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Preface

Quality of life (QoL) outcomes or person/patient reported outcome measures (PROMs)
are now frequently being used in randomized controlled trials (RCTs) and observational
studies. This book aims to be a practical guide to the design, analysis and interpreta-
tion of studies that use such outcomes. Since there are numerous QoL instruments now
available, it emphasizes that, for busy and time-constrained researchers, it is easier to
use an ‘off-the-shelf’ QoL instrument than to design your own. This book gives practical
guidance on how to choose between the various instruments.

QoL outcomes tend to generate data with discrete, bounded and skewed distributions.
Hence, many investigators are concerned about the appropriateness of using standard
statistical methods to analyse QoL data and want guidance on what methods to use. This
book provides such practical guidance, based on the author’s extensive experience. Other
texts, on the analysis of QoL outcomes, concentrate mainly on clinical trials and ignore
other frequently used study designs such as cross-sectional surveys and non-randomized
health-care evaluations. Again this book rectifies this and provides practical guidance on
the analysis of QoL outcomes from such observational designs. It presents simple con-
ventional methods to tackle these problems (such as linear regression), before addressing
more advanced approaches, including ordinal regression and computer-intensive methods
(such as the bootstrap).

The book is illustrated throughout with real-life case studies and worked examples
from RCTs and other observational studies, taken from the author’s own experience of
designing and analysing studies with QoL outcomes. Each analysis technique is carefully
explained and the mathematics, as far as possible, is kept to a minimum. Hopefully, it is
written in a style suitable for statisticians and clinicians alike!

The practical guidance provided by this book will be of use to professionals work-
ing in and/or managing clinical trials, in academic, government and industrial settings,
particularly medical statisticians, clinicians and trial co-ordinators. Its practical approach
will appeal to applied statisticians and biomedical researchers, in particular those in the
biopharmaceutical industry, medical and public health organizations. Graduate students of
medical statistics will also find much of benefit, as will graduate students of the medical
and health sciences who have to analyse QoL data for their dissertations and projects.

Most of the book is written at an intermediate level for readers who are going to collect
and analyse their own QoL data. It is expected that readers will be familiar with basic
statistical concepts such as hypothesis testing (P -values), confidence intervals, simple
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statistical tests (e.g. the t-test and chi-square test) and simple linear regression. The more
advanced topics, in the later chapters, such as marginal generalized linear models for
longitudinal data, will require a more thorough statistical knowledge, but are explained
in as simple a way as possible with examples.

Stephen J. Walters
Sheffield, UK
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Introduction

Summary

Quality of life (QoL) is a complex concept with multiple dimensions. This book will
assume a wide definition for this concept. It will describe the design, assessment, anal-
ysis and interpretation of single- and multi-item, subjective measurement scales. These
measurement scales all have the common feature of using a standardized approach to
assessing a person’s perception of their own health by using numerical scoring systems,
and may include one or several dimensions of QoL. This chapter will provide a brief
history of QoL assessment; describe the different types of QoL assessment tools available
and give reasons why it is important to measure QoL.

1.1 What is quality of life?

Quality of life (QoL) is a complex concept with multiple aspects. These aspects (usually
referred to as domains or dimensions) can include: cognitive functioning; emotional func-
tioning; psychological well-being; general health; physical functioning; physical symp-
toms and toxicity; role functioning; sexual functioning; social well-being and functioning;
and spiritual/existential issues (see Figure 1.1). This book will assume a wide definition
for this concept. It will describe the design, assessment, analysis and interpretation of
single- and multi-item, subjective measurement scales. This broad definition will include
scales or instruments that ask general questions, such as ‘In general, how would you rate
your health now?’, and more specific questions on particular symptoms and side effects,
such as ‘During the past week have you felt nauseated?’. These measurement scales all
have the common feature of using a standardized approach to assessing a person’s per-
ception of their own health by using numerical scoring systems, and may include one or
several dimensions of QoL.

Quality of Life Outcomes in Clinical Trials and Health-Care Evaluation Stephen J. Walters
 2009 John Wiley & Sons, Ltd
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Figure 1.1 Examples of QoL domains.

1.2 Terminology

Researchers have used a variety of names to describe QoL measurement scales. Some
prefer to use the term health-related quality of life (HRQoL or HRQL), to stress that
we are only concerned with health aspects. Others have used the terms health status
and self-reported health . The United States Food and Drug Administration (FDA) has
adopted the term patient-reported outcome (PRO) in its guidance to the pharmaceutical
industry for supporting labelling claims for medical product development (FDA, 2006).
However, not all people who complete such outcomes are ill and patients, and hence
PRO could legitimately stand for person-reported outcome. Mostly, we shall assume that
the QoL instrument or outcome is self-reported, by the person whose experience we are
interested in, but it could be completed by another person or proxy. The term health
outcome assessment has been put forward as an alternative which avoids specifying the
respondent. This book will follow convention and use the now well-established term
quality of life.

1.3 History

The World Health Organisation (WHO, 1948) declared health to be ‘A state of complete
physical and mental social well-being, and not merely the absence of disease and infir-
mity’. This definition was one of the first to emphasize other facets of health, such as
physical, mental and social, in connection with disease and infirmity.

The Karnofsky Performance Scale (Karnofsky and Burchenal, 1949) was one of the
first instruments to undertake a wider assessment of patients’ functional impairment
apart from clinical and physiological examination. It involves health-care staff assess-
ing patients, using a simple single-item 11-point scale ranging from 0 for ‘dead’ to 100
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Table 1.1 The Karnofsky Performance Scale.

Description Score

Normal; no complaints; no evidence of disease 100
Able to carry on normal activity; minor signs and symptoms of disease 90
Normal activity with effort; some signs and symptoms of disease 80
Cares for self; unable to carry on normal activity or do work 70
Requires occasional assistance, but is able to care for most personal needs 60
Requires considerable assistance and frequent medical care 50
Disabled; requires special care and assistance 40
Severely disabled; hospitalization indicated although death not imminent 30
Very sick; hospitalization necessary; requires active support treatment 20
Moribund; fatal processes progressing rapidly 10
Dead 0

for ‘Normal’ (see Table 1.1). It can be used to compare effectiveness of different therapies
and to assess the prognosis in individual patients.

This led to the development of the next generation of questionnaires which focused
on broader aspects of QoL, such as emotional well-being, social functioning, impact of
illness, perceived distress and life satisfaction. These included the Nottingham Health
Profile (NHP, Hunt et al., 1980, 1981) and the Sickness Impact Profile (SIP, Deyo et al.,
1982). Again, I shall describe the NHP and SIP as QoL scales although their developers
neither designed them nor claimed them as QoL scales.

Newer instruments such as the Medical Outcomes Study (MOS) Short Form (SF)-36
(Ware and Sherbourne, 1992) now place more emphasis on the subjective aspects of
QoL, such as emotional, role, social and cognitive functioning. The SF-36 is the most
commonly used QoL measure in the world today. It contains 36 questions measuring
health across eight dimensions: Physical Functioning (PF); Role-Physical (role limitations
due to physical health, RP); Social Functioning (SF); Vitality (VT); Bodily Pain (BP);
Mental Health (MH); Role-Emotional (role limitations due to emotional problems, RE);
and General Health (GH).

Quality of life was introduced by the MEDLINE (Medical Literature Analysis and
Retrieval System Online) international literature database of life sciences and biomedical
information as a heading in 1975, and accepted as a concept by Index Medicus in 1977.
Since then there has been a rapid expansion of interest in the topic, with an exponential
increase in the number of citations of QoL in the medical literature (see Figure 1.2).

In 1991, the first edition of a new international, multidisciplinary journal devoted
to the rapid communication of original research, theoretical articles and methodological
reports related to the field of QoL in all the health sciences was published, entitled Qual-
ity of Life Research . The February 2004 issue was largely devoted to the publication of
abstracts from the first meeting of the International Society for Quality of Life Research
(ISOQOL), held in Brussels. ISOQOL’s mission is the scientific study of QoL relevant to
health and health care. The Society promotes the rigorous investigation of health-related
QoL measurement from conceptualization to application and practice. ISOQOL fosters
the worldwide exchange of information through scientific publications, international con-
ferences, educational outreach, and collaborative support for QoL initiatives.
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Figure 1.2 MEDLINE database ‘quality of life’ focused subject heading citations,
1975–2008.

1.4 Types of quality of life measures

The SF-36 is an example of a QoL instrument that is intended for general use, irrespective
of the illness or condition of the patient. Such instruments are often termed generic
measures and may often be applicable to healthy people too and hence used in population
surveys. Figure 1.3 shows the distribution of the eight main dimensions of the SF-36
from a general population survey of United Kingdom residents (Brazier et al., 1992).
The SF-36 dimensions are scored on a 0 to 100 (‘good health’) scale. Figure 1.3 shows
that the SF-36 outcome, in common with many other QoL scales, generates data with a
discrete, bounded and skewed distribution. Figure 1.4 shows how physical functioning
in the general population (Walters et al., 2001a) declines rapidly with increasing age.

The SF-36 is also an example of a profile QoL measure since it generates eight sep-
arate scores for each dimension of health (Figure 1.3). Other generic profile instruments
include the SIP and NHP (see Section 1.3). Conversely, some other QoL measures gener-
ate a single summary score or single index , which combines the different dimensions of
health into a single number. An example of a single index QoL outcome is the EuroQol
or EQ-5D as it is now named (EuroQol Group, 1990).

Generic instruments are intended to cover a wide range of conditions and have the
advantage that the scores from patients with various diseases may be compared against
each other and against the general population. For example, Figure 1.5 compares the
mean SF-36 dimension scores of a group of patients six months after acute myocardial
infarction (AMI) with an age and sex matched general population sample (Lacey and
Walters, 2003). The AMI sample has lower QoL on all eight dimensions of the SF-36
than the general population sample. On the other hand, generic instruments may fail to
focus on the issues of particular concern to patients with disease, and may often lack the
sensitivity to detect differences that arise as a consequence of treatments that are com-
pared in clinical trials. This has led to the development of condition- or disease-specific
questionnaires. Disease-specific QoL measurement scales are comprehensively reviewed
by Bowling (2001, 2004). Examples of disease-specific QoL questionnaires include the
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Figure 1.5 Profile of mean SF-36 scores for an acute myocardial infarction sample (six
weeks after infarction) compared with an age and sex matched general population sample
(data from Lacey and Walters, 2003).

cancer-specific 30-item European Organisation for Research and Treatment of Cancer
(EORTC) QLC-30 questionnaire (Aaronson et al., 1993) and the cancer-specific 30-item
Rotterdam Symptom Checklist (RSCL, de Haes et al., 1990).

The instruments described above claim to measure general QoL, and usually include
at least one question about overall QoL or health. Sometimes investigators may wish
to explore particular aspects or concepts in greater depth. There are also instruments
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for specific aspects of QoL. These specific aspects may include anxiety and depression,
physical functioning, pain and fatigue. Examples of instruments which evaluate specific
aspects of QoL are: the Hospital Anxiety and Depression Scale (HADS, Zigmond and
Snaith, 1983) and the Beck Depression Inventory (BDI, Beck et al., 1961) instruments
for measuring anxiety and depression; the McGill Pain Questionnaire (MPQ, Melzack,
1975) for the measurement of pain; the Multidimensional Fatigue Inventory (MFI, Smets
et al., 1995) for assessing fatigue and the Barthel Index (Mahoney and Barthel, 1965)
for assessing disability and functioning.

1.5 Why measure quality of life?

There are several reasons why we should measure quality of life in both a research setting
and in routine clinical practice. The use of QoL assessment in routine clinical practice may
make communication with patients easier and help find out information about the range of
problems that affect patients. Medicine and health care have traditionally tended to focus
on symptom relief as the main outcome measure. QoL assessment may help improve
symptom relief, care or rehabilitation for an individual patient. Using QoL instruments
may reveal other issues that are equally or more important to patients than just symptom
relief. The patient’s self-assessment of their own QoL may differ substantially from
the judgement of other health-care staff. Individual patient preferences may also differ
from those of other patients. Therefore it is important to measure QoL from the patient’s
perspective, using a self-completed questionnaire to establish their views and preferences.
Cured patients and long-term survivors may have ongoing problems long after their
treatment is successfully completed. These ongoing problems may be overlooked, so
again it important to measure QoL long term and to look for late problems of psychosocial
adaptation.

QoL assessments may be included in research studies such as randomized controlled
trials (RCTs). The main reason is to compare the study treatments with respect to those
aspects of QoL that may be affected by the treatment. These treatment comparisons will
include both the positive benefits from trials that are expected to improve QoL, and any
negative changes, from toxicity and side effects of treatment.

QoL can be a predictor of treatment success, and hence pre-treatment assessment of
QoL may have prognostic value. Fayers and Machin (2007) suggest that the direction of
the association between QoL scores and treatment outcome is not clear. Do QoL scores
reflect an early perception by the patient of the disease progression? Alternatively, does
QoL status in some way influence the course of the disease? Whatever the nature of the
association, it is important to assess QoL and use it when making medical decisions for
individual patients.

QoL assessment can also be used to make decisions on treatments at a population
level, rather than an individual patient level. QoL outcomes can be used in economic
evaluations alongside clinical trials to asses the clinical and cost-effectiveness of new
health technologies.

There is an ongoing thoughtful discussion about the meaning of QoL, and about what
should be measured. In the face of this debate, it is still important to measure quality
of life as well as clinical and process-based outcomes. This is because ‘All of the these
[QoL] concepts reflect issues that are of fundamental importance to patients’ well-being.
They are all worth investigating and quantifying’ (Fayers and Machin, 2007).
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1.6 Further reading

The two books by Bowling extensively describe the numerous QoL instruments now
available (Bowling 2001, 2004). The book by Fayers and Machin (2007) covers all
aspects of QoL assessment, analysis and interpretation. Fairclough (2002) goes into more
detail about the statistical analysis of QoL data in RCTs with a strong emphasis on
imputation methods for missing data and the modelling of longitudinal data. The book
edited by Fayers and Hays (2005) covers a variety of topics in its 27 chapters with
contributions from 31 authors and provides an overview of QoL assessment, analysis and
interpretation.
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Measuring quality of life

Summary

This chapter describes the principles of measurement scales and introduces the methods
for developing and validating new questionnaires. Psychometric methods lead to scales
that are based upon items reflecting a patient’s level of QoL. The clinimetric approach
makes use of composite scales that may include symptoms and side effects. The remainder
of the chapter provides an overview of the stages of developing and validating new
questionnaires and the principles that are involved.

2.1 Introduction

Questionnaires for assessing QoL usually contain multiple questions or items, although
rarely a few may attempt to rely upon a single global question to assess overall QoL. For
example, ‘Overall, what has your quality of life been like over the last week?’. Some QoL
questionnaires are designed so that all items are combined together to produce an overall
score. Most instruments attempt to group the items into separate ‘scales’ corresponding
to different dimensions of QoL. This chapter explores the relationship between items and
scales and introduces the concepts underlying QoL scales and their measurement.

2.2 Principles of measurement scales

2.2.1 Scales and items

Most QoL instruments consist of many questions or items. These items are usually com-
bined to generate a dimension or domain score. Figure 2.1 shows this process graphically.
Some of these items may aim to measure a relatively simple aspect of QoL, such as phys-
ical symptoms like nausea, vomiting or constipation. For these relatively simple aspects
of QoL a single question or item may be sufficient to measure the underlying dimension.

Quality of Life Outcomes in Clinical Trials and Health-Care Evaluation Stephen J. Walters
 2009 John Wiley & Sons, Ltd
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Figure 2.1 Items and scales.

For example, the EORTC QLQ-C30 questionnaire (Aaronson et al., 1993), measures the
symptom of constipation with the single question, ‘During the past week, have you been
constipated?’. The question has four possible response options: not at all; a little; quite a
bit; very much.

The more complex psychological dimensions of QoL such as anxiety and depression
are usually more vaguely defined in a subject’s understanding of QoL. These dimensions
are typically measured by the use of several questions in multi-item scales. For example,
the Hospital Anxiety and Depression scale (HADS) consists of 14 items, with seven items
on the ‘anxiety’ aspect and the other seven items assessing ‘depression’ (Zigmond and
Snaith, 1983).

2.2.2 Constructs and latent variables

Fayers and Machin (2007) describe QoL as a complex construct that cannot be adequately
measured by a single global question. They suggest that QoL has a number of dimensions
(see Figure 1.1), each of which should be thought of as an underlying ‘construct’. These
constructs are represented or measured by ‘latent variables’, which we measure by asking
the subject one or, more typically, a number of separate questions. For this reason QoL
instruments commonly contain multiple questions to assess the underlying latent variables.

Example: Hospital Anxiety and Depression Scale (Zigmond and Snaith,
1983)

The HADS questionnaire (see Appendix A) is a QoL instrument with a simple theoretical
structure (see Figure 2.2). It assumes that there are two different and distinct constructs of
‘anxiety’ and ‘depression’, which are meaningful to patients and can be quantified. It is
assumed that anxiety and depression cannot be adequately measured by a single question,
such as ‘How anxious are you today?’ (not at all, a little, quite a bit, very much), and
that multiple questions must be employed. The HADS consists of 14 items, with seven
questions relating to anxiety and seven questions relating to depression. �
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Figure 2.2 The theoretical structure of HADS. Reproduced with permission from Fay-
ers, P.M., Machin, D., Quality of Life: The Assessment, Analysis and Interpretation of
Patient-reported Outcomes . 2nd edition. John Wiley & Sons Ltd, Chichester.  2007
John Wiley & Sons Ltd.

2.3 Indicator and causal variables

2.3.1 Indicator variables

Most items in personality tests, intelligence tests, educational attainment tests and other
psychometric assessments reflect a level of ability or a state of mind. Such items do
not alter or influence the latent construct that they measure. These items are indicator
variables (Fayers and Machin, 2007). In common with most questionnaires that assess
psychological aspects of QoL, the HADS items (see Appendix A) are mainly indicator
variables. For example, ‘During the past week, I feel tense or “wound up’”. The question
has four possible response options: most of the time; a lot of the time; from time to time;
not at all.

2.3.2 Causal variables

The symptoms (such as nausea, vomiting and constipation) assessed in QoL scales, such
as the EORTC QLQ-C30 (Aaronson et al., 1993) may cause a change in QoL. A patient
who gets serious symptoms is likely to have their QoL affected by those symptoms.
The reason for including symptoms in QoL instruments is principally that symptoms are
believed to affect QoL. However, having a poor QoL does not imply that the patient has
specific symptoms (such as nausea, vomiting and constipation). Typically, a single causal
item may be enough to change the latent QoL variable. It is unnecessary, and usually
rare, for each patient to suffer from all the symptoms in order to have a poor QoL. One
serious symptom, such as extreme nausea, may be enough to reduce overall QoL.

Fayers and Machin (2007) caution that the above distinction between indicator and
causal variables is not entirely clear-cut. Variables may frequently be partly indicator
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Box 2.1 Identifying causal items (Fayers and Machin, 2007)

• “Thought test”
– Consider a typical patient from the target population. For an item called,

say, item X:
• a) If the level of item X changes, is the patent’s quality of

life likely to change?

• b) If the patient’s quality of life improves (or deteriorates), do
we expect this to be reflected by a change in item X?

– If the answer to (a) is “yes” and (b) is “no”, the item is likely to have
a causal component.

and partly causal. For example, a patient may experience symptoms such as nausea and
vomiting, become anxious and depressed, and then perceive and report the symptoms as
being worse than they are. An initial causal variable has acquired indicator properties. So
how can we identify causal variables? Fayers and Machin (2007) describe the thought
test for identifying causal variables (see Box 2.1).

2.3.3 Why do we need to worry about the distinction between
indicator and causal items?

Indicator variables assume that the observed responses to the items depend solely upon
the level of the underlying latent variable. That is, if QoL is ‘good’, then this should
be reflected in good or high levels of response on the various items. Furthermore, if the
observed values of the items are correlated, then these correlations arise solely because
of the effect of the latent variable. Causal variables are not correlated with each other
through the different levels of QoL. They do not have correlations that arise through
their parallel nature. Their correlations arise through an underlying variable – such as
treatment, or stage or extent of disease. Thus causal variables may exhibit seemingly
strange correlations that are nothing to do with changes in QoL. Causal items do not
reflect QoL, they affect it. Therefore indicator and causal items behave in fundamentally
different ways and this will have a considerable impact upon the design of QoL scales.

2.3.4 Single-item versus multi-item scales

Multi-item scales are commonly used to assess specific aspects of QoL. Responses from
multiple items usually have several advantages over a score estimated from the responses
to a single item in terms of reliability, precision, validity and scope (see Box 2.2).

2.4 The traditional psychometric model

The most common psychometric model is the parallel tests model. In this model each
measurement item is a ‘test’ or question that reflects the level of the underlying construct
or latent variable. Each item is distinct from the others, but is similar and comparable in
all important respects. They differ only as a consequence of random error. These items
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Box 2.2 Single-item versus multi-item scales

• Reliability. A reliable test is one that measures something in a consistent, repeat-
able and reproducible manner. Patient variability means that a single-item test
is potentially unreliable since we only have one attempt to measure the QoL
aspect we are interested in. Reliability is increased by including and averaging
a number of ‘parallel’ items.

• Precision. Multi-item tests can have greater precision.

• Validation. The items of a multi-item scale can be compared against each other.

• Scope. QoL is a complex issue and not easily assessed by a single question.

Box 2.3 The traditional psychometric model – parallel tests

1. Each item is a test, which gives an unbiased estimate of the latent variable,
with a random error term ε.

2. The error terms of the items are uncorrelated.

3. The error terms are uncorrelated with the latent variable.

4. The amount of influence from the latent variable to each item is assumed to be
the same for all items.

5. Each item is assumed to have the same amount of error as any other item. The
influence of extraneous factors is assumed to be equal for all items.

are then described as being parallel. The theory of parallel tests underpins the majority
of QoL instruments which use simple summated (Likert) scales (see Box 2.3).

2.4.1 Psychometrics and QoL scales

The majority of QoL instruments have been designed on the principles of parallel tests
and summated Likert scales. The related psychometric methods to a large extent assume
that the scales contain solely indicator variables. The inter-item correlations that exist
between causal variables can render these methods inapplicable (Fayers and Machin,
2007).

2.5 Item response theory

So-called modern psychometric theory largely centres on item response theory (IRT, Van
der Linden and Hambleton, 1997). Items have varying ‘difficulty’. It is assumed that
patients will have different probabilities of responding positively to each item, according
to their level of ability (that is, the level of the latent variable). Traditional methods focus
upon averages; whereas IRT emphasizes the probabilities of responses. The design of
scales using IRT methods is markedly different from traditional methods.
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2.5.1 Traditional scales versus IRT

Traditional Likert summated scales assume items of broadly similar difficulty, with
response categories to reflect severity or degree of response level. In contrast, IRT scales
are based upon items of varying difficulty, and frequently each item will have only two
response categories, such as ‘yes’ or ‘no’. IRT models assume that the observed vari-
ables reflect the value of the latent variable, and that the item correlations arise solely
by virtue of this relationship with the latent variable. Thus it is implicit that all items
are indicator variables. The IRT model is inappropriate for symptoms and other causal
variables (Fayers and Machin, 2007).

Example: A scale with items of varying difficulty – the SF-36 Physical
Functioning dimension score

Question 3 of the SF-36 (see Appendix A) has 10 items of varying difficulty about
activities that you might do during a typical day. The least difficult or ‘easiest’ item to
answer, if the respondent has a good level of physical functioning, is the question on
bathing and dressing oneself (question 3j). In general, most people with good physical
functioning will not be limited at all in carrying out this daily activity. Conversely, the
most difficult or ‘hardest’ item to answer, if the respondent has a poor level of physical
functioning, is the question on vigorous activities (question 3a). The other eight items
on the questionnaire appear to reflect levels of varying difficulty on the underlying latent
physical functioning scale. �

2.6 Clinimetric scales

Many clinical scales possess fundamentally different attributes from psychometric scales.
Their development and validation should therefore proceed along separate paths. A ‘good’
and useful clinimetric scale may consist of items comprising a variety of symptoms and
other clinical indices. It does not necessarily need to satisfy the same requirements that
are demanded of other scales. Clinicians try to measure multiple attributes with a single
index – for example, the Apgar Score (Apgar, 1953) for assessing the health of newborn
babies or the Glasgow Coma Score (Teasdale and Jennett, 1974).

Example: The Glasgow Coma Score (Teasdale and Jennett, 1974)

The Glasgow Coma Scale (GCS) is a neurological scale which aims to give a reliable,
objective way of recording the conscious state of a person, for initial as well as continuing
assessment. The GCS was initially used to assess the level of consciousness after head
injury, and it is now used by doctors as being applicable to all acute medical and trauma
patients. In hospital it is also used in chronic patient monitoring in, for instance, intensive
care. The scale combines three seemingly disparate symptoms related to the eye, verbal
and motor responses. The lowest possible GCS score is 3 (deep coma or death), whilst
the highest is 15 (fully awake person). Generally, comas are classified as: severe, with
GCS ≤8; moderate, GCS 9–12; minor, GCS ≥13. �
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2.7 Measuring quality of life: Indicator or causal items

QoL instruments commonly contain both indicator and causal variables. Psychometric
methods assume that all items are indicator variables. Clinimetric methods are more
relevant for causal items. Fayers and Machin (2007) suggest that QoL instruments serve
two different functions:

1. They alert the clinician to problems concerning symptoms and side effects.

2. They assess overall QoL and its aspects.

For the first purpose each symptom is usually reported separately, but if a multi-item
scale is needed, then this is best constructed on clinimetric principles. For the second
purpose, indicator variables are usually the most effective, chosen and validated using
psychometric techniques.

2.8 Developing and testing questionnaires

Development of QoL instruments requires much painstakingly detailed work, patience,
time and resources. The validation of a new QoL scale depends upon collecting and
analysing data from samples of patients or others. Statistical and psychometric techniques
can only confirm that a scale is valid in so far as it performs in the manner that is
expected. Thus quantitative techniques presuppose that the scale has been carefully and
sensibly designed. Therefore QoL scale development should follow rigorous pre-specified
qualitative and quantitative procedures.

QoL instrument development, modification and validation usually occur in a
non-linear fashion with a varying sequence of events, simultaneous processes or
iterations. This iterative process is shown in Figure 2.3 and is discussed in detail below.
One or more parts of the original process may be repeated in a new QoL instrument
development, modification, or change in application of an existing instrument. This
section describes the steps usually taken in the development of a QoL instrument.

2.8.1 Specify the research question and define the target population

The first stage when developing a QoL instrument is to clearly specify the research
question. This should include specification of the objectives in measuring QoL, a working
definition of what is meant by ‘quality of life’, the identification of the intended groups
of respondents, and suggestions as to the concepts or dimensions of QoL that are to be
assessed (Fayers and Machin, 2007).

Examples of the objectives are whether the new instrument is intended for comparison
of treatment groups in randomized clinical trials, or for use in routine clinical practice for
individual patient treatment and management. Possible definitions of QoL might place
greater or lesser importance upon symptoms, psychological, spiritual or other aspects.
Depending on the definition of the target population of respondents, there may be more
or less prominence given to disease and treatment-related issues. All these factors will
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Figure 2.3 The QoL instrument development and modification process (adapted from
FDA, 2006).

affect decisions about the dimensions of QoL to be assessed, the number of questions,
length of the questionnaire and the scope and content of the questions.

Before identifying the concepts to be measured by the new QoL instrument, it is
essential to define the target population. What is the range of diseases to be investigated?
Are the symptoms and QoL issues the same for all disease subgroups? What is the range
of treatments? For example, in cancer there can be a wide range of treatments, including
chemotherapy, radiotherapy, hormone therapy and surgery. What is the severity range
(advanced or early disease)? A QoL instrument should ensure that it is appropriate for
the range of diseases and treatments to be investigated. As Fayers and Machin (2007)
comment, the detailed specification of the intended target population is second in impor-
tance only to the specification of the research questions and the definition of QoL or of
the aspects of QoL that are to be investigated.

2.8.2 Identify concepts

The second phase of developing a QoL instrument is to identify the concepts and dimen-
sions that are important to the subjects (the intended target population) and the research
application (both of which were defined in the previous step). This phase involves generat-
ing an extensive and exhaustive list of all QoL issues that are relevant to the dimensions of
interest, by searching the literature, interviews with health-care professionals, discussions
with patients and expert opinion.

Once the concepts have been identified, it is helpful to hypothesize the expected rela-
tionships among these concepts. This should include how individual items are associated
with each other, how items are associated with each dimension, and how dimensions
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are associated with each other and the general concept of interest. A diagram of the
expected relationships among the items and dimensions can help show these relation-
ships. Figure 2.1 shows a general example of a conceptual framework where dimensions
A, B and C each represent related but separate concepts. Items in this diagram are aggre-
gated into dimensions. For dimension C a single item is sufficient to measure this aspect
of QoL. In some measures, dimensions can be aggregated into an overall score.

Example: EORTC head and neck cancer-specific module (Bjordal et al.,
1994)

Literature searches:

46 relevant references were found. Hence 57 potential issues were identified. These
were divided into five areas: pain-related, nutrition, dental status, other symptoms,
and functional aspects.

Specialist interviews:

21 specialist nurses, oncologists and surgeons.
17 of the 57 issues identified in the literature search were regarded as being irrelevant,

too rare, or too broad in scope.
59 new issues were also proposed; 11 were added, resulting in a provisional list of

43 issues.

Patient interviews:

6 of the issues that were felt by patients to be of low relevance or unimportant were
deleted.

21 new symptom or problem issues and 5 new function issues were identified. The
revised list covered 37 issues. �

2.8.3 Create instrument

2.8.3.1 Item generation

Having identified all the relevant dimensions, items can be generated to reflect these
dimensions. The first stage of item generation usually involves searches of relevant jour-
nals and bibliographic databases, to ensure that all the dimensions previously thought
to be relevant are included. Any existing instruments that address the same or related
areas of QoL assessment should be identified and reviewed. From these sources, a list of
potential QoL items for inclusion in the questionnaire can be identified.

As before, there are several approaches to generating items: reviewing the literature
(i.e. other questionnaires – this is a very incestuous business!); interviews with health-care
professionals; interviews with patients; and expert opinion. There is always a certain
amount of editing by instrument designers in order to limit the size of the questionnaire,
remove ambiguity (see Box 2.4 on the wording of the questions) and to fit into a standard
format. There is a trade-off between reliability, requiring more than one item per concept,
and practicality, requiring the minimum number of items.
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Box 2.4 Wording of questions

• Make questions and instructions brief and simple.
For example, ill patients and the elderly may be confused by long, complicated
sentences.

• Avoid small, unclear typefaces.
Elderly patients may not have good eyesight.

• ‘Not applicable’ questions may result in missing or ambiguous answers.
For example, ‘Do you have difficulty going up stairs?’ is not applicable to
someone bedridden.

• Potentially embarrassing or offending questions should be avoided, put at the
end, or made optional.
For example, before a question about sex life, the FACT-G writes: ‘If you prefer
not to answer it, please check this box and go to the next section.’

• Avoid double negatives.
For example, ‘I don’t feel less interest in sex (Yes/No)’.

• If two questions have similar wording, emphasize the differences, using under-
lining, bold, or italics.
For example, questions 4 and 5 of the SF-36 are very similar apart from the
underlined phrases ‘as a result of your physical health’ and ‘as a result of any
emotional problems’.

• Underlining and similar methods also draw attention to key words or phrases.
For example, emphasize the time frame of questions, such as ‘during the past
7 days’.

• Consider including both positively phrased and negatively phrased items.
For example, the HADS includes ‘I feel tense or “wound up’” and ‘I can sit at
ease and feel relaxed’.

2.8.3.2 Choice of administration or data collection method

Developers of QoL instruments should consider how the new QoL questionnaire is to
be administered to the subjects. Possible modes of administration include: interview,
paper-based self-administration, electronic, web-based, and interactive voice response
formats. The majority of QoL instruments are designed to be self-completed paper-based
questionnaires.

2.8.3.3 Choice of recall period

The development of the items for the QoL instrument should also consider the choice
of recall period for the questions. The choice of recall period that is most suitable will
depend on the purpose and intended use of the instrument, the characteristics of the
disease or condition and the treatment to be tested. However, QoL instruments with
items that require respondents to rely on memory, particularly if they must recall their
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QoL over a long period of time or to average their response over a period of time, may
have reduced accuracy and should be avoided. It is usually best to construct items that
ask subjects to describe their current QoL status, rather than to ask them to compare their
current state with an earlier period or attempt to average their experiences of over time.
For example, the question ‘How would you rate your overall quality of life today?’ is to
be preferred to ‘Compared to one year ago, how would you rate your overall quality of
life now?’.

2.8.3.4 Choice of response options

It is also important to make sure that the response options to the items are consistent
with the purpose and intended use of the QoL instrument. Table 2.1 describes the types
of response options that are typically used in QoL instruments.

Response choices are usually regarded as being suitable when:

• The wording used in the responses is clear and appropriate.

• Responses are appropriate for the intended target population.

• Responses offer a clear distinction between choices.

• Instructions to subjects for completing the questionnaire and selecting response
options are adequate.

• Response options are appropriately ordered and appear to represent equal intervals.

• Response options avoid potential floor or ceiling effects.

• Response options do not bias the direction of responses.

2.8.3.5 Draft procedures for scoring of items and dimensions

For each item, numerical scores are generally assigned to each response category based
on the most appropriate scale of measurement for the item (e.g. nominal, ordinal, interval
or ratio scales – see Box 2.5).

The scoring systems in most questionnaires are often arbitrary and chosen for their
simplicity. A common method involves ‘adding the ticks’, or for Likert scales, with n

response options, simply assigning scores between 1 and n or between 0 and n − 1, for
each response, and then adding the item response numbers to derive an overall score for
the domain (e.g. the SF-36 and the HADs).

Example: Scoring the HADS (Zigmond and Snaith, 1983)

• The HAD scale consists of 14 items on two subscales (seven for anxiety and seven
for depression).

• Ratings by subjects are made on four-point ordinal scales, which represent the
degree of distress: 0 = not at all; 1 = occasionally; 2 = a lot of the time; 3 =
most of the time.

• Items are summed on each of the seven-item anxiety and depression subscales to
generate a score ranging from 0 to 21.
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Table 2.1 Types of response options.

Type Description Example

Visual
analogue
scale
(VAS)

A horizontal or vertical line of
fixed length (usually 100 mm)
with words that anchor the
scale at the extreme ends and
no words describing
intermediate positions. Subjects
are instructed to place a mark
on the line corresponding to
their perceived state.

• How would you rate your overall
quality of life, today?

Poor Excellent

Anchored or
categorized
VAS

A VAS that has the horizontal or
vertical line of fixed length
(usually 100 mm) with words
that anchor the scale at the
extreme ends and words
describing intermediate
positions.

• How would you rate your overall 
quality of life, today?

Poor ExcellentFair Good Very
Good

Likert scale An ordered set of discrete terms
or statements from which
subjects are asked to choose
the response that best describes
their state or experience.

• How would you rate your overall 
quality of life, today?

Poor ExcellentFair Good Very
Good

Rating scale A set of numerical categories
from which subjects are asked
to choose a category that best
describes their state or
experience. The ends of the
rating scales are anchored with
words but the intermediate
categories do not have
descriptive labels.

• How would you rate your overall
quality of life, today?

0
Poor

5
Excellent

1 2 3

Checklist Checklists provide a simple
choice between a limited set of
response options such as Yes,
No, and Don’t know.

• Today would you rate your 
overall quality of life as good?

Yes No Do not
Know

Binary format The simplest checklist with only
two responses options such as
yes or no.

• Today would you rate your 
overall quality of life as good?

Yes No


