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Introduction

Health-related quality of life (HRQOL) refers to howwell a
person functions in their life and his or her perceived well-
being in physical, mental, and social domains of health.
HRQOL includes whether the person can carry out a
range of activities of daily living such as bathing or dressing
him- or herself (physical functioning). It also includes
whether the person can climb stairs, walk, or run. Other
relevant aspects of functioning include the extent to which
one is able to interact with family, friends, and others (social
functioning). The functional part of HRQOL consists of
behaviors that can be observed by other people.

The well-being part of HRQOL refers to internal, sub-
jective perceptions such as vitality, pain, anxiety, depressive
symptoms, and general health perceptions. These percep-
tions are not directly observable by others. A person who is
anxious might look nervous to an external observer or
someone in pain might grimace, but these external signs
can be hidden, difficult to detect, and provide at best an
indirect indicator of the way the person feels.

Methods of Assessing Health-Related
Quality of Life

The target person is considered the best source of infor-
mation about his or her functioning and well-being.
Hence, the usual mode of assessing HRQOL is through
self-reports. HRQOL data are typically gathered using
either self-administered surveys (e.g., mail) or inter-
viewer-administration (e.g., telephone).

When it is not possible to obtain HRQOL data from the
target respondent, HRQOL data can be collected using a
proxy (e.g., family member or clinician). Proxy responses

are more often used in studies of children or adults who are
severely ill or cognitively impaired. Agreement between
proxy and self-reports tends to be better for more observ-
able aspects of HRQOL, such as physical functioning, than
for internal perceptions such as emotional well-being
(Hays et al., 1995; Magaziner et al., 1997).

Generic versus Targeted HRQOL Profile
Measures

Generic HRQOL measures are analogous to intelligence
tests in that they are designed to be relevant to anyone and
allow different people to be compared to one another
because they have taken the same test. Generic profile
measures yield scores on multiple aspects of HRQOL.

The SF-36 is themost well-recognized genericHRQOL
profile measure in the world today. It comprises 36 items
selected from a larger pool of items used in the RAND
Corporation’s Medical Outcomes Study (MOS). Twenty
of the items are administered using a ‘past four weeks’
reporting interval. The SF-36 assesses eight health concepts
using multi-item scales (35 items): physical functioning (10
items), role limitations caused by physical health problems
(4 items), role limitations caused by emotional problems
(3 items), social functioning (2 items), emotional well-being
(5 items), vitality (4 items), pain (2 items), and general
health perceptions (5 items). An additional item assesses
change in perceived health during the last twelve months.

Generic HRQOL profile measures such as the SF-36
are often used to compare the relative burden of disease
for different groups of patients. For example, SF-36 phys-
ical functioning and emotional well-being scores for 2864
HIV-infected individuals in a probability sample of adults
with HIV receiving health care in the United States were
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compared to patients with other chronic diseases and to
the general U.S. population (Hays et al., 2000). SF-36
physical functioning scores were about the same for adults
with asymptomatic HIV disease as compared with the
U.S. general population but were much worse for those
with symptomatic HIV disease (by one standard deviation
[SD]), and worse still (by another standard deviation) for
those who met criteria for AIDS. Patients with AIDS had
worse physical functioning than those with some of the
other chronic diseases (epilepsy, gastroesophageal reflux
disease, clinically localized prostate cancer, clinical
depression, diabetes). SF-36 emotional well-being was
comparable among patients with various stages of HIV
disease, but was significantly worse than the general U.S.
population and patients with other chronic diseases with
the exception of depression. In a separate analysis from
the same dataset, HRQOL for HIV patients coinfected
with chronic viral hepatitis was shown to be similar to
those with HIV monoinfection (Kanwal et al., 2005).

HRQOL Targeted Profile Measures

Targeted measures are constructed to fill the gaps in
generic instruments by tapping aspects of HRQOL that
have particular relevance to people with the characteristic
of interest (e.g., age, gender, disease). A common target
for these measures is a particular disease or condition.
Patrick and Deyo (1989) recommended use of both a
generic measure and disease-targeted items. For instance,
the Kidney Disease Quality of Life (KDQOL) instru-
ment (Hays et al., 1994) includes the SF-36 as the generic
core plus items that assess symptoms and problems asso-
ciated with kidney disease such as the effects of the dis-
ease on daily activities, burden of kidney disease, work,
quality of social interaction, sexual function, and sleep.

Disease-targeted measures have the potential to
be more sensitive to smaller differences and smaller
change over time than generic measures because they
are selected to be relevant to a given condition. In a
study of HRQOL in men treated for localized prostate
cancer, there were no differences on the SF-36 between
those treated with surgery, radiation, watchful waiting, or
an age- and zip-coded matched control group (Litwin
et al., 1995). However, disease-targeted measures of sex-
ual, urinary and bowel function, and distress revealed
worse HRQOL among the treatment groups (e.g., radia-
tion, surgery).

A fundamental consideration for including disease-
targeted measures in tandem with generic cores is the
unique information they capture. The National Eye Insti-
tute Refractive Error Quality of Life (NEI-RQL) multi-
item scales were found to account for 29% of the variance
in satisfaction with vision correction item beyond that
explained by the SF-36 and the National Eye Institute

Visual Functioning Questionnaire (NEI-VFQ) (Hays
et al., 2003). In a study of 598 persons with chronic eye
diseases, the NEI-VFQ scales were found to have low
correlations with the SF-36 (Mangione et al., 1998).
While the SF-36 was not associated with self-rated sever-
ity of gastrointestinal tract involvement, disease-targeted
scales in the Scleroderma Gastrointestinal Tract 1.0 sur-
vey were sensitive to differences in disease severity
(Khanna et al., 2007).

Summary Scores for HRQOL Profile
Measures

Profile measures provide multiple scores (one for each
domain assessed) and more comprehensive information
about a person on a range of HRQOL indicators (e.g., the
eight SF-36 scales). However, there are times when sum-
mary scores are preferred. Summary scores provide par-
simony, but provide less information. Factor analyses are
employed to examine how higher-order factors or sum-
mary measures can be constructed over a range of
HRQOL indicators. Factor analyses of the SF-36 in the
United States provide strong support for two underlying
factors with physical health defined primarily by
measures of physical functioning, pain, and role limita-
tions due to physical health problems, and by mental
health reflected primarily by measures of emotional
well-being and role limitations caused by emotional pro-
blems (Hays et al., 1994). General health perceptions,
vitality, and social functioning represent both physical
and mental health about equally.

The SF-36 Physical Component Summary (PCS) and
Mental Component Summary (MCS) scores were derived
using an orthogonal (i.e., uncorrelated) factor model
(Ware et al., 1995). Inconsistent results have been found
between scale scores and the PCS and MCS because
‘mental health’ scales receive negative weightings in cre-
ating the PCS whereas ‘physical health’ scales receive
negative weightings in constructing the MCS. Thus, bet-
ter mental health tends to lower the PCS and better
physical health tends to lower the MCS. For example, a
study of 536 primary care patients who initiated antide-
pressant treatment found that the SF-36 physical func-
tioning, role limitations due to physical health, pain, and
general health perceptions scales improved significantly
by 0.3 to 0.5 standard deviations over time, but the PCS
did not change significantly (Simon et al., 1998). Inconsis-
tency can arise whenever the physical and mental scales
change in a consistent direction.

Hays and colleagues (1998) derived physical and men-
tal health summary scores using a correlated factor model
in a sample of 255 female and 245 males stratified by age,
race/ethnicity, and educational level to reflect the U.S.
population. Farivar et al. (2007) derived alternative
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summary scores for the SF-36 based on a correlated factor
model. The difference in factor scoring coefficients for
the PCS were as follows (standard scoring vs. alternative):
physical functioning (0.42 vs. 0.20), role limitations due to
physical health problems (0.35 vs. 0.31), bodily pain (0.32
vs. 0.23), general health perceptions (0.25 vs. 0.20), vitality
(0.03 vs. 0.13), social functioning (�0.01 vs. 0.11), role
limitations due to emotional problems (�0.19 vs. 0.03)
and emotional well-being (�0.22 vs. �0.03). For the
MCS the differences in factor scoring coefficients was as
follows: physical functioning (�0.23 vs. �0.02), role lim-
itations due to physical health problems (�0.12 vs. 0.03),
bodily pain (�0.10 vs. 0.04), general health perceptions
(�0.02 vs. 0.10), vitality (0.24 vs. 0.29), social functioning
(0.27 vs. 0.14), role limitations due to emotional problems
(0.43 vs. 0.20) and emotional well-being (0.48 vs. 0.35).
The alternative scoring reduces the number and size of
negative weights that produce inconsistencies between
scale and summary scores.

Preference-Based HRQOL Measures

While profile measures provide a wealth of information
over multiple HRQOL domains, if an intervention shows
improvements in some HRQOL scales and decrements in
others, it may be difficult to make an overall conclusion.
In addition, attrition due to mortality poses a unique
problem for profile measures. If those who die are
dropped from the analysis, results can be biased. Some
proposals for imputing HRQOL scores for the dead have
been made (e.g., Diehr et al., 1995), but no one approach is
entirely satisfactory.

Preference-based measures are designed to integrate
across domains of health to produce a single summary
score for each health state anchored relative to ‘dead’ (score
of 0) and ‘perfect health’ (score of 1). The preference-based
measure SF-6D is derived using a six-dimensional health
classification scheme (physical functioning, role function-
ing, emotional well-being, pain, social functioning, and
vitality) and a subset of items and categories from the
SF-36. Preference weights for 9000 health states defined
by combinations of responses to the SF-36 health survey
were derived. Visual analogue and standard gamble esti-
mating equations were developed to predict preference
scores for each possible health state. The 166 partici-
pants in the valuation study consisted of health profes-
sionals, health service managers and administrators, staff
at the University of Sheffield medical school, undergrad-
uates, and patients at hospital outpatient clinics (Brazier
et al., 1998). A larger study of 611 people from the UK
general population was used to finalize the scoring func-
tion (Brazier et al., 2002).

O’Brien et al. (2003) compared the SF-6D with the
Health Utilities Index, Mark 3 (HUI3) in a sample of

246 patients at increased risk of sudden cardiac death
who were participating in a randomized trial of implant-
able defibrillator therapy. Mean scores differed signifi-
cantly ( p< 0.05) for the SF-6D (0.58) and HUI3 (0.61).
Product-moment and intraclass correlations between the
two measures were only 0.58 and 0.42. Hence, future work
is needed to document and explain the variation in scores
produced by different preference-based measures.

Attributes of Good Measures

The ability of HRQOL data to enhance decision making
in health care, research, practice, and policy depends on
the quality of the instrument used. As reviewed in the
following subsections, key characteristics of a good
HRQOL measure include the conceptual and measure-
ment model, reliability, validity, minimally importance
differences and interpretation of scores, respondent and
administrative burden, alternative assessment modalities,
and language translations.

Conceptual/Measurement Model

The U.S. Food and Drug Administration (2006) guidance
on patient-reported outcomes (PROs) for labeling and
promotional claims emphasizes the importance of identi-
fying concepts and domains that are important to patients
(Figure 1). In addition, the document argues for a clear
conceptual framework or specification of how items are
grouped into domains. The mapping of items to the con-
cepts they represent is a fundamental step in the develop-
ment and evaluation of HRQOL measures.

Focus groups and cognitive interviews can be very
helpful in developing and evaluating the conceptual
framework. Focus groups typically consist of a moderator
interacting with six to twelve people representing the
target population, significant others (e.g., family), or
health-care providers of the target population. Focus
groups may be used during all stages of instrument devel-
opment and evaluation. In early stages, focus groups may
respond to open-ended questions that elicit information
about important issues and concerns about the HRQOL
construct. This may uncover cultural differences in
the experiences of the HRQOL domain. Further, it is
possible to use focus groups to obtain feedback on item
formulation and how items are perceived. For lengthy
instruments, focus group members typically complete
the instrument in advance and the moderator may ask
individuals to discuss complex terms and identify unclear
items. Focus groups may also help in generating hypoth-
eses or explanations for interpreting data that have been
collected (Aday, 1996).

Cognitive interviewing is a powerful tool for gaining
a better understanding of the underlying or covert process
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involved in responding to survey items through the use of
verbal probing techniques (Willis, 2005). It is used to
evaluate the quality of each item in terms of a person’s
understanding of the item, ability to retrieve the appropri-
ate information, decision making on reporting retrieved
information, and selection of the response. Further, cog-
nitive interviews can be used to examine relationships
between participant characteristics, such as ethnicity, and
responses to HRQOL items.

The cognitive interview process includes both the
administration of an instrument and the collection of
additional verbal information about the survey responses
(Beatty, 2004). Cognitive interviewing encompasses the
more specific practice of cognitive debriefing. The term
cognitive debriefing is typically associated with following
up with a respondent through the use of retrospective
probes, after he or she has completed an instrument
with a line of questions aimed at uncovering any difficul-
ties the person may have experienced with either the item
content or instructions. For cognitive interviews that
involve concurrent probing, the interviewer follows each
question with a series of probes to capture participant
understanding. In contrast to the retrospective cognitive
debriefing, concurrent probing can yield information
about the cognitive processing of the item at a point
close in time to when it is first presented. It is recom-
mended that five to twelve persons are used for cognitive
interviews with a second, iterative round of testing to
evaluate items revised from the first round (Willis, 2005).

Cognitive interviews can include both scripted probes
to ensure that particular information is collected in every

interview and then could be compared across all inter-
views and emergent, nonscripted probes that help
interviewers make sense of gaps or contradictions in par-
ticipants’ responses and provide contextual information
needed to precisely define item problems. If sufficient
numbers of cognitive interviews are conducted, a coding
mechanism allows researchers to use quantitative meth-
ods (e.g., logistic regression) to determine if problems
encountered during the interviews are due to a number
of factors including cultural effects. Cognitive interview-
ing has been employed as an instrument evaluation tool in
several HRQOL studies.

Reliability

The first attribute evaluated and reported typically is reli-
ability, the extent to which a measure yields the same
number or score each time when the construct being
measured has not changed. Internal consistency reliability,
the primary method of estimating reliability for multi-
item scales, provides information about the associations
among different items in the scale. Internal consistency
is typically indexed by coefficient alpha, which is esti-
mated using a two-way fixed-effect analysis of variance
(ANOVA) that partitions the ‘signal’ (i.e., between per-
son variance) from the ‘noise’ (i.e., interaction between
people and responses to different items). Alpha can
also be expressed as: a¼ (K� Rii)/(1þ (K� 1)� Rii).
This alternative expression illustrates how reliability
increases with the number of items (K) in a scale and
the intraclass correlation (estimated reliability for a

Identify concepts and domains that are important to patients
Determine intended population and research application

Hypothesize expected relationships among concepts

i. Identify concepts and develop
conceptual framework

Assess score reliability, validity, and ability to detect change
Evaluate administrative and respondent burden. Add, delete, or revise items

Identify meaningful differences in scores. Finalize instrument formats,
scoring, procedures, and training materials

iii. Assess measurement properties

iv. Modify instrument
Change concepts measured,
populations studied,
research application,
instrumentation,
or method of administration

ii. Create instrument

PRO

Generate items
Choose administration method,

recall period, and response scales
Draft instructions

Format instrument
Draft procedures for scoring and

administration. Pilot test draft
instrument. Refine instrument and

procedures

Figure 1 How are PROs developed?: The FDA perspective.
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single item), which is based on the correlations among
items (Rii). A multi-item scale is typically more reliable
than a single-item measure.

Test-retest reliability is the only option available for
single item scales, but can be used for multi-item scales as
well. Picking the optimal time interval for test-retest
reliability may be difficult. It should not be too soon
such that responses at the second assessment are simply
memories of the first assessment, yet not so long that true
change in the construct has occurred during the time
interval between the initial and subsequent HRQOL
assessment.

Reliability coefficients range in theory between 0 and 1,
with 0.70 the standard threshold for adequate reliability
for use of measures for group comparisons. For individual
applications, a more stringent minimum threshold of
0.90 reliability has been suggested (Nunnally, 1978).
The higher standard is needed because the error around
an individual’s score is larger than the error around a
group mean score. For example, even with a reliability
of 0.90, the individual’s standard error of measurement –
SD� square root of (1� reliability coefficient)¼ 0.30�
SD. If the SD of a measure is 10 as it is with the SF-36v2
scales, then the width of the 95% confidence interval
around an individual’s score is 12 points (greater than a
SD) as it extends from 6 points below to 6 points above the
estimated true score. Using the same instrument in a
group, a sample size of 25 people would result in the
width of the 95% confidence interval around the group
mean to be 2.4 points (approximately one-quarter of a SD).

Reliability and standard error of measurement (SEM)
are inversely related; the more reliable the instrument,
the smaller the SEM. This association has important
implications for the sample size needed to detect group
differences in HRQOL measures. For example, adjusting
for the SEM, the required sample size per group to detect
a difference between baseline and follow-up of about one-
third of a SD is about 297 versus 227 per group if the
reliability is 0.69 versus 0.84, respectively (Zimmerman
and Williams, 1986).

The limitation of the traditional measures of reliability
is that they assume that the reliability of a scale is fixed for
all score levels. For example, a pain instrument with a
reliability of 0.82 would be considered acceptable for mea-
suring a group’s average state of pain no matter if the group
experiences mild, average, or severe levels of pain. In
contrast, item response theory (IRT) provides an alterna-
tive assessment of reliability in terms of item and scale
information curves. The IRT information curve indicates
the precision (reciprocal of the error variance) of an item or
scale for measuring different levels along its underlying
HRQOL trait continuum. Thus, the reliability of an item or
scale varies depending on the trait level one is assessing.
Items are most useful when they are appropriate or
matched to the individual completing it. For instance,

asking a person who is generally happy and content
with life about thoughts of suicide in the last week is
not likely to be informative for measuring his/her emo-
tional distress level. Items are most informative when
the answer that someone will give is less certain probabi-
listically (e.g., just as likely to say ‘yes’ as ‘no’ to a dichoto-
mous question). Because of the emphasis on assessing
dysfunction, information curves for measures often reflect
higher precision for measuring worse HRQOL than for
measuring better HRQOL. This is appropriate for deter-
mining if an intervention has an effect on the population
if dysfunction is the range of the continuum targeted by
the measure.

Validity

Validity is the extent to which an instrument measures
that which it was intended to measure and not something
else. There are three main subtypes of validity: content,
criterion, and construct. Content validity is the extent to
which a measure represents the appropriate content and
the variety of attributes that make up the measured con-
struct. Another way of expressing content validity is the
adequacy of sampling of the material in the measure.
Adequate sampling is best ensured by a plan for content
and item construction before the measure is developed.
Focus groups and other qualitative methods (e.g., cogni-
tive testing) are sources for appropriate content. A group
of experts can examine items and can either endorse the
content validity or identify any important gaps in content.
Face validity is considered a form of content validity in
which the content of a scale is evaluated in terms of the
extent to which it is perceived to be measuring what it is
supposed to measure by patients or experts.

Criterion-related validity refers to the extent to which
the measure agrees with an external standard, typically a
‘gold standard’ measure. An example would be the devel-
opment of an observational measure of how well an indi-
vidual is breathing and comparing it to the gold standard
of a pulse oximeter that measures oxygen saturation.
Because there is typically no gold standard for HRQOL
measures, criterion-related validity is usually not applica-
ble. For situations in which it is appropriate, evaluation of
criterion-related validity would involve determining the
extent to which the new measure is consistent or captures
the essence of the gold standard measure. For example,
one might employ contingency table analyses of sensitiv-
ity and specificity or area under the curve analyses to
assess the level of agreement of the new measure with the
standard.

Construct validity is the extent to which the measure
‘behaves’ in a way consistent with theoretical hypotheses
and represents how well scores on the instrument are
indicative of the theoretical construct. Construct validity
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evaluation includes the degree to which a measure corre-
lates with other measures to which it is similar and does
not correlate with (diverges from) measures that are dis-
similar. A surplus of terminology exists in the literature
that falls into the general class of construct validity. For
example, the multitrait, multimethod approach to validity
assessment refers to convergent and discriminant validity
as aspects of construct validity. Although responsiveness
(i.e., an instrument’s ability to capture sensitivity to
change) is often described as a separate psychometric
property of HRQOL instruments, in actuality it is one
aspect of the construct validity of a measure because a
valid measure should change in accordance with true
underlying change (Hays and Hadorn, 1992).

Construct validity is typically examined using bivari-
ate correlations, factor analysis, and multivariate regres-
sion models. For example, one could hypothesize that a
breast cancer patient’s self-esteem was positively asso-
ciated with breast-conserving surgery. One could regress
self-esteem on type of surgery (e.g., lumpectomy, partial
mastectomy, radical mastectomy) and background vari-
ables such as age, marital status, and educational level.
A statistically significant finding for type of surgery
would support the hypothesis and construct validity of
the measure of self-esteem. A more complicated exam-
ple is as follows. Suppose one hypothesized that larger
breast size was associated with lower self-esteem in men
but higher self-esteem in women. One could then com-
pute rank order correlations separately by gender
between a category measure of size (A, B, C, D, DD)
and a self-esteem measure. In addition, one could regress
self-esteem on a gender dummy variable (female¼ 1;
male¼ 0), breast size, the interaction of female gender
with size, and some background variables such as age and
educational attainment. The presence of a positive sig-
nificant interaction term would support the hypothesis
and construct validity of the measure of self-esteem. One
might also imagine more refined hypotheses, such as a
quadratic effect among females such that intermediate
cup size (e.g., B or C), are associatedwith the highest level
of self-esteem.

Minimally Important Difference and the
Interpretation of Scores

The minimally important difference (MID) is the smallest
change in HRQOL that is perceived by patients as bene-
ficial or that would result in a change in treatment
(Guyatt et al., 2002). Evaluating the MID is a special
case of examining responsiveness to change that focuses
on the people who are deemed to have had ‘minimal’
change. Hence, a fundamental aspect of estimating the
MID is identifying the subgroup of people who have
changed by a minimal amount. The essential step is to
use external information or anchors (retrospective mea-
sures of change, knowledge about the course of health
over time, clinical parameters) to identify those who have
changed.

The best anchors are ones that identify those who
have changed but not too much. In other words, it is
important to identify the subset of people who have
experienced minimal, but detectable, change. Figure 2,
for example, shows a hypothetical plot of the impact on
physical function of four life interventions. The change
from preintervention to postintervention is displayed on
the y-axis. Changes in physical function for getting hit
by a feather, rock, bike, and car are 0, 2.5, 12.5, and 20,
respectively. Assuming the physical function scale has a
standard deviation of 10, the getting hit by a car interven-
tion results in a substantial impact on physical function
(two standard deviations). At the other extreme, the
feather has no detectable impact on physical function.
The bike impacts physical function by 1.25 standard
deviations and the rock impacts it by about a quarter of
a standard deviation. If one had the highest possible
physical functioning at baseline, a decline of 1.25 standard
deviations on the SF-36 physical functioning scale would
occur at follow-up by a report of being limited ‘a lot’
in vigorous activities, limited ‘a little’ in moderate activ-
ities, and limited a lot in climbing several flights of
stairs. A decrease by one quarter of a standard deviation
would occur if one reported being limited a little in
vigorous activities.

Intervention
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Figure 2 Hypothetical change in physical function (T-score units) by magnitude of intervention.
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The car, bike, and feather interventions would not be
good anchors for estimating the MID because they would
be expected to produce changes in physical function that
are either nonexistent (feather) or too large (bike or car).
One might argue, however, that getting hit by a rock could
be an anchor that might be useful for estimating the MID
in physical function.

One type of anchor that has been used in the past is
asking study participants at follow-up to report how much
they changed since baseline of a study using a multiple
categorical response scale such as ‘got a lot better,’ ‘got a
little better,’ ‘stayed the same,’ ‘got a little worse,’ ‘got a lot
worse.’ People who reported either getting a little better
or a little worse constitute the minimal change subgroup.
The change in HRQOL reported by this subgroup of
people would then be the estimate of the MID as per-
ceived by the patient. One should look at change for those
getting worse versus getting better separately first and if
the results are consistent pool them together after
accounting for the difference in the direction of change
(e.g., multiplying the change for those who got a little
worse by negative one to account for the direction differ-
ence). It may also be informative to evaluate whether the
MID estimate is invariant to location of the scale (low or
high on the construct).

Retrospective self-reports are known to be subject to
recall bias (Schwartz and Sudman, 1994). When retro-
spective change items are used as anchors, it is useful
to determine if they reflect the baseline (pretest) and
present (posttest) status equally. In theory, retrospec-
tive change items should correlate positively with the
posttest and have a negative correlation of equal magni-
tude with the pretest as illustrated in the following
formulas: r (x, y � x) ¼ r (x, y) and r ( y, y � x)¼
r ( y, �x)¼�r (x, y), where r is the correlation, x is the
pretest, and y is the posttest. In reality, retrospective self-
reports tend to correlate more strongly with the posttest
than they do with the pretest because current status
unduly influences the retrospective perception of change.

As with any anchor, use of clinical anchors requires
establishing the amount of change that is a reasonable
indicator of ‘minimal.’ Kosinski et al. (2000) defined mini-
mal improvement on their clinical measures as 1–20%
improvement in the number of swollen and tender joints
in a study of 693 patients with rheumatoid arthritis.
Although this may be a reasonable threshold, other inves-
tigators might argue for something different.

The variety of possible anchors and uncertainty in the
anchor cut point that defines a minimal difference makes
a single estimate of MID problematic. Using the retro-
spective report anchor as an example, the recall item
might refer globally to change in ‘health,’ ‘health-related
quality of life,’ or ‘quality of life.’ Moreover, the anchor
might be worded more specifically such as ‘physical func-
tioning,’ ‘pain,’ ‘getting along with family,’ etc. The choice

of words could lead to variability in the performance of
the anchor. Any specific anchor may be more or less
appropriate for different HRQOL domains. For example,
a vitality scale might be expected to change more than a
pain scale in response to change in hematocrit. Interpret-
ing change in response to a particular anchor should take
into consideration that not all domains should change or
change equally in tandem with the anchor. Other factors
that can lead to variation in the estimation of the MID
include whether the people being evaluated are high or
low on the measure at baseline, whether they improve or
decline in HRQOL over time, and whether they have
similar demographic, clinical, and other characteristics
(Hays and Woolley, 2000).

Respondent and Administrative Burden

Respondent burden is the time, effort, and other demands
imposed on respondents to a survey. Administrative bur-
den is the demand on those who administer the survey.
A measure that has adequate reliability and validity will
not be used in practice if the burden on the respondent or
those who administer it is excessive.

A rule of thumb is that about 3–5 survey items can be
administered per minute. Of course, these rules of thumb
are general and do not take into account the nature of the
items. Survey items with fewer response options are more
quickly administered. For example, Hays et al. (1995)
found that 832 clients enrolled in treatment programs
for impaired (drinking) drivers completed about 4.5
items per minute for an alcohol screening scale with
polytomous response options but they were able to com-
plete about 8 items per minute for scales with dichoto-
mous response options.

There is no absolute time threshold for survey admin-
istration, but surveys that can be administered in 15–30
minutes are preferred over longer surveys. Applying
the 3–5 items per minute rule of thumb, 45–65 items
can be administered in 15 minutes while 90–150 items can
be administered in 30 minutes. Because the survey needs
to be accessible to slower respondents, the lower end of
the range should be used in planning survey length.

Availability in Alternate Forms

Alternative forms refer to the ability of the HRQOL
instrument to be administered in different modes (e.g.,
mail self-administration, telephone interviews, web self-
administration). The equivalence of alternative modes of
administration is especially important in vulnerable and
hard-to-reach populations given the advantages of mixed
mode data collection for enhancing study participation
rates (Brown et al., 1999).

There is consistent evidence that interviewer-adminis-
tration yields more socially desirable (better HRQOL)
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responses than self-administration (Dillman et al., 1996).
Indeed, there is consistent evidence that interviewer admin-
istration results in more positive HRQOL reports than does
self-administration (McHorney et al., 1994; Weinberger
et al., 1996; Jones et al., 2001). For example, persons rando-
mized to telephone interviews had more positive SF-36
scores than those randomized to mail self-administration,
leading McHorney et al. (1994: 565) to recommend mode-
specific norms.

Translations

Establishing the conceptual and linguistic equivalence of
translated and original versions of HRQOL survey instru-
ments is necessary. The international adaptation and eval-
uation of the SF-36 health survey has been one of the
most systematic and coordinated efforts to date (Ware and
Gandek, 1998). Efforts such as this suggest a series of
important steps in translation of instruments.

If one is trying to translate an instrument developed by
someone else, it is a good idea to contact the developer to
obtain approval for translation and to work out an
acceptable mechanism for proceeding (Acquadro et al.,
1996). Working closely with the developers can be mutu-
ally beneficial and synergistic. The primary goal of the
effort is to produce a translation that is linguistically
and conceptually equivalent to the original version. Equiv-
alence can only be obtained if the original and translated
versions have the same meaning. Translators should be
instructed to produce colloquial translations that will
be understood by the general public (Acquadro et al., 1996).

The instructions, items, and response choices should
be translated independently by at least two trained bilin-
gual translators. Ideally, these translations should be car-
ried out by local teams and both translators should
be native speakers of the language into which the measure
is being translated. Translators can rate the difficulty of
translating each item and response scale using a 0 (not at
all difficult) to 100 (most difficult) scale (Ware et al., 1996).
To help select equivalent response options, the Thurstone
and Chave (1929) method of equal-appearing intervals
can be employed. In this method, a sample of raters
(n¼ 25 or so) is asked to rate the position of intermediate
response choices using a 10-cm line anchored by the
extreme (lowest and highest) response choices (Ware
et al., 1996). The translators should compare their transla-
tions and reconcile discrepancies.

Two different translators should then rate the quality
of the reconciled forward translation. Each item and
response scale is rated for its conceptual equivalence to
the original version using a 0 (not at all equivalent) to 100
(exactly equivalent) scale. Items and response scales that
are rated less than 75 on the 0 to 100 scale are retranslated
by the original translators until an acceptable indepen-
dent rating of equivalence is obtained.

The resulting translation should then be cognitively
tested in a small sample (about 10) of patients. This testing
should take the form of concurrent or think-aloud
interviews as well as self-administration followed by
retrospective interviews ( Jobe andMingay, 1990). Follow-
ing cognitive testing, the item and response options
should be rewritten as necessary and a new version of
the translation produced. Ideally, the next step is to
convene a panel that includes the forward translators, a
survey design expert, a patient, and a clinician. The
panel’s job is to evaluate the conceptual equivalence of
the translation and the original survey instrument. The
forward translation is then finalized based on the panel’s
feedback.

After approval of the process by the developers, the
final forward translation should be back-translated by two
other translators. Both of these translators should be
native speakers of the original language of the survey.
These two translators should compare their backward
translations and come to agreement about discrepancies.
The reconciled back translation will then be compared
against the original and each item and response scale
rated for equivalence to the original version using a
0 (not at all equivalent) to 100 (exactly equivalent) rating
scale. Items and response scales should be rated highly
(e.g., 75 or higher on the 0–100 scale) for the translation to
be approved.

The next step is field testing the translated survey
instrument. At a minimum, the translation should be admi-
nistered to a sample of 75 people who are native speakers of
the target language. Scale equivalence should be assessed
by performing standard reliability and validity testing and
comparing these results to those obtained for the original
sample (Hays et al., 1995). Ideally, the translated and the
original versions of the instrument should be administered
to a bilingual sample in counterbalanced order to allow
for direct comparisons of responses for the same respon-
dent (c.f. Coons et al., 1998).

Meaningful and valid comparisons of different groups
assume that the generic measure is equivalent in the
different groups. This means that the HRQOL scales
should have the same level of acceptability, reliability,
and validity in different segments of the population.
In HRQOL studies, some attention has been paid to
evaluating cross-group equivalence involving different
language or race/ethnic subgroups. For example, Yu
et al. (2003) compared the reliability and mean scores
of the English and Chinese versions of the SF-36 in a
sample of 309 Chinese nationals bilingual in Chinese and
English living in the United States. Similarly, the Interna-
tional Quality of Life Assessment Project evaluated the
equivalence between the U.S. English and translations
versions of the SF-36 into multiple languages including
Dutch, Spanish, German, Japanese, and Italian (Gandek
et al., 1998).
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Item Banking

An item bank is a collection of items that measure a single
HRQOL domain that have undergone rigorous quali-
tative, cognitive, and psychometric review (including
cross-cultural group validations), and that have been
IRT-calibrated with a set of properties allowing instru-
ment developers to select an item set matched to the
characteristics of the study population (Reeve and Fayers,
2005). The bank can be used to develop short-form
instruments selecting the best set of items, or used for
computerized-adaptive testing (CAT). Instruments built
from item banks can yield reliable and valid measurement
with reduced response burden.

Another advantage of item banks is the ability in a
comparison trial to tailor the item severity (not content)
to the target group. For one reason or another, one group
may have more depression or pain than another. The
item bank can provide different sets of items (but all
measuring the same construct) to the different groups,
yet because the items come from the same item bank,
scores can be compared. Further, item banks can offer
the ability to administer repeated HRQOL assessment
in a short time frame and not have to worry about
issues related to memory effects for responses given on
previous assessments. A well-populated item bank can
provide alternative HRQOL scales all linked on the
same metric.

The strength of a bank to deliver precise, valid, and
efficient measurement depends, like any other HRQOL
instrument, on the developmental process. An item bank
should start with a conceptual framework that leads to
identifying existing items that measure that domain and/
or developing new items. Once the item pool has been
built of old and new items, a thorough qualitative review
phase must begin evaluating the items using the techni-
ques described above including focus groups and cogni-
tive interviewing. Next, response data with a large sample
representative of the target population must be collected
and used to quantitatively review the item performance
and make IRT-calibrations.

Use of Measures in Research, Population
Surveillance, and Clinical Practice

HRQOL measures can be used for a range of potential
applications. The most common application to date has
been for group-level comparisons in research. For exam-
ple, Lorenz et al. (2006) found that each additional symp-
tom at follow-up was associated with worsened overall
health and overall quality of life ratings in a nationally
representative cohort of 2267 patients in care for HIV
who were surveyed in 1996 and again in 1998.

HRQOL measures are also used for population sur-
veillance. For example, one study of U.S. Medicare
managed-care beneficiaries found that age- and gender-
adjusted annual expenditures in the year after a self-rating
of health varied from $8743 for those who rated their
health as poor to $1656 for those rating their health as
excellent (Bierman et al., 1999). The SF-36 has been
administered to Medicare beneficiaries enrolled in man-
aged care as part of a project to monitor performance and
stimulate quality improvement in managed care plans
(Haffer and Bowen, 2004; Jones et al., 2004). The HUI
was administered in the Joint Canada/United States
Survey of Health, a binationally representative random-
digit-dial telephone survey administered in both the
United States and Canada to compare the health of
those 18 and older in the two countries (Sanmartin et al.,
2006). The Medical Expenditure Panel Survey is a
nationally representative survey of health-care utilization
and expenditures for the U.S. noninstitutionalized civilian
population (Cohen et al., 1996) that included the SF-12
version 1 and the EQ-5D in some administrations.

Investigators with the Dartmouth Cooperative
Information Project (COOP) were pioneers in the use
of HRQOL measures in clinical practice. The COOP
chart system was developed by a network of community
medical practices that cooperate on primary care research
activities. The COOP charts were developed for the
purpose of making a brief, practical, and valid method to
assess the functional status of adults and adolescents.

The charts are similar to Snellen charts, which are
used medically to measure visual acuity quickly in busy
clinical practices. Each chart consists of a title, a question
referring to the status of the patient over the past
2–4weeks, and five response choices. Each response is
illustrated by a drawing that depicts a level of function-
ing or well-being along a 5-point ordinal scale (Nelson
et al., 1990). The illustration makes the charts appear
friendly without seeming to bias their responses (Larson
et al., 1992).

In one study of 29 intervention and 27 control group
physicians, the Dartmouth COOP Charts were used to
assess HRQOL of adult patients during a single clinical
encounter (Wasson et al., 1992). The ordering of tests and
procedures for women was increased by exposure to the
COOP Charts (52% vs. 35%; p< 0.01); the effect in men
was not as significant (37% vs. 23%; p¼ 0.06). Although
women reported no change in satisfaction with care, men
claimed that the clinician helped in the management of
pain (p¼ 0.02).

A prospective randomized study of 28 oncologists and
286 cancer patients documented more frequent discussion
of chronic nonspecific symptoms ( p¼ 0.03) in the inter-
vention group. HRQOL improvement was associated with
use of HRQOL data ( p¼ 0.016) and discussion of pain
and role function ( p¼ 0.046).

Measurement and Modeling of Health-Related Quality of Life 203



Despite some encouraging results in the use of
HRQOL measures in clinical practice, Greenhalgh et al.
(2005) argued that more attention needs to be given to the
mechanism linking HRQOL assessment to better out-
comes to maximize its impact on clinical decisions.

Wasson and James (2001) discussed how HRQOL
assessment and feedback could be used at multiple levels
including clinic, school, workplace, and community. They
note that in the clinic patients and providers are encour-
aged to discuss the patient’s HRQOL. In the school sys-
tem, aggregated information can be used to target
programs to meet student needs. Health assessment and
personal feedback at school (Wasson et al., 1995) or in the
workplace can be offered to improve health and reduce
health-care costs. Finally, the Internet provides a means
by which health assessment and feedback can be used to
improve the health of the community.
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