertaining to disability with 

sexual activity accounted for 16 of the 58 missed responses or 27.5%. Nineteen other 

item-questions were also missed, mostly on one to three occasions that accounted for the 

remaining 42 missed responses. The implications of this, when considered with the 

excessively high internal consistency in the DASH are that some of the item-questions 

need to be removed. It also implies that item-questions relating to disability with sexual 

activity should not be present in musculoskeletal SRMs used on Australian physiotherapy 

populations unless it is crucial to the topic. 

4.4 Response Frequency, Severity and Order 

The concept of the classification of responses into categories that can be 

summarised to describe the individual respondent's overall status was initially conceived 

by Fairbank (1980) in their publication of the Oswestry Disability Questionnaire, for the 

determination of Low Back Pain (LBP) disability. As with the Fairbank (1980) 

classification, 20% increments were used for the analysis of response severity for the 

upper limb SRMs investigated in this study. Direct comparison of the three upper limb 

regional tools with each other indicate that the degree of disability increases with the 

number of daily activity functions and HRQOL factors that are affected (see Appendix 

5). This is also consistent with the results of other regional questionnaires for the low 

back, neck and lower limb (see Appendix 6). 

The Oswestry questionnaire was specific to low back pain and the modification in 

this thesis of the original five categories to the upper limb may not provide sufficient 

specificity for this latter region. It does however provide a descriptive categorization of 
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disability with a generalization that is appropriate as an initial form of analysis and 

disability interpretation based upon that of Fairbank (1980). 

To analyse severity, the average score can be taken as a percentage of the total 

score possible, effectively placing the scores on a single scale of 0-1 and enabling direct 

comparison. For the ULDQ this is simply an average of all scores as the maximum value 

for a dichotomous scale is one. For the DASH and UEFS, the scores had to be modified 

using the same principle as the scoring technique indicated for the total measurement of 

the scale. For the DASH this was achieved by subtracting '1', as the true measure is on a 

scale of four being from 1-5 then dividing by four. For the UEFS it was achieved by 

dividing by 10. The consequence of this distinguishes the ULDQ as determining severity 

over a greater range from 15.5% to 92.6% and covering all five 20% incremental 

categories with a range of 77.1%. It provides an even 'Bell Curve' with a greater 

distribution range and minimal skew to the lower severity level. 

The DASH by contrast measured a range of 50.2% covering the initial four 

categories though predominantly within the 40-60% or 'Severe' category. The UEFS 

measured an even smaller range of 29.1% over the initial three categories only (see Table 

3.4) predominantly within the 60-80% 'Functionally Incapacitated' category. This 

supports the earlier arguments that the ULDQ covers a greater range of severity, 

distribution, conditions and disabilities than the DASH and UEFS for the same 

population sample measured concurrently and can be interpreted graphically in Figures 

3.1 to 3.3. 

4.5 Scale Completion Times 

A critical factor in the choice and use of a SRIvI is to obtain the balance between 

the focus on physical function and both the ease of use and the speed of completion. The 

advised criteria for this practical characteristic is a patient completion time of less than 

five and preferably less than three minutes in a self-administered written format (Patrick 

& Deyo, 1989) with the required therapist calculation time being one to three minutes. 

Michener (2001) has recorded the time frame requirements for the scale completion and 

score calculations, however it is not stated who determined these times. The times given 
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for these practical characteristics are summarised in Table 3.5 and detailed that the DASH 

required six minutes for patient completion and three minutes for therapist calculation 

whilst the UEFS required respectively three minutes and one minute. 

These values are relatively close to the times determined during this study, apart 

from the DASH calculation time. This was clearly a major difference with the calculation 

time in this study being almost double that determined by Michener. The average time 

took considerably longer due to either completion error or the presence of blanks. The 

blank responses, i.e. the absence of full completion, required calculation of the average 

score before the final total. If a computer-based program was used for response 

calculation then this time was reduced, however in the clinical setting this is rarely the 

circumstance. By contrast the LTEFS was found in general to be quicker to complete than 

noted by Michener (2001). 

The average completion times for each of the SRMs considered during this study 

are recorded in Table 3.5 of the results, whilst the therapist average recommended or 

expected completion time for a SRM are documented in Table 3.6. By combining these 

two latter sources with those of Michener (2001), a summary set of recommended 

'acceptable completion times' can be made as in Table 3.7. This summary indicates a 

maximum of four minutes for completion, such as in the waiting room, and a maximum 

of one minute for scoring, such as in the clinical or treatment room. Within these 

guidelines the time frame requirements in the clinical setting for the DASH are not 

acceptable, whilst the UEFS and ULDQ completion times are acceptable. 

The essential practical attributes outlined by Liang (1981) have been repeatedly 

reinforced over the ensuing two decades by multiple authors. Greenfield (1992) stated 

that practicality is of particular importance in research studies conducted in an 

occupational setting where the workers, patients and treating professional have less 

discretionary time compared to studies in large research centres involving chronically 

disabled or retired patients. Pransky (1997) again echoed and heavily stressed the 

practical characteristics as highly essential in any SRM development. Most recently 

Michener (2001) further reinforced these essential practical characteristics for the real 

world of the daily clinical environment. She stated that SRMs must be '... short but 
comprehensive ... 'with a '... balance between brevity and adequate item numbers ... 'to 

ensure patient ease of completion and clinician review with '... function and disability 

assessment still adequately and appropriately considered'. 
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It is significant to note the completion and scoring times for the DASH are in 
contrast to the original objectives for the development of the tool (Hudak et al., 1996). 
Specifically it was planned that it be '... a brief, self-administered measure of symptoms 
and functional status with a focus on physical function to be used by clinicians in daily 
practice and as a research tool'. Unfortunately this has not been achieved for the final 
DASH tool in the 'daily practice' setting. The research setting, with fewer time constraints 
and a patient population that is not consumer focused, may still be suitable. However the 
presence of redundancy from excess internal consistency within the DASH may negate 
this. 

The UEFS provided suitable characteristics of brevity and rapid completion, 
however, as noted by the original authors, it also has a narrow focus on physical function 
with no consideration of HRQOL. This may limit the UEFS in its ability to compare and 
consider a wide variety of illnesses and the resultant severity and functional consequences. 

This view is essential if the effect on outcomes of disease and the various 
psychosocial factors are to be fully considered (Bergner, 1987). Feuerstein (1993) and 
Pransky (1997) recommend the SlIP (Bergner et al., 1981) and SF-36 (Ware et al., 1993) or 
SF-12 (Ware et al., 1996) as a means of achieving this. However this would require co-
completion of two separate questionnaires. These authors recommend an alternative in 
the NULl (Stock et al., 1996) and by implication the DASH (Beaton et al., 2001) which 
was developed after their research. However the limitations of the latter are already 
stated and the NULl does not have the published and available methodological 
characteristics, particularly values for responsiveness, validity and reliability. It is clearly 
evident that a SRM that can perform all these functions is required and the ULDQ 
appears to do this. 

4.6 Test-retest Reliability 

The results obtained in this study demonstrated that the test-retest reliability for the 
ULDQ outcome measure, as well as the criterion scales of the DASH, SF-36 and UEFS, 
all exceed the recommended minimum standards at the interpretation levels for both 
group scores (0.75) and individual scores (0.85) (Cole et al., 1994; Nunnally & Bernstein, 
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1994; McHorney & Taylor, 1995; Lohr et al., 1996). It is significant to note that the 

measure of reliability for the UEFS was not published with the other methodological 

characteristics in the original paper (Pransky et al., 1997) and this study provided data to 

supplement this absence. 

The results in Tables 3.10 demonstrate that the Pearson Correlation Coefficients 

(or ICC Values) for test-retest reliability are better for the DASH compared to the 

ULDQ in consideration of the known change variable, i.e. when only the data for the 

VAS Status of Change is considered. If the degree of acceptable repeat test score on the 

VAS of status is kept at 'Change of 0' where n = 28, a number that is at the estimated 

sample size required for an 80% certainty of the result, the r value remained virtually 

unchanged for the UEFS, increased 0.26 for the DASH and increased significantly for the 

ULDQ by 0.062 from 0.895 to 0.957. This shows that the ULDQ has higher specificity 

for definitive unchanged status as opposed to that with a 10% tolerance. This supports 

the recommendations of Amadio (2001) that repeat responses should be identical to the 

original, which implies a status change of '0' as opposed to the commonly used '0 + /- 1' 

standard. 

Use of the 'Change in Status' on a 0-10 VAS is the most common criterion used in 

published research on regional outcome tools for determination of change for assessment 

of the test-retest reliability. The level at which the acceptable degree of change is chosen 

varies from 0 to 20% i.e. 'change = 0' to 'change = 0 +/1. It would seem logical that 

provided the sample size is adequate and at or above the minimal size required to avoid 

error and provide an 80% chance of doing so, the most refined or highest standard of 

determination, namely 'no change', should be used. 

To further improve reliability and to understand the change in the individual the 

measure of 'Pain' on the same 0-10 VAS can be used, see Tables 3.8 and 3.9. However 

the common data change for both scales used concurrently at the 'change = 0+/-1'level 

to indicate the reliability, see Table 3.11, does not exceed that of the status alone at the 

'no change' level. Furthermore when the 'no change' level is used for the combined VAS 

of status and pain the attrition rate is excessive and the remaining sample pool too small 

for statistical analysis. In this study, this dual reference criterion for change was only 

employed in the analysis of the pooled data, and is not used to provide the final values for 

test-retest as the sample size is below the power required. In this situation of change = 

0 + /-1 for pain and status, n = 35 and the r values generally increased by 0.01. However 

with VAS change of 0, n = 21 and the r values increase for all three tools with the UEFS 
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and DASH improving by 0.02 and the ULDQ again improving by 0.056, a significant 

increase that provides the same implications of increased specificity as were found with 

the use of status VAS alone. 

The increase in the r value of the ULDQ scores compared to the DASH and 

UEFS is the most noticeable of the changes with the redefined criterion reference of 

VAS from a 10% variation to '0'. This is most likely due to the scale being dichotomous 

with a lower score range whilst the UEFS and DASH are both Likert scales with the 

range being respectively a magnitude of between 3.2 to 4.8 times that of the ULDQ. 

Consequently a single point scale change represents a higher alteration in the total 

percentage of the ULDQ scale. In addition, since the UEFS does not alter greatly with 

the redefining of the VAS criterion, and any change is of a magnitude similar to that of 

the DASH, the scale score and single unit value would again be supported as the most 

likely reason for increased ULDQ r values. 

Since the accepted standard of VAS criterion is that of status alone, a preference to 

VAS change = '0' allows for a greater degree of specificity than the + I- 10% variation. 

However the attrition is greater, in the order of 40% and the original sample size must be 

larger to accommodate this. The sample in this study was achieved by pooling the pilot 

and main study data. The anticipated attrition for the main study was 12.5% with an 

intended VAS range of +/- 10%. However, with an adequate sample size from the 

pooled data, despite the high attrition, the final reliability values calculated for this study 

are based on the lower tolerance change level and produced higher specificity as 

recommended by Amadio (2001). It is also noted and recommended that if the criterion 

sample size is sufficient, VAS for Pain and Status 'Change = 0' should be used and this 

standard should be considered. 

4.7 Validity 

4.7.1 Construct validity 

Construct validity was determined by both 'convergent validity' and 'baseline score 

distribution'. The former was demonstrated by the 'known group method' where a simple 
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difference test comparing initial and final time frame scores was made. The results of this 

comparison have been demonstrated by the relevant t-test scores and the difference is p 

< 0.05. This clarification of high correlations with other 'known group differences' or 

markers of disability and symptoms was made by the use of three sub-groups allocated 

from the field-testing then grouped to provide a significant sample number. These pooled 

data were expected to show a 'known group difference' due to the natural healing times 

from the initial to final test periods and contained patients that were: 

pre then post operative; 

post operative or initial rehabilitation then 6-8 weeks into rehabilitation and 

acute post trauma then 6-8 weeks into rehabilitation. 

This is analogous to the work by Beaton (2001) in which the resultant significant 

differences in scores achieved (0.95) confirmed a difference between the initial and final 

test scores and supported the construct validity of the measure. To further support this 

methodology during this research study the score values of the chosen criterion test, the 

DASH, were measured and analysed concurrently with the ULDQ. Since the DASH 

MDC value had already been defined by research (McConnell et al., 1999; Beaton et al., 

2001) as 10.66%, or 12.8 DASH points, the known difference of this value was 

considered the minimal required score for the 'known group' comparison in order to 

ensure the validity by refining the test sample data. The determined values of MIDC from 

this method were compared and found, as expected, to exceed the 0.95 value providing 

additional support to the determination of construct validity. 

It has been argued by Beaton (2001) that convergent construct validity can also be 

demonstrated by finding correlations with other measures of upper limb function and 

symptoms and expressing them as statistical value using the Pearson/Spearman 

correlation coefficients where 0.7 was taken as the minimum value required. The areas of 

function that they used in their study included: 'the ability to work' and joint specific 

measures. These were correlated to pain severity and the pain and symptom component 

of the joint SRIvIs. For this study it has been shown that there is no relation between the 

criteria of pain or function, as either single or combined entities as measured by VAS, and 

the scores of any of the regional SRIIVIs. This presents a difference with the 

demonstration of convergent validity as described by Beaton (2001). However these 

values were not considered in relation to work capacity. 

Other authors have referred to this form of convergent construct validity as 

'discriminant validity'. Pransky (1997) showed a strong 'significant association between 
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changes in the UEFS and changes in the measures of severity'. They also described the 

UEFS at baseline as 'effectively able to discriminate between levels of severity ... as 

measured by the correlation between the UEFS and self-reported pain and fear of pain'. 

Again this is not reflected in the work of this study as none of the regional SRMs, nor the 

SF-36, demonstrated this capacity at any stage. 

Pransky (1997) also investigated other forms of discriminant validity through the 

correlation between the respective investigated SRIVI tools and physical findings such as 

grip and pinch strength and nerve latencies. This aspect of physical or objective testing 

correlation for the ULDQ is an area that will require further research. Pransky (1997) also 

noted a strong correlation with variables such as psychological status, i.e. worry, anger, 

fear and global depressive symptoms, as well as moderate correlation with continuous 

measures such as anger at employers and despair. This correlation may be possible to 

demonstrate or refute with an analysis of the SF-36 subsections and the MC-13 but has 

not been undertaken as part of this study. 

Construct validity was also demonstrated in this study through a normalized 

baseline distribution as discussed earlier in section 2. The ULDQ demonstrated a 

normalized 'Bell Curve' whilst the DASH is less defined in the initial and mid sections 

with the presentation being more of a 'saw-tooth'. This is consistent with the details 

presented in the results and discussion of Beaton (2001) where a normalized pattern in 

baseline distribution is argued to further support the construct validity of the tool. The 

UEFS is the least normalised of all data and it is argued that for this reason the tool is not 

recommended as a regional upper limb SRIvI. 

4.7.2 Criterion Validity 

4.7.2.1 Criterion Standards for Functional Ability Measures 

For some time, the general consensus for some time among researchers and 

published critical works on outcome measures of functional ability and HRQOL has 

been that there are no criterion standards for testing the validity of such measures (Ware, 

1987; Amadio, 2001; Michener & Leggins, 2001). To compensate for this lack a variety of 

clinical features have been instituted with the assumption that changes in these measures 

should correlate to changes in function. To demonstrate this process the features have 

included generic health Status measures such as the SF-36, SF-12, SIP and Osteoarthritis 

121 



Indexes (Martin et al., 1997; Chung et al., 1998; Turchin et al., 1998; Beaton et al., 2001; 

MacDermid, 2001) as well as other condition specific tools such as the AIMS for arthritis 

(Pransky et al., 1997), ASES-e and PREE elbow SRMs, (Turchin et al., 1998; MacDermid, 

2001) the SPADI for the shoulder and the Bingham scale for the wrist (Beaton et al., 

2001). 

These latter more specific measures are more conceptually related to upper 

extremity function and strongly correlated with the regional upper limb SRlvI tools such 

as the DASH (Beaton et al., 2001), UEFS (Pransky et al., 1997) and NULl (Stock et al., 

1996). By comparison, physical and clinical examinations, clinical strength tests and 

laboratory studies, such as nerve conduction, have all shown a poor correlation or 

dissociation (Harris et al., 1979; Katz et al., 1995; Pransky et al., 1997; Amadio, 2001; 

Michener & Leggins, 2001). 

As all SRMs in this study were completed simultaneously the data are particularly 

useful and provides a supplementation to the existing body of knowledge on the 

characteristics of the DASH and UEFS as well as a comparative performance for the new 

ULDQ tool (see Table 3.12). The determination and classification of the criterion validity 

by correlation between the three regional SRM tools was based upon the following 'Rules 

of Thumb' for correlation for the minimal acceptable levels of such criterion comparisons 

in the social sciences (Charlton, 1997; Greenhaigh & Macfarlane, 1997; Ritchie, 1999; 

Hopkins, 2000; Michener & Leggins, 2001). 

High > 0.80 

Medium = 0.75 - 0.80 

Low = 0.70 < 0.75 

A positive result is demonstrated for the ULDQ and DASH with a value of r = 0.850 

which exceeded the minimum requirement for acceptable high degrees of correlation 

(Cohen, 1983; Deyo, 1986; Meng et al., 1992; Streiner & Norman, 1995). The UEFS by 

contrast compares similarly with the other two tools being respectively r = 0.7759 and r = 

0.7675, being classed as moderate though this may have been influenced by the smaller 

sample size, n = 64, and the data being derived from 32 paired test-retest responses. 

A further consideration for the UEFS, noted by its developers, is the generalisability 

of the characteristics in the original study which were demonstrated across a wide range 

of seventies within a population of work related UEDs. It was anticipated that these 

characteristics would be found in other working populations but would not necessarily be 

transferable to the general population. This study consequently demonstrated that 
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generalisability to general populations is potentially possible for the DASH and ULDQ 

by extrapolating from the UEFS study due to the moderate level of correlation. It has 

also provided a further comparative reference resource for the UEFS and its 

characteristics by means of this criterion measurement. However, the limitations of 

distribution and range severity previously discussed and reinforced must be considered 

should this tool be considered for clinical or research measurement. 

Since the ULDQ correlates directly with the DASH and UEFS it may be implied 

that correlation would also extend to other criterion referenced tools. This extrapolation 

is not possible due to the statistical criteria being invalid but it does raise the prospect that 

a high correlation could be present and an investigation of these aspects is warranted. 

Pransky (1997) has shown the UEFS and AIMS subscales to be highly correlated. 

Similarly the disease specific tool for CTS, the Bringham questionnaire (Levine et al., 

1993), and the DASH have demonstrated high correlation (Beaton et al., 2001; Levine et 

al., 1993; Katz et al., 1994; Katz et al., 1996; Amadio, 2001; Beaton et al., 2001;Jain et al., 

2001). Other studies from the literature review demonstrated correlations between the 

DASH and joint specific tools for the shoulder (Beaton & Richards, 1998; Beaton et al., 

2001) and elbow (Turchin et al., 1998; MacDermid, 2001). By extrapolation the ULDQ 

would be expected to achieve a similar result if investigated by direct comparison. 

In this study the comparative data of the ULDQ, UEFS and the DASH with the 

SF-36 demonstrated that there is no degree of correlation between any of the three 

regional tools and that of general health. All three measures were below r = 0.15 with the 

ULDQ and UEFS both being below r = 0.08. This is contradictory to the findings and 

implications of other investigators Martin et al., 1997; Chung et al., 1998; Turchin et al., 

1998; Beaton et al., 2001; MacDermid, 2001). These findings imply that none of the 

regional SFJVIs would provide adequate representation of the psychosocial and general 

health status factors that are deemed necessary by researchers in this area (Bergner, 1987; 

Feuerstein et al., 1993; Ware et al., 1993). 

Consequently it would not be feasible to utilise a regional SRM tool to provide an 

adequate representation of the general health status of the individual. These tools will 

however indicate all the aspects of the broad disease range and severity as well as 

providing strong indications of severity and functional consequences relating to HRQOL 

and psychosocial factors that are independent of general health status. Consequently, the 

findings of this study demonstrate that the indications of general health status and that of 

functional disability and HRQOL must be measured independently. 
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By demonstrating that the ULDQ correlated to other upper limb regional tools and 

by using the SF-36 to determine the health status of the population sample, the ULDQ 

has been shown to be potentially valid in the same situations and circumstances as the 

DASH and UEFS. To clarify this to other specific areas of reference, such as condition 

specific tools for local joints or diseases, specific studies of these individual situations 

using the ULDQ and the same population groups will be required. This process itself 

will take time and be determined by researchers accepting the tool as viable and practical 

then utilising it in specific investigative circumstances. 

4.7.2.2 Correlation by Area 

The correlations between the ULDQ, DASH and the UEFS were also analysed in 

terms of the location of the condition by area with the four different categories of 

proximal, distal, general and central. This indicated if any specific upper limb area was 

better suited to measurement by any particular tool. The strongest correlation was shown 

respectively between the DASH and ULDQ in the order of distal conditions, then 

central, general, and finally proximal. It may have been expected that the correlation 

would have been found highest in general conditions that affected the whole limb but 

this was not the case. The reasons for this are potentially many and may include: the 

population samples; the conditions specifically noted as being 'arm' or 'general' possibly 

having a more precise location or diagnosis than that detailed by the respondent; and that 

the DASH and ULDQ scales question items have a different emphasis. Since the DASH 

has a higher focus on function and disability and the wrist and hand are more task-

oriented it would be expected that higher sensitivity in this region would account for the 

greater correlation distally. Similarly, with the ULDQ, the wrist and hand are vital 

components in normal daily function and subsequently HRQOL. 

4.8 Internal Consistency 

Cronbach's Alpha is the preferred and recommended means to determine how well 

a set of items or variables measures a single uni-dimensional latent construct (Michener & 

Leggins, 2001; Statistical Package for the Social Sciences, 2002; Yu, 2002). When data 
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have a multidimensional structure, Cronbach's Alpha will usually be low. Technically, 

Cronbach's Alpha is not a statistical test, it is a coefficient of reliability or consistency and 

is recommended as it can be used for both binaty-type and large-scale data. 

The formula for its calculation indicates that if the number of items is increased, 

Cronbach's Alpha is also increased, and if the average inter-item number increases, Alpha 

also increases. This makes sense intuitively, provided the inter-item correlations are high, 

providing evidence that the items are measuring the same underlying construct. This is 

what is meant by 'high' or 'good' reliability, it is referring to how well the items in 

question measure a single uni-dimensional latent construct (Statistical Package for the 

Social Sciences, 2002). 

The measure of Chronbach Alpha was used to indicate internal consistency in all 

previous studies of the regional upper limb SR1vI tools investigated in this research. This 

statistical variable is well accepted as the definitive determinant of internal consistency 

and subsequently reliability for measurement scales (Reynaldo & Santos, 1999). The 

values for Cronbach Alpha in the three regional upper limb tools are noted in Table 3.13 

and support the work of earlier authors. They demonstrated the UEFS has an acceptable 

degree of internal consistency and that redundancy is present in the DASH due to a score 

> 0.95. It must be noted that the Cronbach Alpha value for the UEFS was calculated 

using 60 individual responses, those being 30 paired items from the main test-retest study. 

However, with the Cronbach value from this sample response being similar to that 

previously determined by the original research developers (Pransky et al., 1997), it is 

unlikely to have been influenced by the item pairing. 

The importance of internal consistency and the presence or absence of redundancy 

is significant in any SRM. It indicates whether too many items within the scale are too 

similar or testing the same construct (Cronbach, 1951). The Chronbach Alpha value for 

the DASH was demonstrated by Beaton (2001) and McConnell (1999) and other 

independent researchers (Michener & Leggins, 2001) to be 0.96, the same as in this study. 

This is a value that exceeded the 0.95 upper limit of variance. This knowledge of a high 

Cronbach Alpha value for the DASH, plus the tendency towards redundancy, along with 

the existing criticisms of the practical characteristics, are likely to have been key factors in 

the recent revision of this tool by its developing authors. A modified tool, the 'Quick 

DASH' or 'DASH-li' as detailed in the literature review is currently under development 

and investigation and is expected to be available in 2003. 
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4.9 Error Measurement 

The consideration of measurement properties and the error associated with the 

patient's score on a SRJVI are recent consideration for upper limb regional outcome tools 

with the SEM and MDC calculated with either the Cronbach Alpha or test-retest 

reliability ICC value as the accepted criteria (Binkley et al., 1999; Beaton et al., 2001; 

Michener & Leggins, 2001). For this study both 90 and 95% levels of variance are 

provided using both methods of calculation. The values obtained are slightly larger 

though comparable in magnitude to studies of both the DASH (McConnell et al., 1999; 

Beaton et al., 2001) and the UEFS (Pransky et al., 1997) at a status of VAS change of 0 

+ I- 1 but are improved for the status of VAS change of 0 and the use of this variable is 

justified as the sample size is sufficient (Davidson & Keating, 2002). 

It is significant to note that if the test-retest coefficient (Rxx) for the sample when 

'change = 0' for the VAS status is used, then the SEM and MDC are markedly reduced 

for the ULDQ by 42.7%, significantly for the DASH by 32.7% and moderately for the 

UEFS by 18.25%. With an error estimate in the order of 10.5%, as opposed to 18%, the 

clinical significance of the ULDQ is vastly increased as is that of the DASH and UEFS. 

The arguments supporting the use of the test-retest coefficient appear to be less 

applicable until the sample size approaches 300. The knowledge that the ULDQ is 

significantly more reliable at a higher degree of sensitivity when no difference is tolerated 

as opposed to a '+/- 10%' variation indicated that a larger study to clarify the test-retest 

values and consequently the SEM and MDC using this formula is recommended. 

The critical importance of MDC and SRM variables is that they assist the decision 

process on patient care enabling the clinician to ascertain the effectiveness of intervention 

and if there is a plateauing or deterioration of the patient's overall disability level. 

4.10 Responsiveness to Change 

Responsiveness to change was demonstrated by the values for ES and SRIvI that 

were calculated from the 'known group differences' sub-sample, as detailed in convergent 

validity in sections 2.4.3 and 3.6.1. The pooling of the information from the three 
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separate groups to a single data group provided patient numbers that enabled a 

statistically valid assessment. The results compared favourably to the criteria used by 

Beaton (2001) who considered two known groups: one of 'pre- and post- surgical 

intervention' or 'tendonitis' treatment; and a second of 'patients subjective reporting by 

analysis'. This latter method is effectively using the concept of transitional scales and is 

potentially flawed for the specific reason detailed in the literature review and consequently 

was not used in this investigation of the ULDQ. 

The standards that classify responsiveness as either 'good' or 'large' are dependent 

on the type of change examined and whether SRM or ES is used. In the study by Beaton 

(2001) the ability of the DASH to show change was demonstrated in all situations where 

'... change was presumed to have occurred'. This was specifically for the two groups 

outlined above; before and after treatment and where patients reported themselves as 

improved. 

Beaton (2001) had noted two significant issues relating to responsiveness as a 

consequence of the results of their study; magnitude of change measured varied with the 

change types being quantified, and the choice of statistic affected the description of 

responsiveness. Effectively the SRM value varied between the objective and subjective 

analysis groups. This supported the premise of 'the taxonomy of responsiveness' 

proposed by Beaton (2001). The resultant recommendation from their study was that 

responsiveness comparisons between different measurement tools should only be made 

when the instruments are placed 'head to head'. This recommendation was followed 

throughout this current study. The results obtained in head to head comparison using 

different ICC values and comparing SRM and ES, as detailed in Table 3.22, demonstrated 

that the SRM values for the two separate tools on the same groups are comparable in the 

different situations. 

Of particular importance is that these 'head-to-head' results support the criticism of 

the choice of statistic as detailed by Beaton (2001) and Wright (1998). The description 

and magnitude of responsiveness varies considerably for the same change in the same 

patients. Beaton (2001) noted a 33% variation in their study that spans different 

classifications, moderate and high, within the same guideline of 'Cohen's rule of thumb' 

(Cohen, 1983). 

In this study a significant variation was also noted that increased up to 43% as the 

selection criteria for the cohort was refined based on a minimal value determined by the 

known MDC from previous DASH research. The SRM substantially increased in relation 
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to the ES which support the results and statements on responsiveness by Beaton (2001) 
and Wright (1998) that advise the abandoning of the 'Cohen's rule of thumb' as the 
variation or quality of the classification is due solely to the statistic chosen. 

4.11 Social Desirability as Measured by the MC-13 

Analysis of the comparison of the correlation between the ULDQ and the DASH 
when the level of social desirability is accounted for does not show significant change. 
There is a slight increase in the correlation as the MC-13 score for social desirability 
increases. This is potentially the reverse of what may have been expected from the work 
of other authors (Wiechman et al., 2000). There was a small reduction in the correlation 
coefficient between the DASH and ULDQ for the MC-13 sub-group compared to the 
value for all data as summarised in Table 3.23. 

The work by Wiechman (2000) and confirmed by Ron Smith (2000, pers comm, 
July 22), suggests that in American College students a variation is found at levels of MC-
13 < 5, as above this level the traits of social desirability influence the results for the 
predictability of injuries, specifically for sport. For this study on the ULDQ the data 
sample in percentage terms is too low to be significant for MC-13 <5. The implication 
from the results of this study is that the level of MC-13 in the average Australian 
Physiotherapy patient population is higher than that found in American College students. 
The finding is that the level of MC-13 does not significantly affect the correlation 
between the ULDQ and DASH and that there is a mild but not statistically significant 
trend toward higher correlation between these two SRIVIs as social desirability increases. 

Similarly with the test-retest reliability, there is no significant difference between the 
different upper limb SRM scores at the various levels of MC-13 as shown in Table 3.23. 
These results are significant as it means that regional upper limb SRIVIs and by 
extrapolation, all SRMs for clinical outcome determination of musculo-skeletal problems 
do not need to be screened for social desirability. This confirms the opinions of Dorcas 
Beaton who detailed these expected results (2001, pers comm., August 13) and is contrary 
to the opinion of psychologists and earlier researchers in this area (Edwards, 1957; 
Crowne & Marlowe, 1960; Messick, 1962; Reynolds, 1982; McCrae & Costa, 1983; 
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Wiechman et al., 2000). Since the current practice in the health and medical fields for the 
use of outcome measures is not to screen for social desirability, as confirmed by Dorcas 
Beaton (2001, pers comm., August 13), and in general to be unaware of its existence, such 
practice should continue as this property of outcome measures has been considered and 
investigated! Of further importance is that even in the analysis of the respondents who 
were on workers' compensation or those who incurred the injury at work, there appears 
to be no significant correlation. 

Despite these assurances of the current practice and use of SR1VIs in relation to this 
psychological trait, it is important that the development phase of any new regional SRM 
should account for this variable as is recommended by experts in psychology and SRM 
development that pertains to HRQOL and potential behavioural aspects (Crowne & 
Marlowe, 1960; Maher, 1978; McCrae & Costa, 1983; Cutler et al., 1996). 

4.12 Patient Response Preferences to Upper Limb Regional Questionnaires 

The indication of preferences by patients was that all four SRM tools tested had 
very similar values for the preferences considered: 'reflected their condition', 'ease of 
completion', 'confusing' and 'required further explanation'. It is noted that with the 
'further explanation' category, the ULDQ scored marginally lower indicating that 
respondents felt that they required further explanation to complete the SRM. However 
with the SF-36 the results were slightly different. This questionnaire indicated a slightly 
higher score for 'reflected their condition', but lower scores in each of the remaining 
three categories. 

In general, the trends of the responses to the 'satisfaction' aspect of the 
questionnaires indicated that the simpler dichotomous scale of the ULDQ provided a 
higher patient preference than the longer Likert Scales in terms of ease of completion and 
requiring less explanation. However on statistical analysis there was no significant 
difference as noted in the results Table 3.24. 
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4.13 The ULDQ in Comparison with other Regional Outcome Measures 

The ULDQ demonstrated high correlations with the DASH and medium or 

moderate levels with UEFS in the circumstances of this study involving a population of 

convenience with a wide range of conditions, occupations and work status. This indicates 

that the use of one or the other of the upper limb SRMs in the same given circumstances 

will produce the same result with a statistically significant degree of certainty. 

The question then is which tool should be used. From the methodological 

perspective the differences between the three are only in two areas. The essential 

problem with the UEFS is that it has a very poor distribution generally and in the 

separate areas of the upper limb. For the DASH it is the excessive internal consistency 

indicating the presence of redundancy. The main emphasis of choice is then determined 

by the practical characteristics. 

It is clear on the analysis of errors and responses made with using the DASH that 

the tool is prone to both patient completion error and clinician or researcher scoring 

error. In addition, the time to complete and score the DASH is markedly higher than the 

ULDQ, an important consideration in a busy clinical setting where time is a valued and 

precious commodity. 

The results of this study, where diversity of conditions and limb areas is present, 

supported the cross-joint use of regional outcome tools and reinforced the 'single kinetic 

chain' theory that supports regional SRMs above condition specific SRMs. The 

phenomenon of regional rather than condition specificity for item questions within 

different measurement tools has also been supported and reinforced on a whole 

questionnaire basis, as reflected by the Chronbach Alpha values. 

It has been previously demonstrated by Beaton (2001) that the DASH has 

equivalent or higher levels of responsiveness than the joint specific measures when 

measured 'head to head'. This affirms the utility of regional outcome tools for patients 

with any single or multiple disorders of the upper limb. Since the ULDQ and UEFS 

show strong correlation in direct comparison to the DASH on a measurement of 

disability on the same patient population sample, it would be expected that these tools 

would also show similar trends to the condition specific tools. This has been 

demonstrated by Pransky (1997) with the UEFS for CTS and the AIMS outcome tool. 
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Consequently the results would be expected to be transferable and comparable to the 

Brigham outcome as used by Beaton (2001) on a similar population sample. 

These considerations indicate that in areas of research where similar ranges of 

methodological characteristics and criterion validity exist then such tools, when employed 

in the same situation, would be likely to produce similar results. This however cannot be 

confirmed as definitive until specific comparative testing in populations and condition 

specific samples is completed and found to be valid. 

4.14 Criticisms of the DASH and UEFS Regional Outcome Measures 

4.14.1 Considerations 

From the available critical literature reviews and studies developing regional upper 

limb SR1vIs, specifically those of Michener (2001), Amadio (2001), Pransky (1997), 

Stratford (2001) and Beaton (2001), the DASH and the UEFS are definitively the 'Gold 

Standard' upper limb regional outcome tools. This classification is based upon these tools 

being the only regional upper limb tools with the researched and demonstrated essential 

methodological characteristics. 

The literature review of this thesis and recent studies have demonstrated that the 

DASH, and by consequence other outcome measurement instruments that possess the 

essential methodological properties, are valid in diverse population groups. They can be 

utilised in pathology and conditions that affect the different areas of the upper limb. In 

particular, the extensive body of evidence published, the investigations performed and the 

research monies invested in the DASH over the last seven years clearly demonstrate it to 

be the favoured and advocated tool of choice. The UEFS by contrast has received far less 

interest and research. Yet despite lacking the volume of work that has been imparted on 

the DASH, the recent review by Michener (2001) demonstrates that the UEFS is just as 

effective and Stratford (2001), whose research group is internationally recognised, 

preferred it as the regional criterion tool of choice for the development of the UEFI. 

The UEFS possesses not only the essential psychometric and measurement properties, 

but it is has preferred practical characteristics when compared to the DASH. 
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An in-depth critical analysis of the strengths and deficiencies of each of these two 

tools has become apparent within the separate sections of each chapter of this thesis. 

These criticisms of the DASH and the UEFS are detailed in the analysis section that 

follows in order to support the arguments that suggest why they should not be 

recommended and advocated as 'the standards' for upper limb regional measurement. 

Tables 3.25, 3.26 and 3.27, in the results, detail each tool's methodological and practical 

characteristics as determined by this study. Table 5.1, presented in the conclusion chapter 

of this thesis, summarises these aspects in addition to distributional, general and future 

considerations with the numerical summation of positive and negative attributes 

indicating the ULDQ as the preferred regional SRM for the upper limb. 

4.14.2 Critical Analysis 

In the DASH the authors include item-questions from 1-21 on the patients ability 

to perform various activities. It is assumed that the response is a consequence of the 

upper limb, but the item statement does not specify this, whereas questions 22-30 state 

specifically limitation due to the arm, shoulder or hand. This latter method is the 

recommended procedure to be certain that the response received is definitive in terms of 

the area under investigation (Bergner, 1987; Ware et al., 1993; Stratford et al., 1996; 

Michener & Leggins, 2001). 

The authors of the UEFS do not report its test-retest reliability value. The work in 

this study confirms the previously published values for the minimum level of repeatability 

for the DASH and determines a level for the UEFS which is found to be acceptable. 

In relation to the technical characteristics required to account for a scale's error, the 

SEM and the MDC, the DASH authors noted a very low and acceptable SEM value (7.6) 

with the MDC was found to be 12.8 for CB = 90%. The UEFS by contrast did not 

report either value. This study was again able to provide this value by both the test-retest 

and Cronbach Alpha method. 

Responsiveness is not reported consistently for the DASH. Responsiveness is one 

of the key indices that interest researchers and clinicians alike and the ES and SRM are 

the most accepted statistic. When assessed by the tools developers McConnell et al., 

1999) the DASH was found to have a SRM of 1.13 (highly acceptable). However, when 

assessed by other researchers using it as a criterion for the development of a new SRM 
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tool for shoulder instability (Kirkely et al., 1998) it was found to be 0.70. The results of 

this study again support the original work of the DASH developers and demonstrate that 

it has a very high level of responsiveness with a SRM of 1.112, but with the clarification 

that this is at the expense of internal consistency. 

Investigations of UEFS showed wide variation in this area dependent on the 

condition assessed. For general UEDs the SRIvI was found to be 1.32 whilst for CTS it 

was 0.81 (Pransky et al., 1997). Despite this variation the values in both cases exceeds the 

minimal level to place it as highly acceptable. The work from this study was not able to 

determine this value as it was not investigated in a prospective repeatable group. 

The practical considerations of use are significant, particularly in relation to scoring. 

The scoring method for the DASH is complex and time consuming and a major practical 

characteristic drawback to the clinical use of this tool. The DASH authors acknowledge 

that the Liken scale needs to be changed from the current 1-5 to a 0-4 (McConnell et al., 

1999; Beaton et al., 2001) to simplify use, yet they have published the final tool with this 

scale. 

The DASH also has evidence of questions being redundant in its item selection as 

indicated by a Cronbach alpha Coefficient> 0.95. This has prompted the development 

of the DASH 11 or Quick-DASH, the details of which are not available from the 

developers and researchers. 

The DASH has a higher tendency for non-response to some questions, a factor 

acknowledged by the authors (Beaton et al., 2001). This can be overcome, provided no 

more than three questions (or 10% of test items) are missed (McConnell et al., 1999). 

This is unacceptable when the deletion of some of the redundant item statements is a 

simpler solution, particularly question 21 on sexual activity as it is so frequently ignored 

by the respondent from an Australian physiotherapy population. The requirement for 

calculations to compensate for missing questions means further time to score and further 

reduction in the practical application and clinical suitability. 

The DASH does not categorise into the area of maximal disability with the 

questionnaire values. Plateauing at the 84.5% level in maximal response score and 

grouping particularly lower for proximal conditions, it is inadequate to determine severe 

disability a significant consideration in distal conditions. The UEFS is even less 

acceptable with its maximal recorded value being 73.9%. This may be as a consequence 

of the smaller sample, but when it is considered that the ULDQ and DASH both 
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produced broader range variation on the same sample as the UEFS it is suggestive that 

the measuring capacity of disability is quite limited. 

The distribution of the both the DASH and UEFS scores tends to skew towards 

lower values or higher function and away from higher disability. It was also noted from 

the review of literature and researchers' comments that the distal distribution is flat for 

the DASH when compared to the proximal region. This is a reflected trait of the distal 

area for all three SRJVIs investigated in this study. 

The DASH baseline distribution has no values represented in the 90-99% category 

and none in the ceiling effect value of 100%  or maximal disability. Though this indicates 

the DASH does not suffer from 'ceiling effects', it does question its ability to distinguish 

high degrees of disability, particularly in proximal upper limb conditions. Similarly for the 

UEFS there is a corresponding lack of high disability distribution above the 70 to 80% 

category. 

4.15 Summary of the Advantages of the ULDQ 

In considering the results from this study, the implications remain highly significant 

for the ULDQ in two specific areas: 

Firstly, it is directly comparable to the DASH and UEFS in its methodological 

properties as an upper limb regional outcome tool. This is significant as both accepted 

tools have been shown independently to be comparable to condition specific scales of 

both disease and joint specific measures. This implies transferability of the ULDQ to 

these areas but further research on the condition specific circumstances will be required 

to confirm this. The ULDQ demonstrated validity in all four required areas as well as 

high test-retest reliability and responsiveness to small change early in the recovery 

process. It is also able to measure high levels of disability that were not possible with the 

DASH or UEFS, specifically in levels above 85%. It also has the potential to monitor 

physical function and symptoms in proximal, central and distal disorders and in 

conditions that affect the entire limb. This has been demonstrated by the results of the 

study directly in the multiple conditions that were sampled and analysed. This provides a 

practical solution to the problems of multiple measures in patients with multiple upper 
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limb impairments as well as the application of a single tool to a diversity of conditions 

that present to the health and medical professions. 

Second1y,  the very high levels of reliability and internal consistency of the DASH 

confirms the work of the original authors that redundancy is present McConnell et al., 

1999; Beaton et al., 2001). The implication is that the questionnaire will require a shorter 

version, eliminating some of the question items that replicate response as is currently in 

process through the Quick-Dash. This concept is supported by psychometric theory and 

the definition of validity. Consequently shorter or quicker to complete versions of 

accepted scales, such as the DASH, or in the case of the ULDQ a tool demonstrated to 

have a direct comparable measurement capacity, would provide fewer burdens to both 

the patient user and the clinician or researcher scorer. This would greatly improve the 

practical implications in terms of brevity and acceptability and reduce the potential for 

scorer and completion error. The ULDQ also has the unique capacity for patient specific 

responses to be provided through the adaptation and inclusion of the PSM developed by 

Stratford (1995). 

A final consideration for the ULDQ and the criteria of the DASH and UEFS is 

that the scores on all SR1vIs sampled were not affected by the personality trait of social 

desirability, indicated as a potential source of error by several authors (Reynolds, 1982; 

Wiechman et al., 2000). With this knowledge, the upper limb SRIVI tools for 

determination of disability and HRQOL can be used with confidence in the daily clinical 

setting. 

4.16 Limitations of the Study 

The most significant limitations of the study were a consequence of sample size. 

Though the sample exceeded the minimum requirements for satisfaction of the predicted 

power requirements, there would be greater confidence if the total sample pool 

considered for internal consistency exceeded that of 300. This is particularly so for the 

clarification of the calculation of the test-retest coefficient (Rxx) at status 'change = 0'. 

The significantly higher Rxx value and subsequently the SEM and MDC being reduced 

by the order of 42.7% for the ULDQ, 32.7% for the DASH and 18.25% for the UEFS, 
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provided a greater degree of clinical specificity for each of these tools. With a larger 

sample the determined Cronbach Alpha value would be expected to approximate that of 

the test-retest reliability coefficient (Nunnally et al., 1994; Wyrwich et aL, 1999a & 1999b). 

In addition, the sample cannot provide a satisfactory indication of population based 

normal values for the tool as a regional measure and specifically not for individual joints 

or conditions. Similarly by breakdown of the gender and age components as well as 

occupation there is insufficient data to indicate what the progressive rate of change, error 

range and reliability would be for each of these demographic aspects. 

A further limitation was that the study was confined to Australia. Although the 

population is multicultural of non-specific geographical origins, it is not a global sample. 

The use of seven sample centres assists in providing a multi-centre approach. However, 

with five of these being in the Darwin region, the potential for varied representation was 

reduced but anticipated to be minimal as the population of this sample region is diverse 

in both the ethnic background and geographical origin of the participants. 

The study did not determine nor account for discriminant validity as a part of its 

methodology. The degree of consideration of this in relation to function and pain did 

not show the ULDQ as able to discriminate for these factors. 

The study considered regional tools in the investigation with any implications of 

correlation to condition specific tools being by virtue of the criteria. The DASH and 

UEFS have previously been investigated for criterion validity to the condition specific 

tools and though there is an implied correlation of the ULDQ with these latter more 

specific SRMs, no direct specific comparative was made, only implied correlation. 

4.17 Strengths of the Study 

The strengths of this study are predominantly that it was a direct comparison of a 

newly developed tool with two existing accepted criterion standards. The high number of 

positive factors can be seen in the number of positive responses in relation to the 

preferred preferences as outlined in the summary and Table 5.1 of chapter five. These 

included the five general aspects as well as the additional aspects within the 

methodological, practical, distributional and future development areas. 
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The results demonstrated the definitive attributes of regional outcome tools, both 

the developed tool and the two criterion standards, in supporting the single kinetic chain 

model. In this way the results of this thesis provided a precedent for other similarly 

modelled regional outcome tools such as for the lower limb, spine and potentially a 

generic tool that contain the 15 HRQOL and general status factors. 

Head to head comparison of the ULDQ with the regional SRM tools the DASH 

and UEFS provided additional information to the general research pool on their capacity 

and methodological characteristics. Specifically it defined the test-retest reliability of the 

UEFS at the change of status VAS level of 0 + / 1 and indicated that this coefficient can 

be calculated at the level of status change of 0 as the sample exceeded the prospectively 

determined minimum required for this calculation at an 80% level of confidence. The 

study also confirmed the DASH as having excessively high internal consistency and 

subsequent redundancy which limits its practical clinical implication, raises its test-retest 

reliability and subsequently provides very small error estimate values of SEM and MDC. 

The testing for the personality trait of social desirability has shown this to have no 

influence on the response capacity of the regional SRIVIs tested. This supports the 

current general practice of not accounting for this personality trait aspect in musculo-

skeletal SRMs. 

The results also support the responsiveness assertions by other authors that a 

standardised single method approach to the calculation of responsiveness should be used 

(Wright & Young, 1998; Beaton et al., 2001). This in turn supports the contention that 

Cohen's 'rule of thumb' should be abandoned as it is not valid for determining 

responsiveness in categories of low, moderate or high. 

This head to head nature of this study has provided a combination of new 

information on a new regional outcome tools for the upper limb as well as determining 

new information and defining current levels of acceptability for the methodological and 

practical characteristics of existing tools. The ULDQ has been demonstrated as having 

the ability to provide accurate, valid, reliable upper limb outcomes quickly and simply. 

These methodological aspects ensure its suitability for research purposes whilst the 

practical aspects clarify its original design intentions as a clinical tool for daily use. These 

considerations will affect future research planning and investigation in the area of regional 

outcome measures and lead to the acceptance, use and ongoing research that should 

include this tool as critical standard and criterion. 
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Chapter 5 

CONCLUSIONS AND RECOMMENDATIONS 

The various areas of research involving upper limb SRIlVIs that have been discussed 

in this thesis have considered a broad range of results in the fields of development and 

application of both regional and condition specific tools. The varied works demonstrate 

the use of the different SRI\4 tools and their validity. They also demonstrate that a 'self 

report' measurement tool can be used with greater reliability and specificity than the 

various physical and clinical examinations for the determination of an individual patient's 

status and progress and that such tools can be used for criterion validity. However the 

condition specific tools are constrained by their very nature to limiting themselves and 

their results to only the condition for which they are designed. They are non-transferable 

and do not enable a comparison of different conditions within the one individual, let 

alone across different population groups. It is then logical that existing validated regional 

upper limb SRM tools should be the initial measurement tool of choice and that these can 

be used as criteria for determining the validity of any new regional tool such as that 

developed in this study. It would then follow that provided the developmental criteria of 

the methodological and practical characteristics of the tool are scientifically sound, then 

the results should determine the implications for further use and introduction of these 

new tools. 

This study has demonstrated that the ULDQ SRIVI tool has the essential 

methodological properties to ensure its validity, responsiveness, reliability and internal 

consistency. It demonstrates that these values are equal to or better than the existing 

advocated standards, the DASH and UEFS, and there is no demonstrated patient 

preference for any particular tool. A further advantage of the ULDQ is its capacity to 

gauge disability over a greater range of severity with virtually no floor or ceiling effects 

nor a tendency for skew preference, particularly towards higher function or lower 

disability. 

The ULDQ also has the added advantage of a near normal 'bell' distribution for 

the scores of the respondents with all categories from 0 to 100 percent being represented 

whereas the criterion standards are self-limiting in their capacity to determine maximum 
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disability. The DASH only classifies to the upper limit of 85 percent and the UEFS to 73 
percent of the available capacity. Respectively they have only four and three of the five 
severity categories represented. Consequently advocating the LTLDQ for both clinical and 
research use ahead of the DASH and UEFS is justified. 

In consideration of the capacity to indicate higher disability in the distally affected 
conditions of the wrist hand and fingers, again the ULDQ demonstrated this with both 
the distribution pattern and a higher mean score. For the DASH, the distribution pattern 
is consistent but the mean score is lower whilst the UEFS has the higher mean value but 
does not have the appropriate consistency of distribution. 

The ULDQ also has the additional practical characteristic advantages of brevity, 
ease and rapidity of completion, shorter scoring times, readily transferable to a 100 
percentage scale and containing a patient specific section that enables a reference to 
qualitative factors. The clinical implications of these characteristics are significant as the 
ULDQ has been designed and developed for daily clinical use. The commodity of the 
health professional's time is paramount in a today's health and medical working 
environment. Outcomes are a necessity for justification of intervention strategies and 
demonstration of accountability. Tools that are valid, reliable, responsive and practical are 
the key to achieving these clinical requirements and ensuring patient satisfaction, 
understanding and compliance with their determined management strategies. 

The summary in Table 5.1 below presents the 25 most important factors in terms 
of methodological, practical, distributional and general characteristics, as well as two 
future implications. This table provides an indication of the overall capacity of all three 
upper limb regional SRM tools analysed in this study. In addition the UEFI (Stratford et 
al., 2001) is also included and compared. 

With the analysis of this study's results and comparison to other regions, 
specifically the low back and lower limb, it is significant that upper limb injury or 
symptoms result in the individual's work being affected almost immediately. This is due 
to the requirement to use the upper limb in almost all working situations. Individuals 
with 'minimal upper limb disability' are already work affected whereas those with low 
back, neck or lower limb disability are affected at a 'moderate' or 'higher' degree of 
disability (Fairbank et al., 1980; Baker et al., 1989; Stratford et al., 1996). The 
implications for third party insurers, workers' compensation and the employment 
industry are significant as the major costs incurred are those of wages and loss of 
productivity. 
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Table 5.1 Summary of important factors in regional upper limb SRM tools 

Number Factors Preferred ULDQ DASH UEFS UEFI 

# Considered Response Gabel Beaton PranskyStratford 
2002 2001 1997 2001 

Methodological 
1 Reliability Yes Yes Yes Yes Yes 
2 Repeatability Yes Yes Yes Yes Yes 
3 Validity Yes Yes Yes Yes Yes 
4 Responsiveness Yes Yes Yes Yes Yes 
5 Internal Consistency Yes Yes No Yes ? 

Adequate Sample Power & 6 Size Yes Yes Yes No No 

Practical 
7 Self Administered Yes Yes Yes Yes Yes 
8 Brevity in Length Yes Yes No Yes Yes 
9 Short Completion Time Yes Yes No Yes Yes 
10 Short Scoring Time Yes Yes No Yes No 

Application Across 11 Conditions Yes Yes Yes Yes Yes 

12 Diseases Severity Range Yes Yes Yes Yes Yes 
13 Easy to Understand Yes Yes Yes Yes Yes 

Relevant to Working 14 Populations Yes Yes Yes Yes Yes 

Distribution 
15 All categories 0-100% Yes Yes No No ? 

Even or Normalised for all 16 Data Yes Yes Yes No 

17 Even Distribution by Area Yes Yes Yes No ? 
18 Higher Distal Mean Yes Yes No Yes ? 

No Marked Ceiling or Floor 19 Effect Yes Yes Yes Yes ? 

No Floor/Ceiling Skew 20 Tendency Yes Yes No No ? 

General 
21 Quantitative Data Obtained Yes Yes Yes Yes Yes 
22 Qualitative Data Obtained Yes Yes No No No 

Represents Function & 23 HRQOL Yes Yes Yes No No 

24 Independently Researched Yes No Yes Yes No 
Independent Statistical 25 Yes Yes Yes Yes No Analysis 

TOTAL 25 24 17 18 12 
Future Implications 
Other Regional SRM 26 Consistency Yes Yes No No Yes 

Global Assessment 27 Integration Yes Yes No No No 
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As the interest in the development of other regional tools increases, specifically for 

the lower limb and spine as single kinetic chain units, a similar approach to the 

development of new tools would be justified. Determination of their methodological and 

practical characteristics would be made leading to the development of standardised 

regional tools for each area. Similarly, in the area of screening for risk associated with 

injury, the physical or red flag and the psychosocial or yellow flag signs, this approach to 

SRM development could be applied and a generic tool introduced that would screen for 

any injury. 

Policy analysts and managers of health care organisations are keenly interested in 

information from this source and will utilise it to assist the decision-making and 

management strategy. They are responsible for performing 'cost benefit analysis' of the 

competing ways health care services are organised and financed in order to determine the 

best value for the health care dollar. This evaluation process is essential to assist the 

allocation of resources against increasing demands and provides justification of cost 

effectiveness and cost-to-quality ratios (Amadio, 2001). As Australia continues its rapid 

shift from a society of medical service provision by individuals towards corporate medical 

and health groups (The Weekend Australian, 2001), these requirements for funding 

allocation and justification as well as the provision of evidence-based medicine will 

increase in importance. So too will the tools that are used to measure the change and 

provide the evidence. 

At present, there appears to be a general consensus within the literature and from 

researchers in the advocation of screening and regional outcome tools, which are: 

Upper Limb: the DASH and UEFS; 

Lower limb: the Lower Extremity Functional Scale (Binkley et al., 1999); 

Thoracic and Lumbar Spine: The Oswestry Disability Index (modified version) 

(Fairbank et al., 1980; Baker et al., 1989) and the Roland Morris Disability 

Questionnaire (Roland & Morris, 1983); 

Cervical Spine: Vernon Moir Disability Questionnaire (Moir, 1998) and its 

precursor the Northwick Park Neck Pain Questionnaire (Leak et al., 1994); 

For Injury Risk Screening: The New Zealand Low Back Pain Questionnaire 

(NZWHA, 2001) and the University of Sydney Risk Assessment Tables 

(Kenny, 2001). 

These tools form the armoury of musculo-skeletal outcome determination and 

justification of the subsequent intervention strategies, cost efficiency and effectiveness. 
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5.1 Recommendations for Research and Clinical Practice 

A broad cross section of results has been reviewed and discussed with criterion 

validity investigated in-depth within the body of this thesis. These factors clearly show 

that regional SRM tools that have been researched and demonstrated as valid against an 

existing criterion standard can be used with greater reliability and specificity than the 

various physical and clinical examinations. With the completion of this thesis the 

following recommendations are made for both the ULDQ and outcome measure 

utilisation in the clinical and research environments: 

That clinical outcome SRMs should have a higher emphasis on practical 

characteristics at the potential expense of some methodological aspects such as 

responsiveness. 

That research-oriented outcome SRMs should place higher emphasis on the 

methodological characteristics at the potential expense of some practical aspects 

such as completion and scoring time. 

That the six recommendations by Liang (1981) for any newly developed measure 

for determining functional outcomes continue to be followed: brevity, 

application across a variety of conditions and levels of disease severity, is easily 

understood, relevant to working populations and be self administered. 

The ULDQ is proposed and recommended as the preferred regional outcome 

SRM for the upper limb in the clinical and research settings. 

Future research should work toward the development and validation of 

additional outcome SRMs for the body areas of the spine and lower limb to 

provide a set of standardised tools based on the ULDQ model. This would 

enable an improved systematic approach with ease of use and understanding and 

the capacity to develop a single generic SRM that would be shorter and serve 

both a triage and generalised purpose. Each tool would have the advantages of 

the practical characteristic so strenuously advocated and argued throughout this 

study. With further research and in-depth analysis and investigation such tools 

may be suitable to replace those currently advocated and listed above. 

For risk screening associated with injury in terms of the red and yellow flag signs, 

a consistent approach to further SRM development should be applied to provide 

a generic screening tool of a similar format and presentation. This concept would 

subsequently provide five tools: a single screening tool for the entire body, three 
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regional tools for the spine and limbs and a generic tool for other areas or 
conditions or just generally as a starting point for functional and HRQOL 
assessment. 

With the initial screening there would be concurrent assessment with a regional 
tool or the advocated specialised condition specific tool in known situations or 
conditions requiring greater specificity. This process would lead to a means of 
early identification of those injured individuals who are at risk of becoming 
chronic or prolonged in their rehabilitation and return to work. It would also 
provide a quick and simple means to measure and monitor their progressive 
function. 

With the management of health services being continually more accountable and 
demanding on the justification of costs, it seems inevitable that there will be a 
role for a total system or package that will involve 'Injury Screening Measuring 
and Monitoring' (ISMAM). Such a system would provide greater insight and a 
proactive approach. It would have an initial screening for determination of the 
risk of chronicity and the anticipated rate of return to work or pre-injuiy activity, 
then an ongoing measurement and monitoring of overall status and progress of 
the individual. This status determination would be through data pooling and the 
provision of a single formulated number or 'Generic Numeric Value' (GNV) 
that is a percentage of the pre-injury status on a 100 percent Global Assessment 
of Body and Limbs (GABAL) scale. 

The future for the field of outcome measures and instrument evaluation is 
extensive. SRMs will continue to play an important role in evaluating the different results 
and outcomes achieved in patient treatments and interventions. Consequently, the 
traditional users will remain the clinical investigators and researchers evaluating new 
treatments and technologies, as well as the clinical medical fields of general practitioners, 
therapists and other providers, all of whom are trying to achieve and validate the best 
possible outcomes for their patients. 

The new emphasis on outcome SRMs will be toward those investigating the use of 
standardised outcome measures in clinical trials and studies in the form of collaborative 
investigations for the purposes of data base formation, including the ongoing creation of 
'population based norms'. This process will involve researchers from clinical and 
academic areas as well as the health and medical practitioner. From large well planned and 
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funded multi-centre studies to small clinical investigations and case study presentations, 
the information obtained can be analysed then pooled to provide a base from which 
comparative data can be further utilised in a multitude of ways (Hudak et al., 1996; 
MacDermid, 2001). The existing format patient surveys as well as newly developed SRM 
outcome tools, with an appropriate research support base that are peer advocated, will 
become the primary mechanisms for this process of information collection for database 
storage (Ware et al., 1993; Amadio, 2001). This information in turn will be used for 
evidence-based medicine as well as in new ways such as health management (Beatie & 
Maher, 1997; Ritchie, 1999). 
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APPENDIX A.1 

Health Providers' Information Sheet For The Proposed Study On: 
Validation of a New Regional Outcome Measure for Upper Limb Disability 

The following information is to provide background and answer questions on the 
proposed study. 

This study will be conducted by Philip Gabel a Physiotherapist and private 
practitioner who enrolled at the Northern Territory University in a Masters by 
Research in Health Science. 

Philip has already obtained a Post Graduate Diploma in Research in Laser Therapy. 
He has, over the last 4 years, been working as a consultant to the insurance industry 
and noticed that there is a need for a regional outcome measure for the upper limb 
that is simple, quick and accurate. 

For the study to go ahead there will be a need for participants, it is hoped that these 
will be obtained from patients within your practice. The way the study will be 
conducted is outlined below. 

Should you have any questions on this proposed study please contact Philip Gabel 
on 0408 481125. 

Aims of this research 
To develop a simple I page questionnaire of 25 questions, as well as a section 
for patient volunteered disability, that will indicate the functional disability 
status of any individual who has a medical condition or injury that affects the 
upper limb. 
To show that this questionnaire has test-retest reliability. 
To determine if Social Desirability influences the questionnaire scoring. 
To validate this questionnaire against an existing validated standard 
questionnaire (ie criterion validity) that is already in existence, the DASH 
(Disability Arm Shoulder and Hand). 
To clarify logic (or face) validity as well as content and construct validity. 

HYPOTHESIS 
For measuring clinical and research outcomes using the Proposed Upper Limb 
Disability Questionnaire (ULDQ), it is hypothesised that the ULDQ will: 
- demonstrate a significant correlation to the Disability Arm Shoulder and Hand 
(DASH) 
- be reliable in test-retest applications and comparable to the DASH and UEFS 

(Upper Extremity Functional Scale) 
- not be influenced by social desirability 
- be simple, user friendly and quick to complete in comparison to the DASH. 
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The need for and value of this research. 
Clinical and research outcome measures to evaluate the effectiveness of treatment 
are becoming increasingly more important for evidence-based health care provision. 
Physiotherapy seeks to '... demonstrate that its practice is based on sound scientific 
principles validated by rigorous research.' The input of the patient in a systematic 
way, to provide a foundation for patient-centred care that reflects Health Related 
Quality of Life (HRQOL), is essential if best practice outcomes of physiotherapy 
intervention are to ensue. The provision and capacity to incorporate a mix of 
qualitative and quantitative criteria is also advantageous [1, 2, 3]. The use of patient 
questionnaires as "Self Report Measure" (SRM), that assess a level of function or 
disability that reflects the main reasons that patients seek treatment, provide 
quantitative data that is suitable for quality assurance and research activities [4]. 

For clinicians and researchers evaluating the upper limb the measurement tools 
available are labelled as either condition specific (iejoint or disease specific) or 
region specific. The use of these latter tools is considered to be advantageous as they 
reflect the entire upper extremity as a single entity or kinetic chain unit where each 
individual part impacts on the function of the others [5]. 

Of the 5 most recognised regional questionnaires for use in the upper limb, all are 
limited to being either lengthy or complicated, designed for a specific sub-group 
purpose such as workers' compensation or cancer or directed toward function only. 
Only one, the DASH, was designed specifically as a general regional outcome 
measure for the upper limb. It also is lengthy (3-4 pages dependent on the patient's 
functional orientation) and has a disproportionate balance of limb specific outcomes 
compared to HRQOL outcomes when compared to other internationally accepted 
regional questionnaires [4, 6]. 
The consequence is that there remains a need for the development of a regional 
outcome measure for the upper limb that is brief, validated and reflects functional 
disability as well as HRQOL. 

Treatment protocols 
A repeated measures and correlational design is to be used. 

Initially the questionnaire will be developed from the available research of existing 
regional outcome measures for the upper limb and other outcome measures that 
reflect HRQOL. 

Health and Physiotherapy centres will then be provided with the questionnaire as a 
draft format with the aim of testing patients and obtaining feedback and constructive 
comments on how well the questionnaire reflects the patients' condition. The 
feedback will come from both the clinician and the patients. Specialist Hand 
therapists will also be requested for a provisional feedback on all initial drafts. 

With the finalisation of a draft format the final questionnaire will be passed to a 
minimum of 50 individuals with an existing upper limb condition in the same 
physiotherapy centres. 
These patients will be requested to complete these questionnaires, the ULDQ and the 
DASH. 

Iriffill 



It has been advised that statistical analysis should be made by using Kappa or 
sensitivity specific analysis of the two scores to determine the validity of the ULDQ. 
This is preferred to a linear correlation as the latter assumes variables are continuous, 
whereas in this form of questionnaire analysis they are categorical. The use of Kappa 
will account for this categorical nature of the outcome information on both 
questionnaires as well as take into account chance agreement. 

In addition, a subgroup of 20 will also be requested to complete both questionnaires 
as well as two additional questionnaires, the Upper Extremity Functional Scale 
(UEFS) as further criterion validity measure, and the Short Form (SF) 36, an 
indicator of general health status, on two separate occasions 48 hours apart, with no 
intervening treatment, in order to determine test-retest reliability. At the initial test 
they will also be given a 'Marlowe-Crowne' Social Desirability questionnaire to 
complete. On the second test they will be given 2 Visual Analogue Scores (VAS) to 
gauge any spontaneous alteration over this period of their symptom/pain and 
functional level so that a weighting can be applied to the second test if required. This 
same group will also be given an additional questionnaire on the second testing to 
evaluate their perception of the various questionnaires. They will be asked to 
comment on specific areas of comparison to highlight strengths and weaknesses 
such as: which test best reflects their condition, which was easiest, which was most 
confusing and which required greater explanation. 

It is estimated that there will be between n = 80 to 200 total participants which will 
include: the pilot group of n = 10 to 20 for testing the draft; the main test group of n 
= 100 and its subgroup of n = 20 to 25 for test-retest reliability of the multiple 
questionnaires. 

Contacts: 
Researcher: Philip Gabel - Physiotherapist 0408 481125 cp.gabelbigpond.com  
Exec. Officer NTU - Human Ethics committee: 08 89467 064 
Proposed Supervisor NTU - Kay Roberts via 08 89 46 6666 
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APPENDIX A.2 

Information Sheet For Participants In The Study On: 

Validation of a New Regional Outcome Measure for Upper Limb Disability 

The following information is to provide background and answer questions on the 
proposed study. 

This study will be conducted by Philip Gabel, a Physiotherapist and private 
practitioner. 

Philip has already obtained a Post-Graduate Diploma in Research in Laser Therapy. 
He has, over the last three years, been working as a consultant to the insurance 
industry and noticed that there is a need for a regional outcome measure for the upper 
limb that is simple, quick and accurate. 

Participation in this study will provide anonymous information that is collated as a 
whole so that none of the participants are identified in any way. Your responses will 
remain anonymous with only the researcher and his direct supervisors from the \NT 
University being able to identify any individual respondent in case there is a need to 
clarify or request further feedback in some area. 

Aims of this research 
To develop a simple 1 page questionnaire of 25 questions as well as a section for 
patient volunteered disability that will indicate the functional disability status of 
any individual who has a medical condition or injury that affects the upper limb. 
To show that this questionnaire has test retest reliability - ie it can be used 
repeatedly with confidence that the same response will be obtained with each use. 
To validate this questionnaire against an existing validated standard questionnaire, 
the DASH: Disability Arm Shoulder and Hand. 

What you are required to do as a participant 
The two questionnaires are requested to be completed once, then again 48 hours later. 
You are asked not to look at your previous responses by placing the questionnaires 
into a sealed envelope immediately following the initial completion. 
An ideal time is for example in the evening of say a Friday then again on the 
following Sunday. 
At the time of the first completion there is also a third questionnaire to be completed 
which provides an indication of your status, pain and function 

Your participation is completely voluntary and you may withdraw at any time. 
Similarly if there are any aspects of the research study that you have questions on 
then please feel free to contact the researcher at any time. 

Contacts: 
Researcher: Philip Gabel - Physiotherapist 0408 481125 cp.gabel@bigpond.com  
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Appendix A.3 

Information & Instructions Sheet For Study Participants On: 
Validation Of A New Regional Outcome Measure For Upper Limb Disability 

Please Note Most Papers Are TWO (2) SIDED 

The following information is to provide background and answer questions on the 
proposed study. 

Philip Gabel, a Physiotherapist and private practitioner will conduct this study. 

Philip has already obtained a Post-Graduate Diploma in Research in Laser Therapy. 
He has, over the last four (4) years, been working as a consultant to the insurance 
industry and noticed that there is a need for a regional outcome measure for the upper 
limb that is simple quick and accurate. 

Participation in this study will provide anonymous information that is collated as a 
whole so that none of the participants are identified in any way. Your responses will 
remain anonymous with only the researcher and his direct supervisors from the NT 
University being able to identify any individual respondent in case there is a need to 
clarify or request further feedback in some area. 
To do this, please mark each piece of paper and the envelopes with a code that is 
consistent throughout eg. Your initials and your date of birth and if the papers were in 
envelope I or 2. An example isjb010103 #1. 

Aims of this research 
To develop a simple 1-page questionnaire of 25 questions as well as a section for 
patient volunteered disability that will indicate the functional disability status of 
any individual who has a medical condition or injury that affects the upper limb. 
To show that this questionnaire has test-retest reliability - ie. it can be used 
repeatedly with confidence that the same response will be obtained with each use. 
To validate this questionnaire against existing validated standard questionnaires, 
the DASH (Disability Arm Shoulder and Hand), UEFS (Upper Extremity 
Functional Scale) and the SF-36 (Short form 36) general health survey. 

What you are required to do as a participant 
• Each pack contains these instructions, a personal details sheet (on the back), and 

2 envelopes. 
• Each envelope contains the 4 questionnaires being studied, the DASH, ULDQ, 

UEFS and SF-36. 
o You are requested to complete these once, then again 48 hours later. 
o You are also requested to complete a 'pain and status scale' on each occasion. 
o You are asked not to look at your previous responses by placing the 

questionnaires into the envelope and sealing it immediately following the 
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initial completion. An ideal time is in the evening of say a Friday then again 
on the following Sunday. 

At the time of the first envelope completion, a fifth questionnaire is to be 
completed which is an indicator of 'personal reactions' and assists in indicating 
which type of people respond differently. 
At the time of the second completion, a sixth questionnaire will ask you to 
identify differences found: 
o in ease of completion, 
o does it truly reflect your condition 
o was it confusing 
o which required more explanation to complete 

Your participation is completely voluntary and you may withdraw at any time. 
Similarly if there are any aspects of the research study that you have questions on 
then please feel free to contact the researcher at any time. 

Contacts: 
Researcher: Philip Gabel Physiotherapist 0408 481125 cp.gabel@bigpond.com  
Executive Officer of the: Northern Territory University - Human Research Ethics 
Committee: 08 89467 064 
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APPENDIX A.4 

PARTICIPANT DETAILS 

Age: Sex: M F 

Marital Status: Never Married Married Previously Married 

Condition: 

Duration of Condition: 

Hand Dominance: fl Left Handed 

Occupation: 

Are you: El Employed 

El Work Related injury  

Days I Weeks I Months I Years (circle) 

Right Handed 

El Unemployed 

LI Not work related injury 

LI On Workers Compensation LI Not on Workers 
Compensation 

Area of Employment: 

LI Government LI Private LI Military 
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APPENDIX A.5 

VISUAL ANALOGUE SCALE 

For Overall Status and Pain 

Please complete the following 2 questions and scales. 

In considering yourself today how would you assess your: 

Overall Status compared to your pre-injury level or normal self? 

Where: 
10 indicates that you are at your pre-injury level or normal self. 

0 indicates the worst possible level. 

0 1 2 3 4 5 6 7 8 9 10 
Worst Pre-Injury or 
Possible Normal 

Pain Level 

Where: 
10 indicates that you are at your pre-injury level or normal self. 

0 indicates the worst possible level. 

0 1 2 3 4 5 6 7 8 9 10 
Worst Pre-Injury or 
Possible Normal 
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APPENDIX A.6 

COMPARATIVE EVALUATION QUESTIONNAIRE 

for the DASH and ULDQ 

Having completed both the DASH (Disability Arm Shoulder and Hand) and the ULDQ (Upper 
Limb Disability Questionnaire) questionnaires, could you please comment: 

 How well did the questionnaire reflect your condition I symptoms? 
DASH 

o i 2 3 4 5 6 7 8 9 10 
Not Extremely 

At All Well 

ULDQ 
0 1 2 3 4 5 6 7 8 9 10 

Not Extremely 
At All Well 

 Which questionnaire was the easiest to complete? 
DASH 
0 1 2 3 4 5 6 7 8 9 10 

Unable to Very Easy 
Complete to Complete 

ULDQ 
0 1 2 3 4 5 6 7 8 9 10 

Unable to Very Easy 
Complete to Complete 

 Which questionnaire was the most confusing? 
DASH 

0 1 2 3 4 5 6 7 8 9 10 
Extremely Not Confusing 
Confusing At All 

ULDQ 
0 1 2 3 4 5 6 7 8 9 10 

Extremely Not Confusing 
Confusing At All 

 Which questionnaire required greater explanation? 
DASH 

0 1 2 3 4 5 6 7 8 9 10 
Could Not No Explanation 
Understand Needed 

ULDQ 
0 1 2 3 4 5 6 7 8 9 10 

Could Not No Explanation 
Understand Needed 
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APPENDIX A.7 

COMPARATIVE EVALUATION QUESTIONNAIRE 

for the DASH, ULDQ, UEFS and SF-36 

Having completed ALL 4 QUESTIONAIRES could you please comment: 

 How well did the questionnaire reflect your condition I symptoms? 

DASHO 1 2 3 4 5 6 7 8 9 10 
Not at all Extremely well 

ULDQO 1 2 3 4 5 6 7 8 9 10 
Not at all Extremely well 

UEFSO 1 2 3 4 5 6 7 8 9 10 
Not at all Extremely well 

SF-360 1 2 3 4 5 6 7 8 9 10 
Not at all Extremely well 

 Which questionnaire was the easiest to complete? 

DASH 0 1 2 3 4 5 6 7 8 9 10 
Impossible Extremely Easy 

ULDQ 0 1 2 3 4 5 6 7 8 9 10 
Impossible Extremely Easy 

UEFS 0 1 2 3 4 5 6 7 8 9 10 
Impossible Extremely Easy 

SF-36 0 1 2 3 4 5 6 7 8 9 10 
Impossible Extremely Easy 

Which questionnaire was the most confusing? 

DASH 0 1 2 3 4 5 6 7 8 9 10 
Extremely Confusing No Confusion 

ULDQ 0 1 2 3 4 5 6 7 8 9 10 
Extremely Confusing No Confusion 

UEFS 0 1 2 3 4 5 6 7 8 9 10 
Extremely Confusing No Confusion 

SF-36 0 1 2 3 4 5 6 7 8 9 10 
Extremely Confusing No Confusion 

Which questionnaire required greater explanation? 

DASH 0 1 2 3 4 5 6 7 8 9 10 
Needed Explaining No Explanation 

ULDQ 0 1 2 3 4 5 6 7 8 9 10 
Needed Explaining No Explanation 

UEFS 0 1 2 3 4 5 6 7 8 9 10 
Needed Explaining No Explanation 

SF-36 0 1 2 3 4 5 6 7 8 9 10 
Needed Explaining No Explanation 
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HUMAN RESEARCH ETHICS COMMITTEE REPORT 

RENEWAL OF CLEARANCE 

PROJECT REFERENCE: 1100057 

PROJECT TITLE: Validation of a new regional outcome measure for upper limb 
disability 

CHIEF INVESTIGATOR(S): Philip Gabel 

The Northern Territory University Human Research Ethics Committee has considered the above mentioned 
renewal application. 

The Committee is satisfied that the research proposed in this project conform with the general principles set out 
in the current National Health and Medical Research Council regulations, and with the policy of the Northern 
Territory University. 

The Northern Territory University Human Research Ethics Committee has therefore approved renewal of 
clearance for your project for a further twelve months. 

It should be noted that data may be stored (with limited access if necessary) at a central facility at the 
University. Researchers should address any queries concerning data storage to their relevant faculty. 

EXPIRY DATE: 5/03/0 

Chair, NTU Human search Ethics Committee D,led: 

cc: Supervisor, P f ssor Kay Roberts - for information. 
cc: Dean of Faculty - for information. 
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APPENDIX C.1 

(Print on YELLOW Paper) UPPER LIMB DISABILITY QUESTIONNAIRECP Gabel 2002 

NAME: INJURY DATE:____ 
Your upper limb (arm) may hurt making it difficult to do some of the things you normally do. This list 
contains sentences that people have used to describe themselves when they have such problems. 
Think of yourself over the last week. If a sentence describes you, tick the box. If not, leave it blank. 

SCORE: /25= % 

I stay at home most of the time because of my arm problem 

I change position/s frequently to try and get my arm comfortable. 

El 3. I avoid heavy jobs at home (eg cleaning floors walls, lifting >5kg, garden) due to my arm problem. 

Lii 4. Because of my arm problem, I tend to rest more often. 

ElI 5. Because of my arm problem, I try to get other people to do things for me. 

6. I have difficulty putting my arm into a shirt sleeves or require assistance with dressing. 

El 7. My arm is painful almost all the time. 

LI 8. My appetite is now different because of my arm problem. 

9. I find walking or light recreational activity (eg cards, bowls, darts) is limited due to my arm problem. 

fl 10. Because of my arm problem, I have difficulty preparing meals and / or managing family duties. 

D 11. I sleep less well because of my arm problem. 

LI 12. Because of my arm, I require assistance with personal washing and toiletry hygiene. 

13. My regular daily activities (work and social contact) have been affected by my arm problem. 

Because of my arm problem, I am more irritable & bad tempered with people than usual. 

My arm and grip feels weaker and / or stiffer because of my problem. 

El 16. My arm problem affects my transport independence (getting to places, driving, public transport). 

LI 17. Because of my arm problem, I must use the other arm more often. 

18. Because of my arm problem, I have difficulty writing or using a key board and / or mouse'. 

I am unable to do things at or above shoulders height because of my arm problem. 

I have difficulty eating and using utensils (eg knife, fork, spoon, Chop sticks) due to my arm problem. 

Due to my arm problem, I have difficulty holding & moving dense objects (eg mugs, jars, cans). 

22. I tend to drop things and have minor accidents more frequently because of my arm problem. 

Due to my arm problem, I have difficulty with lifting and sustained carrying (eg bags, shopping, <5kg). 

I have difficulty with buttons, keys, coins, taps, containers or screw-top lids due to my arm problem. 

My arm problem causes difficulty opening, holding, pushing or pressing eg triggers, levers, heavy doors. 

Patient Volunteered Disability:( Stratford, P. 1995; Patient Specific Measure. Physlo Canada 47(4) p263) 
Note 3 to 5 important activities you have difficulty with due to your arm problem. 
Score each activity on a scale as follows: 0 = Unable to do the activity at all 

10 = Able to do the activity at the pre-in jury level 

ACTIVITY 

Mm. Detectable Change (90% Cl): =10.5% or 2.63 ULDQ points Total =150 = % 
(Change < this may be due to measurement error) 
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DISABILITIES OF THE ARM, SHOULDERAN HAND•• 



Please rate your ability to do the following activities in the last week by circling the number below the appropriate response. 

NO MILD MODERATE SEVERE 
UNABLE DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY 

1. Open a tight or new ji 1 2 3 4 5 

:wnte 
3. Turn a key. 1 2 3 4 5 

. 4 5 

5. Pu'.h op ii a heavy door. 1 2 3 4 5 

Nice in objed"o asçIf vob I 2 '' 

7. Do heavy household chores (e.g., wash walls, wash floors). 1 2 3 4 5 

I 3 4 5 
9. Make a bed. 1 2 3 4 5 

Carzya shpigb4s &f Z- 4 W' 
11. Carry a heavy object (over 10 Ibs). 1 2 3 4 5 

13. Wash or blow dry your hair. 1 2 3 4 5 

15. Put on a pullover sweater. 1 2 3 4 5 tit  
- 1 2 3 4 5 

17. Recreational activities which require little effort 
(e.g., cadplaying knitting, etc.) 1 2 3 4 5 

19. Recreational activities in which you move your 
arm freely (e.g., playing frisbee, badminton, etc.). 1 2 3 4 5 

2 Miae irari~xirtahon need = 
'gthngfrothneplaeto ufoffler. 

 

21. S xu I activities. 1 2 3 4 
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QUITE  NOT AT ALL SUGHTLY MODERATELY EXTREMELY 

During the past week, to what extent has your arm, 
shoulder or hand problem interfered with your normal 
social activities with family, friends, neighbours or groups? 
(circle number) 1 2 3 4 5 

NOT UMITED SUGHTLY MODERATELY VERY 
UNABLE AT ALL LIMflED LIMITED UMITED 

During the past week, were you limited in your work 
or other regular daily activities as a result of your arm, 
shoulder or hand problem? (circle number) 1 2 3 4 5 

Please rate the severity of the following symptoms in the last week. (circle number) 

NONE MILD MODERATE SEVERE EXTREME 

Arm, shoulder or hand pain. 1 2 3 4 5 
5 A 0ouldcrpharsInwheotj5, 

26 Tingling (pins and needles) in your arm, shoulder or hand 1 2 3 4 5 

Stiffness in your arm, shoulder or hand. 1 2 3 4 5 

SO MUCH NO MILD MODERATE SEVERE DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY THAT I 
CANT SLEEP 

During the past week, how much difficulty have you had 
sleeping because of the pain in your arm, shoulder or hand? 
(circle number) 1 2 3 4 5 

STRONGLY NEITHER AGREE AGREE STRONGLY DISAGREE DISAGREE NOR DISAGREE AGREE 

0. I feel less capable, less confident or less useful 
because of my arm, shoulder or hand problem. 
(circle number) 1 2 3 4 5 

coring DASH function/symptoms: Add up circled responses (items 1-30); subtract 30; divide by 1.20 = DASH score. If there are sponses missIng, see detailed instructions. 

Continued on next page 
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SPORTS/PERFORMING ARTS MODULE (OPTIONAL) 

The following questions relate to the impact of your arm, shoulder or hand problem on playing your musical instrument or sport or both. If you play more than one sport or instrument (or play both), please answer with respect to that activity which is most important to you. 
Please indicate the sport or instrument which is most important to you: 
U I do not play a sport or an instrument. (You may skip this section.) 

Please circle the number that best describes your physical ability in the past week. Did you have any difficulty: 

NO MILD MODERATE SEVERE 
DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY UNABLE 

using your usual technique for playing your 
instrument or sport? 

playing your musical instrument or sport 
as well as you would like? 

WORK MODULE (OPTIONAL) 

The following questions ask about the impact of your arm, shoulder or hand problem on your ability to work (including homemaking if that is your main work role). 

Pleaseindicate what your job/work is: 

 [11 i do not work. (You may skip this section.) 

Please circle the number that best describes your physical ability in the past week. Did you have any difficulty: 

NO MILD MODERATE SEVERE 
DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY UNABLE  

using your usual technique for your work? 

doing your work as well as you would like? 1 2 3 4 5 

IQU 

/ A \ 

INSTITUTE ( 0P&V 

( C 0 M S S 
\. S INSTrrLITDEREO-JERCHE . . , 

i.ASANTE 

CPNH & AAOS & COMSS 1997 
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APPENDIX C.3 

UPPER EXTREMITY FUNCTION SCALE 

Please indicate which of the following things you have difficulty in doing because of 
your symptoms. Circle the number that indicates how much difficulty you have with 
each activity. 

NO PROBLEM MAJOR 
PROBLEM Cant do it at all 
A.Sleeping 0 1 2 3 4 5 6 7 8 9 10 
B.Writing 0 1 2 3 4 5 6 7 8 9 10 

Opening jars 0 1 2 3 4 5 6 7 8 9 10 
Picking up small objects with fingers 0 1 2 3 4 5 6 7 8 9 10 
Driving a car more than 30 minutes 0 1 2 3 4 5 6 7 8 9 10 
Opening a door 0 1 2 3 4 5 6 7 8 9 10 
carrying milk jug from the refrigerator 0 1 2 3 4 5 6 7 8 9 10 
Washing dishes 0 1 2 3 4 5 6 7 8 9 10 

Ref:Pransky G, Feuerstein M, HimmelsteinJ, Katz iN, Vickers-Lahti M. Measuring Functional 
Outcomes in Work-Related Upper Extremity Disorders; Journal of Occupational and Environmental 
Medicine; Vol 39(12), 1195-1202, 1997. 
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APPENDIX D 

SELF REPORT MEASUREMENT TOOLS 
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APPENDIX D.1 

The SF-36® Health Survey 

Instructions for Completing the Questionnaire 

Please answer every question. Some questions may look like others, 
but each one is different. Please take the time to read and answer 
each question carefully by filling in the bubble that best represents 
your response. 

This is for your review. Do not answer this question. The 
questionnaire begins with the section Your Health in General below. 

For each question you will be asked to fill in a bubble in each line: 

How strongly do you agree or disagree with each of the following statements? 
Strongly Agree Uncertain Disagree Strongly 

agree disagree 
a)I enjoy listening to music. 0 0 0 0 
b)I enjoy reading magazines. 0 0 0 0 0 

Please begin answering the questions now. 

Your Health in General 

I - In neneral would you say your health is: 

Excellent Very good Good Fair Poor 

01 02  03  04  05  

Comoared to one year aao. how would you rate your health in neneral now? 

Much better Somewhat About the Somewhat Much worse 
now than one better now than same as one worse now now than 

year ago one year ago year ago than one year one year 
ago ago 

01 02 03  04  05  

Please turn the page and continue. 

HT 



3. The following items are about activities you might do during a typical day. 
Does your health now limit you in these activities? If so, how much? 

Yes, 
Limited 

a lot 

Yes, 
limited 
a little 

No, not 
limited 
at all 

Vigorous activities, such as running, lifting 
heavy objects, participating in strenuous sports 

01 02 03  

Moderate activities, such as moving a table, 
pushing a vacuum cleaner, bowling, or playing 

01  02 03  

Lifting or carrying groceries 01  02  03  

Climbing several flights of stairs 0 02  03  

Climbing one flight of stairs 01 02 03  

1) Bending, kneeling, or stooping 01 02 03  

Walking more than a mile 01 02 03  

Walking several blocks 01 02  03  

Walking one block 01 02 03  

Bathing or dressing yourself 01  02 03  

4. During the past 4 weeks, have you had any of the following problems with 
your work or other regular daily activities asa result of your physical health? 

Yes No 

Cut down on the amount of time you spent on 
work or other activities 

01  02 

Accomplished less than you would like 01 02  

Were limited in the kind of work or other 
activities 

01  02 

Had difficulty performing the work or other 
activities _(for_example,_it took extra_effort)  

01 02  

5. During the past 4 weeks, have you had any of the following problems with 
your work or other regular daily activities as a result of any emolional 
problems (such as feeling depressed or anxious)? 

Yes No 

Cut down on the amount of time you spent 
on work or other activities 

01  02 

Accomplished less than you would like 01  02 

Did work or other activities less carefully 
than usual 

01 02 

RP1 

RP2 

RP3 

RP4 

RE1 

RE2 

RE3 

p'oi 

PFO2 

PFO3 

PFO4 

PFO5 

PFO6 

PFO7 

PFO8 

PFO9 

PF1O 



During the past 4 weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbors, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

01  02 03  04  05  

How much bodilly  pain have you had during the past 4 weeks? 

None Very mild Mild Moderate Severe Very severe 

01  02  03  04  05  06 

8. During the past 4 weeks, how much did pjp  interfere with your normal work 
(including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

01  02  03  04  05  

9. These questions are about how you feel and how things have been with you during 
the past 4 weeks. For each question, please give the one answer that comes 
closest to the way you have been feeling. How much of the time during the past 4 
weeks... 

A good Some A little 
All of Most of bit of of the of the None of 

the time the time the time time time the time 

did you feel full of pep? 01  02  03  04  05  06  

have you been a very nervous 01 02 03  04  05  06 
person?  

have you felt so down in the 01  02  03  04  05  06 
dumps nothing could 
cheer you up? 

have you felt calm and 01  02 03  04  05  06 
peaceful?  

did you have a lot of energy? 01 02 03  04  05  06  

have you felt downhearted 01  02 03  04  05  06 
and blue? 

did you feel worn out? 01 02 03  04  05  06 

have you been a happy 01  02 03  04  05  06 
person? 

did you feel tired? 01 02 03  04  05  06 

10. During the past 4 weeks, how much of the time has your physical health or 
emotional problems interfered with your social activities (like visiting friends, 
relatives, etc.)? 

All of the 
time 

Most of the 
time 

Some of the 
time 

A little of the 
time 

None of the 
time 

01  02  03  04  05  

SF1 

BP1 

BP2 

VT1 

MH1 

MH2 

MH3 

'ff2 

M H4 

VT3 

MH5 

vr4 

SF2 
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11. How TRUE or FALSE is each of the following statements for you? 
Definitely Mostly Dont Mostly Definitely 

true true know false false 

I seem to get sick a 01 02 03  04  05  
little easier than 
other people 

I am as healthy as 01  02 03  04  05  
anybody I know 

I expect my health 01  02 03  04  05  
to get worse 

My health is 01  02  03  04  05  
excellent 

GH2 

GH3 

GEM 

GH5 

W. 



APPENDIX D.2 

PERSONAL REACTIONS 

Listed below are a number of statements concerning personal reactions. 
Read each item and decide whether the statement is true (T) or false (F) as 
it pertains to you personally. 

Circle the letter between each number and the statement. 

T F It is sometimes hard for me to go on with work if I am not encouraged. 

T F I sometimes feel resentful when I don't get my way. 

T F On a few occasions, I have given up doing something because I 
thought too little of my ability. 

T F There have been times when I felt like rebelling against people in 
authority even though I knew they were right. 

1 F No matter who I'm talking to I am always a good listener. 

T F There have been occasions when I took advantage of someone. 

T F I'm always willing to admit it when I make mistakes. 

T F I sometimes try to get even rather than forgive and forget. 

T F I am always courteous, even to people who are disagreeable 

T F I have never been irked when people expressed ideas very different 
from my own. 

T F There have been times when I was quite jealous of the good fortune of 
others. 

T F I am sometimes irritated by people who ask favours of me. 

T F I have deliberately said something that hurt someone's feelings. 

IRM 
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APPENDIX E 

DASH 
n=174 ULDQ UEFS 

n177 n=64 

Mean Qu Item Statement Item Statement Qu Mean Item Statement Qu  Mean 

0.163 3 Turnakey 

0.167 
Write Assistance with washing- Pickup small items 

2 hygiene 12 0.074 with fingers 0.166 0 

0.188 Recreation activity with little Appetite Affected 
17 effort  8 0.126  

0205 20 Transport needs Stay at home most of time 
1 0.190  

0.210 , Knife use to cut food Eating: using utensils 
20 0.207  

0.226 4 
Prepare a meal Drop things -minor accidents 22 0.293  

80 

0.245 26 Pins and needles Writing 0.198 B 

0281 Wash, blow dry hair Valking / light recreation 
13 activity 9 0.305  

0.282 9 Make a bed Transport independence 16 0.305  

0.295 21 
Sexual activity Arm in shirt sleeve I dressing 6 0.328 Washing Dishes 0.259 H 

0.325 , Put on a pullover or sweater Vriting / using a keyboard 
18 0.328 

0.342 Sleeping in the last week Holding or moving dense 
29 bjects 21 0.339  

60 

0.367 10 Carry shopping bag or briefcase 

0368 - Push open a heavy door More Irritable or bad Driving car > 30 
5 empered 14 0.368 minutes 0.277 E 

0.404 Interfere with social /family Painful almost all the time 
22 activity  7 0.379  

0.404 Stiffness Preparing meals I family 
28 luties 10 0.385  

0.422 Object to shelf above your head Tend to rest more often Carry milk jug from 
6  4 0.420 fridge 0.286 G 

0.431 Open a tight or new jar Try get others to do things for 
I me 5 0.460  

40 

0.439 14 Wash your back 

0.455 Pain Difficulty buttons, keys coins 
24 aps 24 0.500  

0.473 27 
Weakness Sleep less well 

11 0.575 
Opening a door 

0.327 F 

0.479 8 
Garden or yard work Do things at/above shoulder 

19 0.592  

0.480 23 Interfere with work I daily activity Change positions frequently 2 0.644  

0483 
Change a light-bulb overhead Regular daily activity Sleeping 

12 york/social 13 0.678  0.334 A 

20 

0.496 7 Heavy household chores 

0.520 Pain on performing specific Opening, holding, pressing, 
25 activity pushing 25 0.678  

0.540 11 Carry a heavy object (>5kg) Arm /grip is weaker or stiffer 15 0.759  

0.588 Recreation activity with free arm Lifting I sustained carrying 
19 movement  23 0.764  

0.590 Feel less capable, useful or Avoid heavy jobs at home Opening Jars 
30 confident  3 0.793  0.445 C 

0.645 Recreation activity with force or Use other arm more often 
18 impact  17 0.845  

List of the Item statements in order of frequency of appearance and ranking on a 0-
100% rate of disability. 
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APPENDIX F 

Comparison of Common Statements in Different Body Regions 

The Spine - Spinal Disability Questionnaire Lumbar (SDQ Lx) 

- Spinal Disability Questionnaire Cervical (SDQ Cx) 

The Lower Limb - Lower Limb Disability Questionnaire (LLDQ) 

The Upper Limb - Upper Limb Disability Questionnaire (ULDQ) 

By the order in which the factors affecting HRQOL and general function are 

ranked in the SRMs 

Common Item Statement tank SDQ 
Cx 

SDQ 
Lx  

LLDQ ULDQ Ave 

Weaker or stiffer HRQOL 1 1 3 1 2 1.75 

Change positions frequently HRQOL 2 2 1 2 4 2.25 

Resting more often HRQOL 3 2 1 3 7 3.25 

Regular daily activity: work / social HRQOL 4 4 5 3 3 3.75 

Heavy jobs at home Function 5 4 7 6 1 45 

Sleep less well HRQOL 6 4 4 10 5 5.75 

Painful almost all the time HRQOL 7 8 5 7 9 7.25 

Mood - irritable! bad tempered HRQOL 8 7 8 9 10 8.5 

Walking / light recreation activity Function 9 11 8 5 12 9 

Assistance from others Function 10 10 12 8 6 9 

Familyduties!Meals /Chores Function 11 9 8 12 8 9.25 

Stay at home most of time HRQOL 12 12 11 10 13 11.5 

Transport independence HRQOL 13 12 12 12 11 11.75 

Appetite Affected HRQOL 14 14 14 15 14 14.25 

Hygiene/Washing Function 15 15 14 14 15 14.5 
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Appendix G.1 

Total List of Outcome Scales and Measures 

Total (n = 71) Questionnaires or Self Report Measures (SRMs) 

# in Shaded References indicates those selected to Stage 2 (n = 29) 

General Health or Whole Body n = 7 

Name Abbrev Type Reference 
Short Form 36* SF-36 Gen. Ware J, Sherbourne C. The MOS 36-item short- 
#3 Health form health survey. I. Conceptual framework and 

item selection. Medical Care, 1992, 30, 473-483. 
Ware, J. E., K. K. Snow, Kosinski, M. M. 
Gandek, B. (1993). SF-36 Health Survey: Manual 
and Interpretation Guide. Boston, Massachusetts, 
The Health Institute, New England Medical 
Centre. 

Sickness Impact SIP Gen. Bergner M, Bobbitt R, Carter W. The sickness 
Profile* Health impact profile: development and final revision of 
#26 a health status measure. Medical Care, 1981, 19, 

787-805. 
McGill Pain Magill Pain Melzack R. The McGill Pain Questionnaire: 
Questionnaire* major properties and scoring methods. Pain. 1975 

Sep; 1(3):277-99. 
Multi-scale Pain Strauss Pain Strauss, S. (1991). Multi-Scale Pain Measurement 
Measurement Chart Chart. Medical Pain Management Course, Surfers 

Paradise - Qld, Medical Pain Management. 
Patient Specific PSM Disability Stratford, P. C. Gill, et al. (1995). "Assessing 
Measure disability and change on individual patients: A 

#24 report of a patient specific measure." 
Physiotherapy Canada 47(4): 25 8-263. 

The Functional FIM Function Independence on Transfers (Bed, Toilet, Bath) 
Independence Locomotion (Walk/Wheel-Chair, stair) 
Measure Scored 1-7 and dated, eg as per the PSM. 

Visual Analogue VAS Pain! Score 1-10 on a numeric or linear scale. 
Scales Function 
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Disease (or Condition) Specific n = 10 

Brigham Symptom Brigham oi Disease Levine D, Simmons B, Koris M et al. A self- 
Severity and CTSQ Specific administered questionnaire for the assessment of 
Functional Status Carpal severity of symptoms and functional status in carpa 
Scales for Carpal Tunnel tunnel syndrome. JBJS, 1993, 75A, 1585-1592. 
Tunnel Syndrome - Wrist 
(CTS) 
#9 
Patient Rated PRFEQ Disease Overend T, Wuori-Feam J, Kramer J, 
Forearm Evaluation Specific MacDermid J. Reliability of a patient-rated 
Questionnaire for Epicondyl forearm evaluation questionnaire for patients with 
lateral epicondylitis itis lateral epicondylitis. Journal of Hand Therapy, 

- elbow 1999, 12, 31-37. 
Pain Free Function PFF Disease Stratford P, Levy D, Gauldie 5, Levy K, Miseferi 
Index for ECR Specific D. Extensor carpi radialis tendonitis: a validation 
tendonitis ECR of selected outcome measures. Physiotherapy 

Tendonitis Canada. 1987, 39(4): 250-255. 
Brachial Plexus BPQ Disease Choi PD, Novak CB, Mackinnon SE, Kline DG. 
Questionnaire Specific Quality of life and functional outcome following 

Brachial brachial plexus injury. Journal of Hand Surgery, 
Plexus 1997, 22A, 605-6 12. 

Radboud Skills Radboud Disease Oerlemans HM, Cup EHC, DeBoo T, Goris RJA, 
Questionnaire for Specific Oostendorp RAB. The Radboud skills 
RSD RSD / questionnaire: construction and reliability in 

CRPS I-I1 patients with reflex sympathetic dystrophy of one 
upper extremity. Disability and Rehabilitation. 
2000, 22(5), 233-245. 

Rheumatoid Hand RA FDS Disease Duruoz MT, Poiraudeau 5, Fermanian J, Menkes 
Functional Specific CJ, Amor B, Dougados M, Revel M. 
Disability Scale R. A. Development and validation of a rheumatoid 

hand functional disability scale that assesses 
functional handicap. The Journal of 
Rheumatology, 1996, 23, 1167-1172. 

Arthritis Impact AIMS2 Disease Meenan R, Mason J, Anderson J et al. The 
Measurement Scales Specific content and properties of a revised and expanded 
for rheumatic R. A. Arthritis Impact Measurement Scale health status 
diseases* questionnaire. Arthritis and Rheumatism, 1992, 
#13 35, 1-10. 

Arthritis Impact AIMS Disease Meenan, R.F., P.M. Gertman, and J.M. Mason, 
Measurement Scales Specific Measuring health status in Arthritis: the Arthritis 
for rheumatic R. A. Impact Measurement Scale. Arthritis and 
diseases* Rheumatism, 1980. 23: p. 146-152. 

Health Assessment HAQ Disease Fries J, Spitz P, Young D. The dimensions of 
Questionnaire for Specific health outcomes: the health assessment 
rheumatic diseases * R. A. questionnaire, disability and pain scales. 
#6 Rheumatology, 1982, 9, 789-793. 
Prosthetic Upper PUFI Condition Wright, F. V., S. Hubbard, et al. (2001). "The 
Extremity Specific Prosthetic Upper Extremity Functional Index: 
Functional Index Development and Reliability testing of a new 

Functional Status Questionnaire for Children who 
use upper Extremity Prostheses." J Hand Ther 14: 
91-104. 
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Region Specific -Upper Limb n = 11 

Toronto Extremity TESS Region Davis et al. Development of a measure of 
Salvage Score Specific physical function for patients with bone and soft 
#7 Upper tissue sarcoma. Quality of Life Research, 1996, 5, 

Limb 508-516. 
Musculoskeletal MFA Region Martin D, Engelberg R, Agel J, Snapp D, 
Function Assess-ment Specific Swiontkowski M. Development of a musculo- 
for musculo-skeletal Upper skeletal extremity health instrument: the 
disease * Limb musculoskeletal function assessment instrument. 
#12 J. ofOrthopaedic Research, 1996, 14, 173-181. 
Disabilities of Arm, DASH Region Hudak P, Amadio P, Bombardier C. 
Shoulder and Hand Specific Development of an upper extremity outcome 

#16 Upper measure: the DASH (disabilities of the arm, 
Limb shoulder and hand). American Journal of 

Industrial Medicine, 1996, 29(6), 602-608. 
Neck and Upper Limb NULIa Region Stock S, Streiner D, Reardon R et al. The impact 
Index (a) Specific of neck and upper limb musculoskeletal disorders 

#21 Upper on the lives of affected workers: development of 
Limb a new functional status index. Quality of Life 

Research, 1995, 4(5), 491. 

Neck and Upper Limb NULIb Region Stock, S. (2000). The Neck and Upper Limb 
Index (b) Specific Index Questionnaire -NULl, McGill University, 

#22 Upper Montreal, Quebec, Canada. 
Limb 

St. Michael's Upper M-ASES Region St. Michael's Hospital: St. Michael's Upper 
Extremity Recon- Specific Extremity Reconstructive Service Patient Self 
structive Service Patieni Upper Evaluation For; Toronto Ontario. 
Self Evaluation Form Limb 
# 10 

Upper Limb Disability ULDQ Region Gabel, C. P. (2000).Upper Limb Disability 
Questionnaire Specific Questionnaire; A regional outcome measure for 

CURRENT STUDY Upper the upper limb - (Work in progress validation 
Limb Phase to be completed) Masters By Research; 

#1 Northern Territory University, Australia 

Outcomes Data AAOS- Region AAOS, CMSS, et al. (1997). Disability of the 
Collection Package DASH Specific Arm Shoulder and Hand Module, AAOS, 
Disabilities of the Upper American Academy of Orthopaedic Surgeons 
Arm, Shoulder and Limb MSS, Council of Musculoskeletal Speciality 
Hand Module societies IWH, Institute for Work and Health. 
#15 

This is the DASH part A Qu. 1-21 only 
Upper Body UBMA Region Kramer, J. F., P. Potter, et al. (2001). "An Upper 
Musculoskeletal Specific Body Musculoskeletal Assessment Instrument for 
Assessment Upper Patients with Work-related Musculoskeletal 

Limb Disorders." Journal of Hand Therapy 14: 115-121. 

Upper Extremity UEFS Region Pransky, G., M. Feuerstein, et al. (1997). 
Functional Scale Specific 'Measuring functional outcomes in work-related 
#25 Upper ipper extremity disorders." J Occup Environ Med 

Limb 39: 1195-1202. 

Upper Extremity UEFI Region Stratford, P. W., Binkley, J. M., and Stratford, D. 
Functional Index Specific (2001). "Development and Initial Validation of 
#29 Upper the Upper Extremity Functional Index." 

Limb Physiotherapy Canada;52:259-267,28 1. 
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Region Specific -Lower Limb n = 2 

The Lower LEFS Region Binkley, E.A. (1999). "The Lower Extremity 
Extremity Specific Functional Scale: Scale development, 
Functional Scale Lower Limb measurement properties, and clinical 
#20 application." Physical Therapy 79: 371-383. 

Lower Limb LLDQ Region Personal Communication Arafura 
Disability Specific Physiotherapy 
Questionnaire Lower Limb 

Region Specific -Spine n = 6 

Roland Morris RMDQ egion Roland, M. and R. Morris (1983). "A study of the 
Disability pecific natural history of back pain. Part 1: Development 
Questionnaire #18 umbar Spine of a reliable and sensitive measure of disability in 

low back pain." 8: 141-144. 
Vernon Moir VMDQ .egion The Vernon Moir Disability Questionnaire for 
Disability pecific Neck dysfunction, from 'The Chronic Pain 
Questionnaire ervical Spine Group; Sydney, Mosley, L. 1998. 
#4 
Northwick Park NPNPQ Region Leak, A. M., J. Cooper, et al. (1994). "The 
Neck Pain Specific Northwick Park Neck Pain Questionnaire, 
Questionnaire Cervical Spine Devised to Measure Neck Pain and Disability." 

British Journal of Rheumatology 33: 469-474. 
Modified Oswestry Mod- .egion Baker, D. J., P. B. Pynsent, et al. (1989). The 
Disability OWD pecific Oswestry Disability Index Revisited. Back Pain: 
Questionnaire umbar Spine New Approaches to rehabilitation and education. 
#2 M. Roland and J. R. Jenner. Manchester, 

Manchester University Press: 174-186. 
Oswestry Disability OWD Region Fairbank, J. C. T., J. Couper, et al. (1980). "The 
Questionnaire Specific Oswestry Low Back Pain Disability 

Lumbar Spine Questionnaire." Physiotherapy 66(8): 27 1-273. 
Spinal Disability SDQ Region Personal Communication - Arafura 
Questionnaire Specific Physiotherapy 

Spine 

Joint Specific - Shoulder n = 12 

Shoulder Disability SDI Joint 
Index (Croft) Specific 

#17 Shoulder 

Shoulder Pain and SPADI Joint 
Disability Index Specific 
#19 Shoulder 

Simple Shoulder SST Joint 
Test Specific 
#8 Shoulder 

Croft P, Pope D, Zonca M, O'Neill T, Silman A. 
Measurement of shoulder related disability: 
results of a validation study. Ann Rheum Dis, 
1994, 53, 525-528. 
Roach K, Budiman-Mak E, Songsiridej N, 
Lertrantanakul Y. Development of a shoulder 
pain and disability index. Arthritis Care and 
Research, 1991,4, 143-149. Williams, J. W., D. 
R. Hollerman, et al. (1995). "Measuring shoulder 
function with the Shoulder Pain and Disability 
Index." Journal of Rheumatology 22: 727-732. 
{Modified the SRM from VAS to Numeric scale} 
Lippitt 5, Harryman D, Matsen F. A practical tool 
for evaluation of function: the simple shoulder 
test. In Matsen FA III, Fu FH, Hawkins RJ (eds). 
The Shoulder: A Balance of Mobility and 
Stability. Rosemont,OL: American Academy of 
Orthopaedic Surgery, 1993, pp501-5  IS. 
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Shoulder Severity SSI Joint Patte D. Directions for use of the index severity 
Index Specific for painful and/or chronically disabled shoulders. 

Shoulder Abstracts of the First Open Congress of the 
European Society of Surgery of the Shoulder and 
Elbow (SECEC), Paris, 1987, pp36-41. 

Subjective Shoulder SSRS Joint Kohn D, Geyer M, Wulker N. The subjective 
Rating Scale Specific shoulder rating scale (SSRS) - an examiner- 
#11 Shoulder independent scoring system. International 

Congress of Shoulder Surgery, Paris, France, 
1992. 

American Shoulder ASES Joint Richards R, An K, Bigliani L, Friedman R, 
and Elbow Surgeons Specific Gartsman J, Gristina A, lannotti J, Mow V, Sidles 
Standardized Shoulder J. American shoulder and elbow surgeons. A 
Shoulder standardised method for the assessment of 
Assessment shoulder function. Journal of Shoulder and Elbow 
#14 Surgery, 1994, 3, 347-352. 

Constant-Murley CMSS Joint Constant C, Murley A. A clinical method of 
Shoulder Score Specific functional assessment of the shoulder. Clinical 

Shoulder Orthopaedics and Related Research, 1987, 214, 
161-164. 

Uni California at UCLA Joint University of California at Los Angles Shoulder 
Los Angles Shoulder SRS Specific Rating Scale 
Rating Scale Shoulder 
#23 
Symptoms and SFS Joint LInsalata, J. C., M. G. Warren, et al. (1997). "A 
Function of the Specific self administered questionnaire for assessment of 
Shoulder Shoulder symptoms and function of the shoulder." J Bone 

Joint Surg 79A: 738-748. 
Penn Shoulder Penn Joint Leggin, B. G., M. A. Schaffer, et al. (1997). 
Score Specific Reliability, valijty and responsiveness of a 

Shoulder shoulder outcome scoring system. The Research 
Section of the Combined Sections Meeting of the 
American Physical Therapy Association, 
February, Dallas, Texas. 

Shoulder Disability SDQ Joint van der Windt, D. A., G. J. van der Heijden, et al. 
Questionnaire (van der Specific (1998). "The responsiveness of the Shoulder 

Windt) Shoulder Disability Questionnaire." Ann Rheum Dis 57(2): 
82-87. 

Western Ontario WOSI Joint Kirkely, A., S. Griffith, et al. (1998). "The 
Shoulder Instability Specific Development and evaluation of a disease-specific 
Index Shoulder quality of life measurement tool for shoulder 

instability: The Western Ontario Shoulder 
Instability Index (WOSI)." American Journal of 
Sports Medicine 26: 764-772. 

Joint Specific - Wrist and Hand n =2 

Patient Rated Wrist PRWE Joint MacDermid J, Turgeon T, Richards R, Beadle M, 
Evaluation Specific Roth J. Patient rating of wrist pain and disability: 

Wrisft a reliable and valid measurement tool. Journal of 
Orthopaedic Trauma, 1998, 12, 577-586. 

The Michigan Hand MHQ Hand Chung, K. C., J. B. Hamill, et al. (1998). 
Outcomes Region "Reliability and Validity testing of The Michigan 
Questionnaire specific Hand Outcomes Questionnaire." j  HandLug 

23A: 575-587. 
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Joint Specific - Elbow n = 2 

American Shoulder ASES-e Joint ASES, A. S. a. E. S. C. (?). "American Shoulder 
and Elbow Surgeons Specific and Elbow Surgeons - Elbow Form.". 
- Elbow Form Wrist 

Patient-rated Elbow PREE Joint MacDermid, J. C. (2001). "Outcome Evaluation 
Evaluation Specific in Patients with Elbow Pathology: Issues in 

Wrist Instrument Development and Evaluation." J Hand 
Ther 14: 105-114. 

Joint Snecific - Knee - ACL n =4 

ACL Functional ACL - Joint Lysholm, J. and J. Gilquist (1982). "Evaluation of 
Scoring Scale FSS Specific knee ligament surgery results with special 

ACL emphasis on use of a scoring scale." American 
Knee Journal of Sports Medicine 10(3): 150-154. 

Cincinnatti Knee CKRS Joint Noyes, F., S. Barber, et al. (1989). "A rationale 
Rating Scale Specific for assessing sports activity levels and limitation 

ACL in knee disorders." Clinical Orthopaedics and 
Knee Related Research 246: 23 8-249. 

International Knee IKDC Joint Hefti, F., W. Muller, et al. (1993). "Evaluation of 
Documentation Specific knee ligament injuries with the IKDC 
Committee ACL (International Knee Documentation Committee) 

Knee form." Knee Surgery, Sports Traumatology, 
Arthroscopy 1: 226-234. 

Western Ontario WOMAC Joint l-lawker, G., C. Melfi, et al. (1995). "Comparison 
Measure of the Specific of a generic (SF-36) and a disease-specific 
Anterior Cruciate ACL (WOMAC) instrument in the measurement of 

Knee outcomes after knee replacement surgery." 
Journal of Rheumatology 22: 1193-1196. 

Joint Specific -Knee -PFJ n = 5 

Kujala PFPS Kujala Joint Kujala, Y. and L. K. Jaakola, S. (1993). "Scoring 
Questionnaire Specific of patellofemoral disorders." Arthroscopy 9: 159- 

PFJ 163. 
Syndrome 

Flandry PFPS Flandry Joint Fairbank, J. C. T., J. Couper, et al. (1980). "The 
Questionnaire Specific Oswestry Low Back Pain Disability 

PFJ Questionnaire." Physiotherapy 66(8): 271-273. 
Syndrome 

Eng & Pierrynowski Eng & Joint Eng, J. and M. R. Pierrynowski (1993). 
PFPS Questionnaire Pierrynowski Specific "Evaluation of soft show orthotics in 

PFJ patellofemoral pain syndrome." Physical Therapy 
Syndrome 73: 62-68. 

Functional Index FIQ Joint Stratford, P. (1982). The validation of outcome 
Questionnaire Specific measures in patients fulfilling the clinical 

PFJ diagnostic criteria of chondromalacia patella. 
Syndrome Annual Congress of the Canadian Physiotherapy 

Association, June, Halifax, Novia Scotia. 

Functional Index FIQ Joint Chesworth, B., E. Cullum, et al. (1989). 
Questionnaire Specific "Validation of outcome measures in patients with 

PFJ patellofemoral syndrome." Journal of 
Syndrome Orthopaedics and Sports Physical Therapy 11: 

302-308. 
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Joint Specific -Hip n = 1 

Wrightington Chanley Joint Chanley, Prof. J. (1980): Wrightington Hospital 
Hospital Charnley Specific 'Green Card' System for assessment of pain and 
'Green Card' Hip gait for patients undergoing Total Hip 
System Replacement Surgery. 

Others n = 9 

New Zealand Low NZ LB Region WWW.NZ.org  
Back Pain Screening SQ Specific 
Questionnaire Screening 
#5 

Generic Screening GST Global Personal Communication Arafura 
Test Patient Physiotherapy 

Risk 
Screening 

Checklist for Risk of 1W Global Kenny, D. (2001). Building on the Rock: 
injured worker non \JRTW) patient Foundations of Effective Rehabilitation Practice. 
return to work Risk Second Annual Conference of Vocational 

#27 Screening Rehabilitation Providers, Hobart Tasmania; 
Keynote presentation. 

Checklist for ECL Global Kenny, D. (2001). Building on the Rod 
Employers' OH&S Employer Foundations of Effective Rehabilitation Practic 
commitment level to &IM Risk Second Annual Conference of Vocatiom 
OH&S and Injury Screening Rehabilitation Providers, Hobart Tasmani 
Management Keynote presentation. 
#28 
Injured Worker IWS Region Hennigar, C., D. Saunders, et al. (2001). "The 
Survey (Hand) Specific Injured Workers Survey: Development and 

Screening clinical use of a psychosocial screening tool for 
patients with hand injuries." J Hand Ther 14: 
122-127. 

Balance Scale Objective Balance Berg, K., S. Wood-Dauphine, et at. (1992). 
Scale "Measuring balance in the elderly: validation of 

an instrument." Canadian Journal of Public 
Health July/August supplement 2(5): 7-11. 

Timed Up & Go Objective Functional Podsiadlo, D. and S. Richardson (1991). "The 
Scale Mobility timed "Up & Go": A test of Basic Functional 
Up & Go Mobility for Frail Elderly Persons." JAGS 39: 

142-148. 
General Screening GST-L Global Gabel, C. P. (2001). "General Screening Tool - 
Tool - Likert Scale patient Likert Scale; A Global Screening Tool for risk 

Risk determination" (Work in progress validation 
Screening Phase to be completed) Masters By Research; 

Northern Territory University 
General Screening GST-D Global Gabel, C. P. (2001). "General Screening Tool - 
Tool - Dichotomous patient Dichotomous Scale; A Global Screening Tool for 
Scale Risk risk determination" - (Work in progress 

Screening validation Phase to be completed) Masters By 
Research; Northern Territory University 

* Instruments not specifically designed for upper limb 

X Instruments may have elements in more than one category 
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Appendix G.2 Self Report Measure Item Statements List 

i=159 SRNI n29 Reduction Stage 2 (ii) 
- With item altocation to one of the 4 categories the fotlowing abbreviations are used 
HQ IIRQOL 
CS Condition Specific 
RS Region Specific 
JS Joint Specific 

A sub-notation is relevant to ctass:fy the qnestion into a categoty of upper lib specificity: 
Reduction nllDavis, 1999 #1] original 6 categories to 4 
l=UL Upper Limb: ajoint in the upper limb (shoulder, elbow and wrist / hand) 
2=ULans Upper Limb Anatomic Not Specific: relevant to the Upper Limb but Anatomic Regina Not Specific 
3=AL All Limbs: Not Specific to the Upper extremity ie relevant to All extremities or whote body 
4=uUL Not Upper Limb: Not relevant to the Upper extremity at All 

n=199 
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IIQ=HRQOL 
CSCondition Specific 
RSRegion Specific 
JSJoint Specific 

l=UL Upper Limb: a joint in the upper limb (shoulder, elbow and wrist / hand) 
2=ULans Upper Limb Anatomic Not Specific: relevant to UL but Anatomic Region Not Specific 
3=AL All Limbs: Not Specific to the Upper extremity ie relevant to All extremities or whole body 
4=nUL Not Upper Limb. Not relevant to the Upper extremity at All 



Appendix G.3 Item List Reduction and Allocation to Function of Symptom Stage 2(iii) 
Excluding SRMs 27 and 28 

Item reduction based on: 

relevance to the upper limb or 

repetition! similarity in the item content as it pertains to; 

o the questionnaire aims 

o content of the item subject matter. 

n=74 Item Questions in 
n=27 SRM questionnaires Present in SRM's -NULI:a=final; b=draft 

2 3 4 5 6 7 8 9 10 It 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 29 

Category Sub-note Item ULDQ M-OWD SF-36 VMDQ NZScrn HAQ TESS SST Brtghm 71-ASES SSRS MFA AIMS2 ASES AAOS DASH c:rort RMDQ SPADI LEFS NULIa NULlb UCLA PSM UEFS SIP UEFI 

s us 3 I move ny (48) with some difficulty  - 
- - 

t aa X 

RS 3 do not bath(ing) - myself completety or difficult I? 3j x 2 3 I x B4 X 

RS 3 I get dressed with help from someone else 3j 3 19 X 

RS 3 get dressed more slowly than usual 3j 4 9 B5 X J 

RS JS 2 I fasten clothing (buttons laces, ties, zips bra( 

with difficulty 
24 5 9 B5 X K 

RS 3 Putting on ajersey, coat, shirt, blouse or jacket, 
puttover, sweater 

X 51 15 6 8 B5 X 

HQ 3 I change position frequently in bed at night 2 X 7 2 X 

HQ 3 I sleep less well II ' 24 x X 29 19 18 19 A X P 

CS, RS 3.Pain with treatment .examinations 20 E 

HQ 3 Cannot lie ton fly sidc( at night, sleep on 
affected side 

X 8&9 2 A X 

HQ 3 stay at home most of the time 1 to I X 

UQ 3 I rest more often during the day 4 20 X 

HQ 3 Can go shopping 23 B5 

llQ RS 3 daily house or home jobs / light activities 
recreation—I 

9 3b, 8 10 17 x 53 17,23 11 8 4 132.4 II X A B N Q I 

IlQ RS JS 3 Less usual sports more active pastimes — some 
shoulder force-2 

3b 10 17 5 18 I 7 II X B 

I-IQ RS JS 3 usual sports more active pastimes —free 
shoulder movement-3 

3a - 17 55 19 - - - - X B 

HQ CS 3 I trs to get other people to do things for me 5 16 8 X 

HQ . makes me more irritable and had tempered 
than usual 

I I 21 I X 

CS JS RS 23 1 have more minor accidents /drop things 2 IS X 

RS JS 7ssritingortvping. 18 K K x 38 2 22 5 B X 

RS JS . grasping or pick up small object, pen I pencil, 24 
key  

K K K X 3 D X 

RS 2 Brush your teeth X 

RS 2 Shave, put on makeup K 

ItQ KS 3 heavy jobs around the house: avoid or difficult 3 27 x 43 7 I? 2 I 9 AS H X 

HQ RS 3 Garden or yard work I use tools 3 3b 44 8 X U 

llQ 3 Mv appetite is not very good 8 21 15 X 

-IIQ RS not doing any of the jobs that I usually do 
around the house 

22 K 

f_1 

Al 

I  

X 

I  

A N Q I 

HQ I  JLookin-, after your family 4 16 X 



RS JS 2 Opening jars (light / new) cans, containers 24 a 3 1 5 C X R 

RS JS 2 turning keys taps door knobs 24 x 39 3 5 F X 
IIQ - painful almost all the time 7 1 1 13 A1.2 X 
HQ 3 Pain increase means stop my activity 18 

HQ 3 difficult to turn! roll over in bed 14 20 X 
IIQ 3 I stay in bed most of the time 24 X 
RS 2 Reaching for something on a high (shelf) I X 42 6 3 & I I 138 X 

RS 2 Touching the back of your neck, hand behind 
head with elbow wide 

X 4 B5 X 

RS 2 Pushing, pulling with the involved (arm), eg 
doors, levers triggers 

25 X 41 5 5 a F X M F 

RS 2 Lift / carry>4.5 Kg (or 10 pounds) / or above 
your shoulder / head 

3 3b 3 x 11 B8,9 D 

RS 2 Removing something from your back pocket or 
Iland behind back 

X 13 3 B5 X 

IIQ 3 usual work, housework, or school activities are 
difficult 

13 3b, 4 7 20.22 x 23 I B3 X A N Q I 

RS 2 Difficulty Lifting! carry an object, like a bag 
of groceries from the floor 

23 3 3b 3 10 7 X T C 

HQ.RS 3 Eating 20 X 

RS 3 Preparing or serving a meal / food / cooking I C a 40 4 X G 

RS 2 using knives for cutting 2C 52 16 X 
RS 3 Grooming / self care / personal hygiene 12 2 3j 2 13,14 I F 

RS 2 Arm use at work reaching repeatedly and 
with force 

4b,c.d 

lfQ 3 Work satisfaction  16 

IIQ 3 Anxious, nervous, tense 9b I 

IIQ 3 Sad, depressed, moody, down in the dumps 9c 1 3 13 a 

IIQ  Less pleasure in life, Downhearted and blue 9f 15 

HQ Afraid for future earning capacity 15 1 X 

IIQ Confidence, capability, usefulness: emotional. 
svchological cause 

Sb 30 a 

RS \lakeaBed 45 X 
RS Change a Light-bulb, work overhead I) a 48 6, 12 X 
RS HQ Sexual activities 8 5 21 X 
RS IIQ Transport needs/travel! drive 16 10 8 56 20 B5 X It 
IIQ : How often interferes - Social Contacts! 

activities - family, friends 
13 ( 22 

llQ 3 Symptoms severity, Intensity in region or 
bodily pain - recently 

I 7 I 8 a 24 

IIQ 3 Perceived risk of pain becoming persistent I 

CS RS JS 3 Tingling - Pins and needles a 26 
RS CS 3 Symptoms with - Specific activity x 3a, 3h 25 a 
RS 2 Veakness (grip or arm), fist IS a X 27 5 F 
RS CS 3 Stiffness IS 28 
RS 2 Use other arm / Cannot use affect arm 17 B I 

RS 2 holding moving dense objects 21 5 G 
RS Triggers, Levers, hold or press 25 X 

JS RS 2 Sewing, needlework, crafts., tying bows, knots, 
laces, cutting toenail 

24 X x 5 0 

.JS RS 2 Throwing, elhow bent or straight x 18, 19 S 
ltQ 3 General Health, well-being 

IIQ RS - Pain interferes with work, house or home 
duties 

13. I 8 4.22 23 A4 Ft A N Q I 

IIQ 3 Am in as good health as anyone else I lb 

IIQ 3 Expect my health to worsen He 

HQ - Work is monotonous, boring or heavy 

RS HQ ' L)ifficulty with Upper limb due to vihration 
(iStesteretal 1999)  

IJUXI "01,SF-36 I  VMDQ I  NZScrn llAQ 
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Appendix G.4 SRM Item Categorization To Function and Symptoms: Stage 2 (iii) 

Total Question item n74 

FUNCTIONAL STATUS 

PHYSICAL 

Activities of Daily Living (ADL ) eg house chores, actions, movements 

n27 SRM 

27 25 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 26 

Category Sub-note Item UEFI UEFS DU2Q M-OWD SF-36 VMDQ NZSorn HAQ TESS SST Brighm M-ASES SSRS MFA AIMS2 ASES AAOS DASH Croft RMDO SPADI LEFS NULIe NULlS UCLA PSM SIP 

RS 3 do not bath(ing) - myself completely or difficult 12 3j x 2 3 1 x n/a X 

RS 3 I get dressed with help from someone else J 7 3j 3 19 1 34 X 

RS 3 get dressed more slowly than usual J 3j 4 9 X 

RS JS 2 I fasten clothing (buttons laces, ties, zips bra) with 
difficulty 

K 24 5 9 B5 X 

RS 3 Putting on a jersey, coat, shirt, blouse or jacket, pullover, 
sweater 

7 x 51 15 6 8 B5 X 

HQ CS 3 I try to get other people to do things for me 5 16 8 35 X 

CS JS RS 23 I have more minor accidents I drop things 22 18 X 

RS JS 2 writing or typing, B 18 x x x 38 2 22 5 X 

RS JS 2 grasping or pick up small object, pen I pencil, key 0 24 x x x X 3 X 

HQ RS 3 heavy jobs around the house: avoid or difficult 3 22 x 43 7 12 21 9 E X 

HQ RS 3 Garden or yard work / use tools L 3 3b 44 8 X 

RS JS 2 Opening jars (tight / new) , cans, containers R 24 x 37 1 5 X 

RS JS 2 turning keys taps door knobs 24 x 39 3 5 X 

RS 2 Reaching for something on a high (shelf) 19 x 42 16 5 65 X 

RS 2 Touching the back of your neck, hand behind head with 
elbow wide 

x 20 32,4 X 

RS 2 Pushing, pulling with the involved (arm), eg doors, levers 
triggers 

M F 25 x 41 5 13 X 

RS 2 Lift / carry 9 4.5 Kg (or 10 pounds) / or above your 
shoulder 

D 3 31b 3 X 11 1 X 

RS 2 Removing something from your back pocket or Hand 
behind back 

x 3 & 11 X 

HQ 3 usual work, housework, or school activities are difficult A N Q I 13 3b, 4 7 20, 22 x 23 4 X 

RS 2 Difficulty Lifting I carry an object, like a bag of groceries 
from the floor 

T C 23 3 3b 3 10 5 X X 

RS 2 using knives for cutting 20 52 16 X 

RS 2 Arm use at work reaching repeatedly and with force 4b,c.d 7 7 X 

RS 3 Make a Bed 48 9 9 X 

RS 2 Change a Light-bulb, work overhead 19 7 x 48 6, 12 A6 X 

RS 2 Use other arm 17 X 

RS 2 Holding moving dense objects 21 

RS 2 Triggers, Levers, hold or press 25 Al 

HQ 3 Can go shopping 23 

RS HQ 2 Difficulty with Upper limb due to vibration (Mester et at 
1999) 

Recreation 

n=4 
HQ RS 3 daily house or home jobs/light activities recreation-I A B N 0 I H 9 3b, 8 10 17 x 53 17, 23 11 8 4 32,4 X 

HQ RS JS 3 Less usual sports more active pastimes - some 
shoulder force-2 

B 3b 10 17 54 18 14 2 11 X 

HQ RS JS 3 usual sports more active pastimes -free shoulder 
movement-3 

B 3a 17 55 19 X 

JS RS 1 2 Throwing, elbow bent or straight S x 18, 19 



Self Care eg. Dressing, eating meal preparation 
n6 -- - 
I Shave, pution i. -- -- - ------ - - 
_____ I8 _________ 'S 
I -- 
Transport and personal displacement 
n= I IRS HQ 1 3 Ii°rt needs /travel / drive H 1 1  16 1 10 1 8 I I I I I I I I 56 1 20 I I I I I I x 

Sleep 
n=4 
I[• I change position frequently in bed at night - -- - - i: ___•_••• 
III, -- --- -- - - ___. 
Social! Physical Contact 
Family and their care 
n1 

IHQ 3 Looking after your family I I 1 10  I I I I I I I I I I I I I I I I I I T-4 T 16 I x 

Work or occupation 
n2 
HQ RS 1 3 Pain interfere with work, house or home duties A N Q I 13, 1 8 7 4, 22 23 
HQ 1 3 lWork is monotonous, boring or heavy 7 x 

Friends and family contact, outings 
n=4 
HQ 3 stay at home most of the time 1 10 1 X 
HQ RS 3 not doing any of the jobs that I usually do around the A N Q I 22 5 4 X 

house 

RS HQ 3 Sexual activities 8 57 21 X 
HQ 3 How often interferes - Social Contacts / activities - 13 9 6 22 

family, friends 

FscJioJo2icaJ 
Self Image 
n1 

HQ 1 3 Confidence, capability, usefulness: emotional, 51 1 1 1 1 1 1 1 30 
psychological cause 

Mood state and Depression 

n10 

l:[. ~~=,makes me more irritable and bad tempered than usual U  U. U u ••u 
I:[s Work satisfaction -- -- - - __-- i:c  

. 

AfraidIfor S.I(.wul,lr.r!J- - - - - - - - - - - - - - - 
I1! Perceived risk of pain becoming persistent -- -- - - 

General  - - 
i:c Am in as good health as anyone else  



Appetite 

SYMPTOMS 
Pain 
n=4 

treatment eT,lhHHH].t. 

-- - 
~F

ain increase means stop my activity - - : - - - - - - - - - - - - 
Ii -- - 
i:. 

recentl 

Intensity in  ••••••• 
Weakness / Stiffness 

- - - - 

Movement limitation or rest requirement 
n=4 

I. r.t'o,.aLW1IhIe.Incr.. RT1k 

- I7.i(K.1,N.IIi.I. the L5' 
II* - 

-- -- - 
Sensation alteration - numbness I tingling! phantom / other sensation 
n= I 
CS RS JS 1 3 ITingling - Pins and needles I I I I I I I I I I 1x 26 

Category Sub-note I Item tJEFl I  UEFS I  ULDO MOWD I  SF-36 I  VMDQ I  NZSorn I  HAD I  TESS I  SST Br,ghro I  M-ASES I  SSRS MEA AIMS2 ASES I  AAOS I  DASH I  Croft I  RMDQ I  SPADI I  LEFS I  NULia I  NULIb UCLA PSM SIP 

Item reduction based on: 
• relevance to the upper limb or 
• repetition! similarity in the item content as it pertains to; 

the questionnaire aims 
content of the item subject matter. 

n=74 Item Questions in 
n26 SRM question Present in SRM's -NULI:afina1; bdraft 

• With item allocation to one of the 5 categories the following abbreviations are used 
HQ HRQOL 
CS Condition Specific 
RS Region Specific 
JS Joint Specific 

A sub-notation is relevant to classify the question into a category of upper limb specificity: 
Reduction of Davis et al (1999) original 6 categories to 4 
1=UL Upper Limb: a joint in the upper limb (shoulder, elbow and wrist! hand) 
2=ULans Upper Limb Anatomic Not Specific: relevant To the Upper Limb but Anatomic Region Not Specific 
3=AL All Limbs: Not Specific To the Upper extremity ie relevant To All extremities or whole body 
4nUL Not Upper Limb: not relevant to the upper extremity at all 
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