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ABSTRACT. Health-related quality of life (HRQOL) is an important measure of a patient’s perception of his/her

illness. Over the past 3 decades, numerous instruments have been developed to measure HRQOL in
various patient populations, with 2 basic approaches: generic and disease-specific. While generic
measures have broad application across different types and severity of diseases, disease-specific
measures are designed to assess particular diseases or patient populations. All HRQOL instruments,
however, must be valid and have high reliability and responsiveness. Validity ensures that the instru-
ment measures what it is supposed to measure. Reliable instruments are able to reproducibly differ-
entiate between subjects. Responsive evaluative measures are able to detect important changes in
HRQOL during a period of time, even if those changes are small. HRQOL measures should also be
interpretable, meaning that the differences in scores that correspond to small, moderate, and large
HRQOL changes are easily identifiable. This article describes the steps in the development of
HRQOL instruments from the conceptual framework to creation and testing. Several examples of
generic and disease-specific instruments commonly used to evaluate HRQOL in patients with
immune-mediated inflammatory diseases (IMID) are provided. (J Rheumatol 2011;38 Suppl 88:2-6;

doi:10.3899/jrheum.110906)
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RELIABILITY
DISEASE-SPECIFIC

Health-related quality of life (HRQOL) is a multidimen-
sional concept referring to patients’ perceptions of the influ-
ence of disease and treatment on their physical, psychologi-
cal, and social function and well—beingl. To that end, various
HRQOL instruments have been developed?. HRQOL ques-
tionnaires can be self- or interviewer-administered. They are
used to measure either differences in quality of life between
patients at any point in time or changes in HRQOL within
patients during a certain period of time3.

HRQOL instruments are valuable for a number of pur-
poses, including evaluating the impact of disease and/or
treatment on a patient’s overall well-being in clinical trials
and daily practice*. HRQOL tools can also be used for
assessing health-related gaps across different segments of
the population and for measuring and comparing the effec-
tiveness of healthcare interventions for various conditions?.
Further, both clinicians and policymakers are recognizing
the importance of measuring HRQOL in the daily manage-
ment of patients with various diseases, as well as in making
policy-related decisions?. In the current environment with
drugs and biologics that cost more than older compounds,
improvements in HRQOL are usually a requirement for cov-
erage of these medications. HRQOL instruments can be
important tools to confirm that highly statistically signifi-
cant improvement in a disease is associated with improve-
ment in HRQOL.
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INSTRUMENT DEVELOPMENT

The process of the development of a HRQOL instrument
entails a series of steps, including:

1. Identification of concepts and development of a concep-
tual framework

2. Instrument creation

3. Assessment of instrument properties, and

4. Instrument modification®.

Each step requires a different study construct. While the ini-
tial phases seek to establish the content and the format of the
instrument, the later phases aim to determine the measure-
ment properties of the instrument.

Identification of concepts and development of conceptual
framework. The initial, and probably the most important,
step in instrument development is to identify concepts and
domains of importance’. The most commonly considered
domains include psychological, physical, and social func-
tioning as well as somatic comfort’3-, When deciding on
these, one must consider the intended population (i.e.,
adults, children), condition, timeframe, and research appli-
cation. Expected relationships among concepts are to be
hypothesized.

Instrument creation. During this phase, a first draft of the
instrument is generated. Table 1 outlines a list of items and
considerations included in the process.

Items for inclusion in the measure are usually derived
from a literature review, accompanied by a series of inter-
views with patients and experts in the field. Administrative
methods, response period, and response scales are chosen. It

Table 1. Items considered during the initial development of a health-relat-
ed quality of life (HRQoL) instrument.

Number of items Single item for single concept
Multiple items for a single concept
Multiple items for multiple domains within a concept
Generic vs specific (condition-specific,
measurement  population-specific)
Data collection  Interviewer-administered
method Self-administered
Interactively administered (computer-assisted,
web-based interactive voice response)
Timing As events occur; at defined intervals throughout a study
Timeframe: within the last “period” (i.e., within last
week, 2 weeks, month, etc.)
Single rating on a single concept
Index (single score combining multiple ratings of
related domains or individual concepts
Profile (multiple uncombined scores of multiple
related domains)
Battery (multiple uncombined scores of independent
concepts)
Composite (single rating, index, profile, or battery)
All items and domains are equally weighted
items or Items are assigned variable weights
concepts Domains are assigned variable weights
Response formats Visual analog scale, Likert scale, rating scale,
checklist

Intended

Types of scores

Weighting of

is important to keep a manageable number of items by iden-
tifying and choosing those that are (1) most pertinent to the
purpose of the measure, (2) most important to the patient,
and (3) most frequent. The selection of the number of items
is generally performed by a panel of experts in a particular
therapeutic field. Thereafter, the instrument is formatted and
the instructions are drafted. It is important to ensure that the
items and their description make sense, are easily under-
stood, and are easy to complete within an allocated time-
frame. The types of scoring of an instrument can vary,
namely: a single rating on a single concept; a single score
combining multiple ratings of related domains or individual
concepts (index); multiple uncombined scores of multiple
related domains (profile); multiple uncombined scores of
independent concepts (battery); or a combination of single
rating, index, profile, or battery (composite). Once the initial
version is developed, it must undergo pilot testing, after
which the instrument and the procedures are refined.

Assessment of instrument properties. The third phase in the
development of an HRQOL instrument includes testing to
ensure its reliability, validity, and ability to detect change.
The reliability of an instrument to consistently measure the
characteristic of interest includes the concepts of both repro-
ducibility (rater agreement) and internal consistency (corre-
lation among questions composing an instrument so that dif-
ferent questions on the same concept are in agreement).
Administrative and respondent burden is evaluated and
items are revised accordingly. After the identification of
meaningful differences in scores, the format, scoring proce-
dures, and training material are finalized.

Instrument modification. Finally, during the modification
phase, the concepts measured, populations studied, research
application, and instrumentation or method of administra-
tion can be modified further, if necessary.

EVALUATION OF AN INSTRUMENT AND ITS
PROPERTIES

Once the initial version of an instrument is developed, it
must be tested to ensure that it is reliable, valid, and respon-
sive to changes.

The Outcome Measures in Rheumatoid Arthritis Clinical
Trials (OMERACT) filter. OMERACT 1is an international
organization that focuses on rheumatology outcome meas-
ures'?. To be accepted as an OMERACT-endorsed outcome
measure for use in a clinical trial, the instrument must pass
through the OMERACT filter in its intended setting!®. The
filter has 3 component criteria, each represented by a ques-
tion to be answered about that measure: truth, discrimina-
tion, and feasibility.

In addition, the following 5 criteria should be applied
(Table 2): (1) Feasibility ensures that the instrument is
used efficiently. It takes into consideration administration
time, reading and understanding level, and multicenter
administration.
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Table 2. Criteria for QoL instruments.

Feasibility Can the instrument be used efficiently?

Reliability Does the instrument consistently measure the charac-
teristic of interest? (Includes both the concepts of
rater reproducibility and internal consistency of ques-
tions)

Validity Does the instrument measure what it is supposed to
measure?

Responsiveness Can the instrument detect important changes?

Has the clinical importance of change been estab-
lished?

Interpretability

(2) Reliability certifies that the instrument consistently
measures the characteristics of interest. It includes repro-
ducibility and internal consistency. Repeated testings are
performed to verify test-retest, intrarater, and interrater reli-
ability. In summary, a reliability value of 0.00 indicates
absence of reliability and value of 1.00 means perfect relia-
bility. A reliability coefficient > 0.70 is desirable as it
implies that 70% of the measured variances are reliable and
30% are owed to random error!'!. Cohen’s ¥ coefficient is a
statistical measure of interrater agreement and values > 0.60
are desirable as they show good to excellent agreement
between the 2 raters’ scores!2.

Internal consistency represents the correlations among
items composing an instrument. It verifies whether several
items that propose to measure different aspects of the same
trait produce similar scores. The goal of a reliable instru-
ment is for scores on similar items to be related, but for each
to contribute some unique information. Internal consistency
is usually measured with Cronbach’s o, which ranges
between 0 and 1'3. A rule of thumb is that o = 0.7 indicates
acceptable, and o = 0.8 represents good reliability.
However, reliabilities of oo = 0.9 are not necessarily desir-
able, as this indicates that the items may be redundant.

(3) Validity confirms that the instrument measures what it is
supposed to by demonstrating appropriate correlations with
other measures, usually based on a prior prediction of the
degree of such correlations. Validity of content, criterion,
and construct are the standard categories.

(4) Responsiveness verifies the ability of an instrument to
detect small but clinically important change. This is partic-
ularly important where subjective reports of health status are
one of the primary outcomes of the trial. There are several
ways to present responsiveness: difference from baseline,
treatment difference, relative percentage improvement,
mean response, and relative efficiency. Receiver operator
characteristic curves (Figure 1)'* evaluate how a given
change in score can discriminate patients who improve from
those who do not.

(5) Interpretability ensures that the minimal clinically
important difference (MCID) is established. Table 3
provides an overview of established MCID for 2 commonly
used HRQOL instruments: the Medical Outcomes

ROC Curve
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Figure 1. Example of a receiver operator characteristic (ROC) curve. Used

with permission from Sprawls P. The physical principles of medical imag-

ing. 2nd ed."* [Internet. Accessed August 9, 2011.] Available from:
http://www.sprawls.org/ppmi2/IMGCHAR

Table 3. The minimal clinically important difference (MCID) for Medical
Outcome Study Short-Form 36 (SF-36) and EuroQoL (EQ-5D).

Instrument MCID
Short Form
SF-36 domains!® 3t05
SF-36 / SF-12 PCS: 1.6 t0 7.0
PCS/MCS!0 MCS: 2.3 t0 8.7
SF-6D!7:18 0.03 to 0.041
EuroQol EQ-5D
EQ-5D" Estimated 0.033 to 0.074
EQ-5D VAS!® 4210 14.8
EQ-5D utility2® 0.05

PCS/MCS: physical and mental component summaries; VAS: visual ana-
log scale

Study Short-Form Survey (SF-36) and EuroQoL
(EQ-5D)!5:16.17.18.19.20,

GENERIC VERSUS DISEASE-SPECIFIC
INSTRUMENTS

HRQOL measures can be divided into generic and dis-
ease-specific?!.

Generic instruments. Generic instruments are designed to
assess HRQOL in a broad range of populations with or with-
out chronic illness. While generic instruments may not be
sufficiently sensitive to detect changes in HRQOL in any
specific illness, they are used to compare HRQOL in popu-
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lations with different diseases. Further, when these measures
are applied to healthy populations, normative data can be
gathered. These data can then be used to compare the bur-
den of disease of a specific condition to that of other chron-
ic illnesses, as well as to healthy controls. Commonly used
generic measures include the SF-362% and EQ-5D?3.

The SF-36 is a short-form measure of generic health sta-
tus in the general population (Table 4). It is designed for
self-administration and it can be administered to anyone
over the age of 14 years. It consists of 36 items divided into
8 health profiles. The SF-36 has been translated and adapt-
ed in many countries.

EQ-5D consists of descriptions of health status according
to 5 dimensions (Table 5)%*. Each dimension is divided into
3 levels. By combining different levels from each dimen-
sion, EQ-5D defines a total of 243 health states. These states
may be converted to a score using “sets of values” derived
from general population samples. EQ-5D provides a simple
descriptive profile and generates a single index value for

Table 4. Medical Outcome Study Short-Form 36 health domains'3-22.

Domain Description

Physical functioning Limitations in physical activity because of health

problems (10 items)

Limitations in social activities because of physi-

cal or emotional problems (2 items)

Limitations in usual role activities because of

physical health problems (4 items)

Presence of pain and limitations due to pain

(2 items)

General medical health Self-evaluation of personal health (5 items)

Mental health Psychological distress and well-being (5 items)

Role limitations — Limitations in usual role activities because of
emotional emotional problems (3 items)

Vitality Energy and fatigue (4 items)

Social functioning

Role limitations —
physical
Bodily pain

Table 5. EuroQoL: EQ-5D. Reprinted from EuroQol Group. Health Policy
1990;16:199-208, with permission from Elsevier.

Mobility I have no problems in walking about

I have some problems in walking about

I am confined to bed

I have no problems with self-care

I have some problems washing or dressing
myself

I am unable to wash or dress myself

I have no problems with performing my usual
activities

I have some problems with performing my
usual activities

I am unable to perform my usual activities
I have no pain or discomfort

I have moderate pain or discomfort

I have extreme pain or discomfort

I am not anxious or depressed

I am moderately anxious or depressed

I am extremely anxious or depressed

Self-care

Usual activities

Pain/discomfort

Anxiety/depression

ooooooo o bbb goooo

heath status on which full health is assigned a value of 1 and
death a value of 0.

Disease-specific instruments. Disease-specific instruments
focus on concerns relevant to a particular illness. These
instruments measure changes in HRQOL over time or with
treatment, which is not possible with generic measures.
Some of the common disease-specific instruments used in
IMID include: ASQoL for ankylosing spondylitis®,
PsAQoL for psoriatic arthritis?®, RAQoL for rheumatoid
arthritis?’, PDI (Psoriasis Disability Index)?®, IBDQ
(Inflammatory Bowel Disease Questionnaire)?, and
IBDQoL*,

Specific instruments can also be considered in a broader
context, namely system- or organ-specific instruments. For
example, the most frequently used instrument to assess
HRQOL in patients with psoriasis is the Dermatology Life
Quality Index (DLQI). This is neither a generic (it is cen-
tered on skin) nor a disease-specific instrument. An advan-
tage with this type of questionnaire is its application for
assessment of other dermatological diseases; physicians not
involved in research prefer it to using and interpreting 10 or
20 different disease-specific questionnaires. However, it
also has disadvantages. For example, some skin diseases
also involve other organs (psoriasis involves skin and joints)
and the DLQI does not assess the influence of the joint com-
ponent on QOL.

CONCLUSION

HRQOL instruments allow broader assessment of the effects
of disease and intervention on patients. They are applicable
to all phases of trial assessment and require active patient
participation. They also provide a standardized tool for com-
parison with other studies. The incorporation of HRQOL
instruments in a study improves the likelihood of uptake by
decision-makers and healthcare providers. Results obtained
from QOL assessments are also considered valuable and are
often used in pharmacoeconomic evaluations.
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