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Choosing a measure of Health Related Quality of Life
P.G. Robinson

School of Clinical Dentistry, University of Sheffield

This paper provides practical advice on the choice of health related quality of life measures. It starts by making explicit a series of un-

derlying assumptions and then advises on selecting a measure as a trade-off between three sets of conditions:

* The purpose of collecting HQoL information, which considers the objectives of the study, the level of analysis, the population to be
studied and the audience to whom the data will be presented.

e The qualities of the measure, including the need for a strong conceptual basis, pragmatic considerations, face and content validity,
adequate psychometric properties and for the measure to be acceptable to the people participating in the study.

* The use of the measure, including the mode of administration and resource requirements.

An earlier version of this paper was published as Robinson, P.G. (2016): Wahl der messinstrumente zur ermittlung der gesundheitsbezogenen
lebensqualitat. In: Kovacs, L., Kipke, R., Lutz, R. (eds) Lebensqualitat in der medizin. Wiesbaden: Springer VS, pp201-222.
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Introduction Table 1. Potential uses of HRQoL data (Robinson et al., 2002)

Political * Planning public health policy

The last few decades have seen tremendous increases in « Planning resource allocation

life expectancy in many parts of the world. Consequently

there has been a greater focus on the quality as well as Clinical + Communication tools

the quantity of life. In addition, health has been increas- + Commissioning programs of care
ingly deprofessionalised, which has led to greater lay * Evaluating

participation in health care. This deprofessionalisation is * Assessing outcomes of new treatment

* Aid understanding of patient perspective

» Screening, identifying and prioritising
patient problems and preferences

* Involving patients in decision making and

manifest in the very concepts of health that we use. We
have moved from the purely biomedical to incorporate
the psychological and social causes and consequences of
health conditions. Cumulatively, these changes result

in the need to measure those aspects of quality of life . iign?fgﬁng & evaluating individual patient
that are related to health. Similar trends echo in oral care
health where ideas about health have expanded from * Identifying which patients may benefit
the biomedical counting of cavities and teeth to incor- from the treatment
porate assessments of the impacts of oral conditions on * Predicting outcomes to provide appropriate
everyday life. care
The measurement of health-related quality of life » Audit
(HQoL) is not easy. The concept is a relatively novel, Research « Evaluating interventions
purely academic and somewhat arbitrary construction with « Elucidating the relationships between
no lay meaning (Tsakos ef al., 2012). As a consequence different aspects of health
it is poorly and inconsistently defined and there can be
no gold standards of HQoL against which measures can Public Health - Describ_ing and monitoring illness in
be validated or calibrated. It may therefore be the case population _
that some measures are not fit for purpose. Nevertheless, ) :éigill?sg’ monitoring and evaluating

health related quality of life is now used for a wide « Needs assessment and prioritization

variety of purposes (Table 1), and its measurement is « Encouraging greater lay participation in
an important part of general and oral health research. health care
This paper provides practical advice on the choice
of health related quality of life measures. It will start Theoretical * Exploring models of health
making explicit a series of underlying assumptions, which * Describing factors influential to health

will include defining the terms to be used.
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The advice on choice of measure will be presented as
a trade-off between three sets of conditions:

1. The purpose of collecting HQoL information, which
considers the objectives of the study, the level of
analysis, the population to be studied and the audi-
ence to whom the data will be presented.

2. The qualities of the measure, including the need for
a strong conceptual basis, pragmatic considerations,
face and content validity, adequate psychometric
properties and for the measure to be acceptable to
the people participating in the study.

3. The use of the measure, including the mode of
administration and resource requirements.

Definitions and Assumptions

For the purposes of this paper Quality of Life is considered
to be an individual's perception of their position in life in
the context of the culture and value systems in which they
live and in relation to their goals, expectations, standards
and concerns (WHO, 1995).

The position in life might include many domains such
as personal safety, financial security and emotional needs.
Clearly some of these domains are outwith the purview of
health care and so it is necessary to distinguish between these
non-medical factors and health-related quality of life, which
is the topic of this paper. For our purposes health-related
quality of life can be regarded as the functional effect of
a medical condition and/or its consequent therapy upon a
person. (Adapted from ISOQoL, 2015).

Given the scope of this journal, the focus of this paper
is a further subset of HQoL: Oral Health related Quality of
Life (OHQoL), which is the impacts of oral disorders on
everyday life that are important to people and of sufficient
magnitude to affect perception of their life overall (Locker
and Allen, 2007).

HQoL measures tend to take the form of items addressing
different domains, with the items answered on ordinal scales.
Scores may be recorded as the prevalence of impact (the
proportion of participants who have scored any item above
a given threshold), extent of impact (the proportion of items
scored above a threshold by each participant) or as a total
score (the sum of the item codes). As illustration, the Oral
Health Impact Profile (OHIP) and Oral Impacts on Daily
Performance (OIDP) are commonly used to measure OHQoL.

OHIP enquires about functional limitations, pain, psycho-
logical discomfort and disability, physical disability, social
disability and handicap arising from oral conditions. The
original version comprised 49 items that enquire about the
frequency of impacts on five point Likert Scales (Slade and
Spencer, 1994). Subsequent versions have fewer items (Slade
1997) or have been adapted to consider the consequences
of specific oral conditions, such as missing teeth (Allen and
Locker, 2002). OHIP is well evaluated and has been widely
tested in hundreds of studies.

OIDP is concerned with the disabling and handicapping
consequences of oral conditions on the ability to eat, speak,
clean one’s teeth, sleep, smile, enjoy contact with others,
work and maintain one’s emotional state. It considers both
the frequency and severity of impacts on these daily per-
formances (Adulyanon and Sheiham, 1997).

It is not the purpose of this paper to provide a ration-
ale for assessing the subjective impacts of oral conditions,
however, doing so necessarily emphasises the perspective
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of the person experiencing them. This person-centredness
carries key implications. The major implication arises
from the first phrase of the WHO definition above relating
to the individuals perception. We are concerned with the
individual’s subjective feelings of personal well-being in
relation to health. Therefore HQoL data are most valid if
they are self-assessed. An indirect consequence of this is
that the measures we use should ideally be derived with lay
input so that they enquire about the things of relevance to
lay people and use the language that they use.

It is also helpful to distinguish this personal feeling of
well-being from functioning (what people can do) and from
utility, where participants assign values to states, which form
the basis of health economic measures, neither of which are
considered in this paper.

Your Purpose

The starting point when selecting an HQoL measure is to
think about why you are measuring it in the first place.
The objectives of any study will include both explicit and
implicit assumptions about the analytic objectives, the level
of analysis, the population being studied and the audience for
the findings, all of which will inform the choice of measure.

Analytic purpose and level of analysis

Analytic objectives can be categorised as descriptive (where
the intention is to describe the level of impact in some way),
discriminative (which compare levels of impact in different
groups or conditions) and evaluative (where the intention is
to assess responses to health care, either in individual patients
or to contribute to the evidence-base for an intervention)
(Hyland, 2003).

The level of analysis refers to whether entire populations
are studied (as in public health or to prioritise care according
to need), samples (as is usually the case in research) or in
individuals (such as in clinical practice, or when screen-
ing). Measures used with individuals must be very accurate
whereas the limitations of modest accuracy can sometimes
be overcome statistically when assessing HQoL in groups
or samples of people.

The interactions between analytic purpose and level of
analysis can be arranged in a matrix to guide the selection
of an HQoL measure (Table 2).

Evaluative measures for use in groups or samples
(cell C2 in Table 2) should focus on the specific as-
pects of health that will respond (either positively or
negatively) to the intervention so that they exclude the
random variation (‘background noise’) in scores arising
from the irrelevant items (Hyland, 2003). In order to
detect changes it is essential that evaluative measures
are stable in the absence of true change. Ideally they
will be precise to detect small gradations of change,
which may necessitate the use of more points on the
measurement scales (such as seven point Likert scales).

Table 2. Interactions between analytic objective and level of
analysis

Population Sample Individual
Describe Al A2 A3
Discriminate Bl B2 B3
Evaluate Cl C2 C3




Evaluative measures should also avoid floor and ceiling
effects (where many participants report the lowest or
highest possible scores) so that most items score in the
middle of their range.

Discriminative measures used in samples or groups
(B2 in Table 2) are required to detect wide ranges of
different levels of severity of impact (known as ‘content
validity’) so that the scores have good spread for corre-
lational analysis (Hyland, 2003). It follows from this that
some of the items might have floor or ceiling effects that
award higher or lower scores only to the most severely
or mildly affected participants. Longer measures with
more items may be necessary in order to detect differ-
ences between groups although fewer response categories
may be needed, so that participants might only respond
to each item with a yes/no answer.

Our recent development of an OHQoL measure to
detect the specific impacts of dentine hypersensitivity
illustrates these points very well (Boiko et al., 2010).
Dentine hypersensitivity can cause short sharp dental
pain when eating or drinking something cold, such as
ice-cream. We had been commissioned to develop the
measure for a manufacturer to help them evaluate tooth-
pastes used to manage this problem.

In fact dental sensitivity to ice-cream is very com-
mon. This meant that there was a ceiling effect in the
items related to ice-cream (many participants reported the
impact) and so the ice-cream related items were useful
for discriminating between healthy and mildly affected
people (eg in screening) (Robinson et al., 2014). However,
the pain from such a cold stimulus is rather unresponsive
to treatment, meaning that the ice-cream related items
were not useful in evaluations of treatment.

Measures used with individuals (typically patients)
are often being used with very specific purposes and so
require fewer items (Hyland, 2003). Discriminative uses
with individuals (B3 in Table 2) might identify specific
impacts to inform clinical decisions. Hence the items
need only be relevant to that particular patient group or
condition. This direct relevance to a particular condition
is a form of content validity and should be evident as
a high internal reliability of the measure (that is all the
items relate to the same underlying construct). Internal
reliability is evaluated using Cronbach’s alpha, and alphas
greater than 0.9 are recommended for measures to be
used in individuals (Nunally, 1978).

Evaluative measures for use in individuals (C3 in
Table 2) should focus only on the individual aspects
of the patient’s health that will change. For example,
a sleeping pill should help the patient sleep and reduce
daytime tiredness. It therefore needs very few items but
those items should be very responsive, which may require
small gradations (i.e. greater precision) to detect small
changes. However, this narrow focus may exclude unan-
ticipated or broader subjective changes, so that sharply
focussed measures might be supplemented with generic
or global measures.

By contrast measures to be used in entire populations
(A1, B1, C1) will naturally involve many participants and
so the minimisation of participant burden and administra-
tive cost may be paramount. Such measures may contain
very few items and be generic in scope, capturing the
impacts of a large range of conditions.

The population under study

Health can be regarded as the manner in which one
interacts with one’s environment (Dubos, 1959). Culture
forms part of that environment and also forms the lens
through which one view’s the world (Helman, 2003).
Therefore health and culture are intricately linked, and
of course culture varies between and within populations.
It follows then that the items within HQoL measures
must be relevant to the culture in which they are being
used. Our item on difficulties eating ice-cream would
not yield useful information if used in a population that
rarely ate ice-cream for instance.

Consequently measures should be studied carefully
to ascertain whether they appear to be measuring HQoL
and locally relevant aspects of it (this is face and con-
tent validity, and a recurring theme in this paper). In
addition, elaborate processes exist to translate measures
between languages to ensure both linguistic and cultural
equivalence. Translated measures also require revalida-
tion in their new language (Herdman et al., 1998; John
et al., 2002).

Careful translation of this type is necessary and there
are often small but important differences between the
different forms that result. Interestingly, the domains of
HQoL appear to be relatively consistent across cultures,
but the emphasis placed upon them may vary.

The cognitive ability of participants will also influence
the selection of measure. Children and people with cogni-
tive impairments will require measures constructed in a
manner appropriate to their capacity. This may involve
more straightforward wording and the use of pictures that
may well restrict the scope of the measure. It should
be remembered that cognitive ability is dynamic, so that
some impairments are progressive, as is the case with
Alzheimer’s disease. Conversely, as children age their
reading and intellectual abilities develop.

A further consideration when investigating children
and young people’s HQoL is that different aspects of
health become more or less important to them over time.
For example, we might expect adolescents to become more
concerned about their appearance and embarrassment
than younger children. For these reasons some HQoL
measures have analogous forms specific to different age
groups (Jokovic et al., 2002; 2004).

Audience

The final aspect of the purpose of the study to consider is
the intended audience for the results. Possible recipients
of research findings might include lay people, patients,
planners, health care workers or academics, all of whom
will have different needs for the data, arcas of interest
and levels of interpretation. One can easily imagine that
a politician would pretend to understand DMFT scores
(the mean number of decayed, missing and filled teeth)
but would be genuinely interested in the proportion of
children in their constituency (and their parents, who
are registered voters) kept awake by toothache. Data
collection should therefore be planned with this in mind
so that the results are adequate for their purpose, both
providing the necessary information and not collecting
data that will not be used.
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Figure 1. The Wilson and Cleary model (1995) linking clinical variables with Health-Related Quality of Life:

a conceptual model of patient outcomes

The qualities of the measure

Measures of HQoL need a firm conceptual basis and should
fulfil certain pragmatic considerations. They must also have
face and content validity, adequate psychometric properties
and be acceptable to the participants providing the information.

Conceptual clarity
As has already been noted, the concept of HQoL is purely
academic with limited lay meaning. Because of this softness
of the concept it is essential that each measure is based on
an explicit definition of HQoL. Furthermore, the measure
should relate to an underlying theoretical model or construct.
For example, both OHIP and OIDP are founded on Locker’s
conceptual model of oral health (Locker, 1988; Slade and
Spencer, 1994; Adulyanon and Sheiham, 1997) and our Den-
tine Hypersensitivity Experience Questionnaire (DHEQ) was
based on Wilson and Cleary’s (1995) model linking clinical
variables to quality of life (Figure 1) (Boiko et al., 2010).
This conceptual clarity serves a number of purposes. It
makes the assumptions underlying the measure explicit and
also helps to ensure that the measure is compatible with cur-
rent understanding. In addition, the underlying framework
guides the validation of the measure by as we can deter-
mine whether the scores of the measure correlate with the
framework. This ‘construct validity’ has two components;
we would expect the HQoL scores to be related to other
domains in the construct (convergent validity) and would
similarly expect the scores to be unrelated to domains that
are not present in the construct (divergent validity). Although
this paper is more concerned with the selection of existing
measures rather than developing new ones, it is essential to
choose a model that suits one’s purpose, rather than adher-
ing to one with which you are familiar, but which does not
include the factors relevant to your current study.

Pragmatic considerations
The development of an HQoL measure is time consuming

and costly and there will not be a body of comparator data
for a new measure. It is therefore immensely preferable to
use an existing measure whenever possible. As we have
already seen, the measure selected must be appropriate to
the participants under investigation.

MacEntee and Brondani’s (2015) comprehensive review
indicates that OHIP is a widely used family of measures
of different length that may be administered in a variety of
ways and with numerous published data for guidance and
clarification. The widespread use of OHIP does not preclude
all of the considerations raised in this paper; for instance it
may not be sensitive to the impacts of some dental condi-
tions and its factor structure may require revision (Bekes
et al., 2009; Baker et al., 2008). Nevertheless, OHIP can
be used as a reasonable starting point in the selection of an
OHQoL measure.
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It’s important that the measure must guide knowledge
more than simply providing a classification, which is why
it is necessary to consider the purpose of the investigation.
The investigators can then clearly articulate the use of the
measure at the relevant level and analytic purpose so that
they can search for an evidence-base for its use in similar
circumstances.

Pragmatic considerations also require the results to be
readily interpreted and applicable to policy where necessary.

Face and content validity

Face validity refers to whether a measure looks as though
it will measure the things of interest. Content validity
refers to the relevance and coverage of questions; that is
whether the measure enquires about all the different as-
pects of the condition. As we have seen, content validity
may vary between discriminative and evaluative measures,
so that evaluative measures must focus on aspects of the
condition that may change as participants’ health improves
or deteriorates. In this case content validity involves being
responsive to different levels of severity.

Face validity and content validity are assessed by
studying the items and relating them to the experiences of
people with the condition. Validation is typically carried out
by academics with expertise in the condition, but may be
supplemented by the insights of patients or other lay people
with first-hand experience of it. Face and content validity are
absolutely crucial in the selection of the measure. Although
they require no mathematical tests they are indicated by
floor and ceiling effects. They are also deceptively difficult
to assess, hence they can be under-valued by researchers
and not given sufficient attention.

As an example of less than ideal content validity, an
early evaluation of OHQoL measures found profound floor
effects. One quarter of patients attending a dental emer-
gency department reporting no impacts on their quality of
life using one measure. The measure in question had been
designed to capture only the most disabling and handicap-
ping consequences of oral conditions and also had a long
reference period, whereas emergencies are acute by definition
(Robinson et al., 2003).

The reference period is the window of time for which
participants are required to report their experiences. So, for
example, OIDP enquires about the frequency and sever-
ity of impacts on daily life over the previous six months
(Adulyanon and Sheiham, 1997). Reference periods are
especially important in evaluative studies. A longer period
is useful to detect differences in infrequent impacts to
allow treatment effects to emerge. Conversely if it is too
long the evaluation is delayed and there is greater risk of
recall bias. Longer reference periods are also relatively
insensitive to short term impacts, such as the transient
discomfort after treatment (Reissmann et al., 2015).




However, the reference periods of measures can be adjusted
to some extent, although this prevents comparison of results
between studies using different periods.

In another example the content validity of an OHQoL
measure produced conflicting results when evaluating a res-
ervoir bite guard (Robinson ef al., 2005). The bite guard
was a soft plastic gum shield that leaked artificial saliva into
the mouths of people with dry mouth during the night. Our
randomised controlled trial of the bite guard used both OIDP
and OHIP14 but only OIDP detected a treatment effect. The
purpose of the bite guard was to help people sleep, but sleep-
ing is not considered in OHIP14! (Slade, 1997).

Specific approaches to assessing face and content valid-
ity involve checking that the measure was developed using
qualitative data from a similar population, by piloting it and
by using condition specific measures. Content validity can
also be assessed by checking that the items are relevant to
the known impacts of condition and that they detect varia-
tions in its extent and severity.

The contrast between generic and condition-specific
measures is helpful. Generic measures detect the impacts of
a variety of conditions. They are therefore useful for com-
paring the impacts of different conditions but less sensitive
or responsive to the specific impacts of a given condition.
Heydecke and colleagues (2003) showed that generic measures
could not distinguish between the benefits of different forms
of dental treatment. Nevertheless they may be of value in
evaluative studies as they may detect unanticipated benefits or
side effects of treatment. By contrast specific measures focus
on the known impacts of that condition, organ or intervention
and so are more sensitive to those impacts and responsive to
changes in them, but less useful for comparing the impacts
of different diseases (Brazier and Fitzpatrick, 2002).

Care is required when applying these generalisations.
For example, OHQoL measures are organ specific but not
specific to any particular oral condition, as has been il-
lustrated by two studies of OHQoL in people with dentine
hypersensitivity. Bekes and colleagues (2009) found that
the scores for a generic measure (OHIP14) varied by less
than 10% between people with and without sensitive teeth.
On the other hand, a condition specific measure (DHEQ)
was able to discriminate between the impacts of mild and
severe sensitivity as experienced by people with the condition
in the general population and those taking part in a trial of
toothpastes for it (Boiko et al., 2010).

It is often the case that a single questionnaire is insuf-
ficient or ideal in a study and it may be better to deploy
a battery of measures. A generic measure can be used to
compare the experience of participants with those with other
conditions and to identify any unexpected effects. This can be
complemented by a condition specific measure that will be
sensitive to anticipated impacts and will respond to changes.
These difficulties have been anticipated in the development of
some measures, which have been constructed in a modular
format. The EORTC has both generic core modules as well
as bolt-on condition specific modules (EORTC, 2015).

It is often valuable to incorporate a small number of global
questions that can serve as anchors for construct validation and
when assessing responsiveness. For example, a global health
rating simply asks participants to rate the health of their mouth
as excellent, very good, good, fair or poor (Dolan, 1998).
Locker and Allen (2007) also recommended including items
that place the impact of the condition in the context of life

overall (that is, in relation to non-medical aspects of quality
of life). Such broader questions prevent data collection being
too specific and so may capture any unanticipated effects.

Psychometric properties

As already described, most HQoL measures are scales com-
bining loosely related items. The softness of the concept of
HQoL often prevents any validation against a gold standard,
because there is none. Test theory attempts to overcome these
difficulties of validation by stressing reliability, and we are left
with a battery of tests beloved of PhD students that appear
to acquire gravitas because they are numeric and seemingly
objective. In practice, many HQoL measures meet basic
psychometric standards, but this is not a substitute for face
and content validity (For example, see Luckett et al., 2011).

Psychometrics are covered very well elsewhere (Streiner
and Norman, 2003), so will be summarised here in three
broad categories; reliability, validity and precision, only as
far as they pertain to the selection of a measure.

There are two components of reliability: internal reli-
ability, which is the extent to which the items in a measure
all consider the same underlying construct and test-retest
reliability, which is the stability of the scores from repeated
testing in participants whose quality of life is stable.

Internal reliability is evaluated using tests such as Cron-
bach’s alpha, alpha if item deleted and split half reliability
tests. Most carefully designed measures have alphas in excess
of 0.7, which is considered to be the threshold acceptable
for use in groups. Alphas greater than 0.9 are required for
measures used with individuals (Nunally, 1978). It should be
noted that there is a mathematical artefact by which reliability
increases when there are more items in a measure, so that
internal reliability is rarely the sole criterion for selecting a
measure.

Test-retest reliability is evaluated using the Intra-Class
Correlation (ICC) co-efficient. It is especially important in
evaluative studies as small treatment effects might be masked
by random variation in unstable measures. Figure 2 depicts
the results of a randomised controlled trial of school-based
health promotion in which low scores indicate good quality
of life. As can be seen, there was a small but significant
difference between the groups at follow up. This difference
was small in part because quality of life appeared to improve
in both groups (scores in HQoL measures often appear to
improve with repeated administration). However, this differ-
ence would not have been significant had there been large
variations in each group.

Child Perceptions
Questionnaire score

3 months 6 months

Baseline

Figure 2. Performance of the Child Perceptions Question-
naire in a randomised controlled trial of a health promotion
intervention
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Validity refers to whether a measure is measuring
what it is supposed to measure and can be considered
in three broad categories: criterion validity, construct
validity and responsiveness.

Criterion validity should be assessed by comparing
the scores from the measure against a gold standard, but
as we have seen, this is rarely present. Construct validity
considers the extent to which the scores from the measure
correlate to the underlying construct (convergent validity)
and do not correlate to unrelated ideas (divergent validity).
Both forms are assessed using appropriate hypothesis
tests. Figure 3 shows a clear correlation between Den-
tine Hypersensitivity Experience Questionnaires scores
and the effect of the condition on life overall (Machuca
et al., 2013). We would not expect such a correlation
with eye colour for instance. Convergent validity should
involve significant but only mild to moderate associations,
as very strong correlations might suggest that the new
measure is offering no additional insights.
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Figure 3. Correlation between Dentine Hypersensitivity
Experience Questionnaire (DHEQ) scores and Effect on Life
Overall among people with dentine hypersensitivity

A final aspect of construct validity is structural
validity, which refers to the different dimensions of a
scale. For example, OHIP (Slade and Spencer, 1994)
was designed to detect impacts on seven dimensions of
Locker’s (1988) model of oral health: functional limita-
tion, pain, psychological discomfort, physical disability,
psychological disability, social disability and handicap.
Factor analysis is often used to identify or confirm the
domains or dimensions within a multifactor scale. Ideally
there should be strong correlations between the items
on each dimension and individual items should relate
to (“Load on to”) only one dimension. Baker and col-
leagues (2008) also used structural equation modelling to
assess the relationships between the dimensions of OHIP.
Exhaustive exploratory and confirmatory factor analyses
of OHIP provide strong evidence that OHIP actually
contains four highly correlated dimensions, which John
and colleagues (2014a;b) termed oral function, oro-facial
pain, oro-facial appearance and psychosocial impact,
however they also felt that OHQoL could be summarised
with a single score.
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The presentation and interpretation of OHQoL data
are discussed later in this manuscript.

Responsiveness is the ability of a measure to detect
changes over time, and is therefore very important in
evaluative studies. It may be assessed using one or more
of three broad strategies (Baker et al., 2014; Revicki et
al., 2008). Within individuals the effect size is calculated
as the change over time expressed as a proportion of the
baseline standard deviation. Effect sizes of greater than
0.5 are regarded as moderate and greater than 0.8 as
large (Cohen, 1998). It should be noted that the effect
size is a function of the effectiveness of the intervention
and the spread in the data as well as the ability of the
measure to respond to changes. The second approach
uses an external referent, such as a global change rating.
Change indices such as Cohen’s effect size or standardised
response means may then be calculated for each change
category. Alternatively a minimum important difference can
be calculated as the mean HQoL change in participants
who reported any improvement in life overall. The final
approach calibrates responsiveness against treatments of
differing efficacy and may be expressed as an observed
treatment effect, a relative percent improvement or stand-
ardised effect size by trial arm

The precision of a measure is its ability to recognise
fine distinctions between different levels of impact and
again it is especially important for evaluative measures,
although less so for discrimination.

As might be imagined, no single measure will perform
very well across all of these properties.  Stability is in
almost direct tension with both responsiveness and precision
because a measure that is stable is less likely to respond
to change. Similarly, one way to increase the reliability of
a measure is to increase the size of the gradations (reduce
precision). Researchers must trade off all the different
properties according to the purpose of their study.

Acceptability

Our participants face time, emotional and cognitive challenges
when they give us personal information. Burdening them
with measures that take a long time to complete is unfair in
its own right. In addition, it may result in participants failing
to complete the study, omitting questionnaire items or falling
into response sets, where they lose concentration and score
every item in the same way. To a certain extent some of
these difficulties can be overcome by making measures user-
friendly. However, the notion of respecting our participants
is reasonable. Some researchers have suggested maximum
numbers of items in questionnaires or interview schedules
for these reasons. These upper limits depend on the mode
of administration (telephone, 20 items; mailed questionnaires,
60 items; face to face interview 80 items) and are provided
here only as a guide (Furlong et al., 2005).

These numbers can be exceeded if the completion
of questionnaires is supervised (for example, if children
complete them at school, supervised by a teacher or re-
searcher) or by the use of inducements (prizes, honoraria,
etc.) to recognise or reward participants for giving their
time. Both of these approaches bring their own challenges.
There may be concerns about the independence of data
collected under supervision, although we have used this
method many times to gain seemingly valid data (Baker e?
al., 2010; Gururatana et al., 2014; Nammontri ef al., 2013).



Inducements carry both practical and moral implications
that might best be discussed with local ethics committees
during research protocol development.

One other aspect of acceptability that requires con-
sideration is the threats to participants’ self-esteem when
they answer questions about personal and sensitive topics
(Waters et al., 2009). Once again this is an area where
it may be invaluable to involve lay people affected by
the condition throughout the research process, so that
they can advise on strategies to overcome these chal-
lenges. At the lesser end of the scale we observed that
whilst answering questions about dentine hypersensitiv-
ity sensitised some people to the condition, for others
it helped them see their pain in context, as a relatively
minor problem (Krasuska, 2014).

The advice on the features of the measures in this
section can be supplemented by using checklists or tools
specifically designed to appraise health-related quality of
life measures. Those produced by the Scientific Advisory
Committee of the Medical Outcomes Trust (2002) and
by Terwee and colleagues (2007) consider not only the
psychometric properties but also the approaches taken
in their development and the breadth of their evaluation.

Using the measure

We have seen that measures may be administered as paper
questionnaires, as interview schedules or via electronic
means. Whilst pragmatic considerations often mean the
mode of administration is determined by the resources
available in relation to the time, staff and equipment
required, some modes are better suited to particular par-
ticipant types or study objectives. For example, Porritt
and colleagues (2014) used smart phones to collect daily
assessments of the impact of sensitive teeth. To further
complicate matters, some measures are better suited to
different modes of administration. For instance, complex
measures with contingent questions are completed more
comprehensively when administered in interviews or
using automated electronic data collection (Robinson
et al., 2003).

As the mode of administration may influence both
the level of completion and the scores derived, the mode
should be consistent throughout a study. Furthermore,
results collected using different modes should be com-
pared only with great care.

The interpretation of HQoL data is beyond the
scope of this paper, but will influence the selection of
a measure. A key issue pertains to the lack of intuitive
meaning in HQoL data, which can manifest in many
ways. For example, a single score aggregates variations
across different dimensions and so may mask important
distinctions in impact. The extraction of a painful tooth
will relieve pain but this impact may be replaced by the
psychological discomfort of an unsightly gap. We know
that some scores are worse than others, but how much
worse? At what point does an impact become clinically
meaningful? Researchers are advised to think very care-
fully about the kinds of impacts they anticipate in their
studies and to check that the measure they select will
allow them to detect and interpret these impacts. Tsakos
and colleagues (2012) provide a good review of the
interpretation of OHQoL data.

A central tenet of this paper is that HQoL data should
be self-reported whenever possible. Unfortunately, this is
not possible in young people (the age of seven years seems
to be a lower threshold) or in those with other cognitive
impairments (Waters et al., 2009, Feeny et al., 1998). In
these cases proxies in the form of relatives, carers or health
care workers can provide data. In general the use of prox-
ies yields biased data that suggest worse HQoL than those
provided by the persons themselves (Scholzel-Dorenbos
et al., 2007). Proxies may be able to assess functional
impacts relatively accurately, but may omit emotional and
spiritual aspects of life (Waters et al., 2009).

Conclusions

Health related quality of life is now an outcome whose
measurement is essential in health research. This paper
has overviewed some complexities of measuring HQoL
and the consequent difficulties of choosing a measure to
do so. The diverse requirements outlined here mean that,
despite the vast numbers of measures already available,
there is rarely a perfect fit for any situation. Instead
researchers should select HQoL measures by making
trade-offs between the purpose of collecting the data, the
inherent qualities of the measures and the practicalities
of their use to find the optimal fit for their situation.
The creation of a new measure is a considerable task in
its own right and should only be undertaken if there is
sufficient time for its development and validation before
it is used substantively.

In summary, the steps to select an HQoL measure are to:
1. Make an explicit statement of your analytic purpose,

level of analysis and intended audience as you would

do in any research protocol
2. Scrutinise the existing measures according to the
requirements of step 1 above
3. Determine whether they measure what you are inter-
ested in. Do they enquire about the relevant aspects of
life? If you need them to, will the items discriminate
between people or respond to variations in health?
4. Will it be feasible to use the existing measures in
terms of the cognitive abilities of your participants,
the burden to them and the administrative costs?
. Are the psychometrics acceptable?
6. Use existing measures if possible.

(9,
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