Patient-Reported Outcomes

1. Learning Objectives

After reviewing this chapter readers should be able to:

o Define patient-reported outcomes and their role in research and practice;

o Identify different types of patient-reported outcome measures and their strengths and
weaknesses in application;

e List and give examples of the concepts and domains incorporated into health status,
quality of life, and health-related quality of life measures;

o Identify and define the measurement properties of new or existing patient-reported
outcome measures, with special attention to validity of the assessment; and

e Write a critical appraisal of a patient-reported outcome assessment in a clinical trial.
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2. Introduction

While you and i have lips and voices which
are for Kissing and to sing with
who cares if some one-eyed son of a bitch

invents an instrument to measure Spring with?

--e. e. cummings, "voices to voices, lip to lip... (XXXI1I11)"

The extract from the poem above

illustrates his distinctive use of words,

his rejection of common rules for Siel) FHeEing ke ROk

writing, such as capitalization and

punctuation, his irreverence, and his * Why should people care about

originality. He challenges us to think MERENAING ANS PEHEt S e

i i @
about the wisdom and goal of and voice*

measuring quality of life or what * Are there any limits to our

many in the field are beginning to call tgmte, L, Gai erining

Patient-Reported Outcomes (PROSs), E9eliE SPEMETES Cff IEERIH £

because quality of life has many broad iliness be assigned a number

meanings and using PRO terminology UiEl SISy MRS ene persen's

requires specification of the concepts el Sl 1B BEier e

being measured. PROs in the poem EMTITET & OF DEMIES IB2EL7 e

?
are analogous to the measurement of yesterday"

‘spring’. e What is it about PROs that can
be measured and best can we
go about this task?

e How do we label what it is we
are trying to measure most

appropriately?
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@‘3‘ Exercise 1: Level of Importance

Below are a selection of comman things individuals find important in life. Where they
fall in importance is impacted, however, by the health status of the individual. Consider
the importance of these factors in your own life. Then, using your mouse, drag and
drop these factors into the spaces provided to create your own list of importance for
when you are well and when you are ill.

: . . [=] . P N R - :
k Exercize .‘F‘ay]ng Bills —— Working P Seeing Friends "-:-:« Eating Well

When Well J When Il
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There are several important features of self reported measures in medicine and public health:

e They are used increasingly to help determine whether treatments are doing more good
than harm;

e These outcomes are assessed and often compared to clinical measurements that
remain the primary end-points for most clinical trials and for many clinicians, because
they are familiar through long or repeated use; and

e Epidemiological investigations and population surveys incorporate self-reported
outcomes to compare populations and to describe the status of different populations.
Sometimes these are called quality of life indicators, although more frequently the

term health status indicators best describes the content of these measures.

Difference Between Clinical Measures and Self-Report Measures
Clinical measures include physiologic measures that require professional
knowledge to interpret and clinician judgments that come from interviews and

observations of patients.

Self-report measures of health and quality of life often have more meaning to
the persons who are affected by disease, are undergoing treatments, or are

trying to restore or maintain health.

Because perceptions of health and illness influence what people do about their health (e.g. visit
doctors, go to a hospital, or ignore signs and symptoms), policy makers are also increasingly

interested in self-reported outcomes.
Self-reported measures diff from clinical measures in three important ways.
1. Self-report measures often correlate poorly with physiologic measures.

Example: Exercise capacity in the laboratory is only weakly related to exercise

capacity in daily life (Guyatt et al., 1985).
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2. Another common disconnect is the observation that two patients with the same clinical
status or physiologic state may have dramatically different responses to the condition.
Example: It is not uncommon for two patients experiencing back pain with the same
range of motion and even similar ratings of back pain to have different abilities to
work and different responses to pain. One patient with back pain may stay home from
work, while another with the same pain rating goes snow skiing. In patients with
major depression, depending on individual and environmental factors, some patients
may continue to work and take care of their families, while others quit their jobs and
stay at home.

3. Perhaps most importantly, assumptions by clinicians and investigators that physiologic
outcomes predict those outcomes that are important measures of benefit often turns

out to be incorrect (Kunz et al., 2008).
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3. Reasons to Measure PROs

@‘3 Exercise 2: Patient-Important Outcomes

For each surrogate in the following table, identify the patient-important outcomes (PI1Os) with
which there is a putative causal link. When you make a correct match a summary of results of
randomized trials will appear. These results disappointed investigators by showing that their
understanding of biology may be temibly flawed: compelling biclogical rationale failed to predict
impact on patient-important outcomes, sometimes disastrously so.

Drag the following cutcomes into the PIO column below which you think was the trial result
N QOL impairment
Dyspnea . QOL impairment, '

Death  _ 1 Fatigue Renal Failure coronary events *F;u:geubr;a; and longbone

CIntervention ~ Surrogate Endpoint Outcomes

Milrinone, amrincne, ibopamine, | Measures of cardiac
epoprotonal, vesnarinane for funciion
patients with heart failure

Homaone replacement therapy High-Density Lipopratein
for post-menopausal women and ultrasound-measurad
vessel wall thickening

Fluoride for wamen with Bone density
osteoporozis
Encainide and flecainide for Arrhythmia suppression

cardiac arrhythmias

Rosiglitazone for diabetes Serum glucose or
Hemoglabin A1C

Tarcetrapib for prevention of HOL
coronary events
Mitric oxide for critically il Oygenation

patients with acute respiratory
distress syndrome (ARDS)

Theophylline for asthma Spirometric measures of
lung function




e-Source

Behavioral & Social Sciences Research

Each person is first and foremost an individual, a somebody, a
someone, a soul, a human being. Thus, it is not a large leap to define
quality of life as “what the person or patient says it is” (Joyce et al.,
1988).

Emphasis on the individual differs from most commonly-known quality of life measures, which
reject the idiographic view that one can find comparable cues to what quality of life is between
individuals, let alone between groups or cultures. The domains of quality of life in the idiographic
view must, instead, be chosen by the individual himself or herself and then evaluated in relation
to the individual’s environment, such that the person and the environment intersect (Joyce et
al., 1999).

Example 1: Observational Studies

A 25 year old athlete is engaged in numerous sports, and does very well. For reasons he
finds hard to understand, he finds his life unsatisfying and is generally not very happy. A
diving accident results in quadriplegia, leaving him completely dependent. After a month of
depression, he finds the meaning in life that had previously eluded him. When asked about

his mood, he describes himself as satisfied with his limited life, and overall very happy.

Q: Was his quality of life better before, or after, his accident?

A: If one adopts this perspective strictly, no two measures of quality of life might look the
same, as each measure would tap individual experience that may be constrained by the
particular environment of the individual or by the moment in time. A scientist who
completely rejects the nomothetic ideal of finding a general “law” or “pattern” might well
find sympathy with the poem by e.e. cummings. In the end, all individuals have separate

identities, physically, emotionally, and spiritually.
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@‘3 Exercise 3: Quality of Life when 11l versus Well

In the illustration below is an example of three individuals and indicators for their personal
importance levels for five areas of their lives (Very Important, Important, Somewhat Important, A
Little Important or Mot Important). Using your mause, slide the orange dot in the bottom bar to
different places of health to view how the importance of these areas change depending on
whether the person iz well or ill.

Ask three individuals you know what they would define as guality of life and how it might change
it they were ill versus well.

Ve
Impu%nt
Important E
R R
I I
H E H
Somewhiat ° 1 €
Imiportant I F
H o o
G R R
A Little W i g
Imporiant E = =
L L L
L F F
Nat |
Imporant —
[
Person A Person B I Person C
Female, 24 Female, 42 ‘ Male, 31
Single Married, d Divarced
Graduate student Dual Income In a relationship
Mo children 2 children Mon-custodial parent of
1 child
Regular at gym

'WELL MODERATE ILL
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Many outcome researchers seek some compromise in the debate between the completely
idiographic approach, which emphasizes the individual and the particular, and the nomothetic
approach emphasizing the group and the general. There are four well recognized approaches to

assessment, described here.
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Individualized Assessment:

Some researchers have developed individualized or patient-generated
instruments that allow the respondent to choose the aspects of life to be
included in the assessment (Joyce et al, 1999). Most generally the methods of
assessment are standardized in that response scales are uniform across
application and descriptive statistics are used. Although debate has ensued on
the readiness and usefulness of these individualized measures in clinical trials
(Patel et al, 2003), these measures address the essential notion that quality of
life is an individual matter. Perhaps of most use in clinical practice where a
doctor and patient negotiate treatments on an individual basis, variants of

these individualized approaches will continue to be developed and applied.

Modular Assessment:

Other researchers adopt a modular approach to quality of life assessment that
permits cultural variation. This approach is illustrated by the instruments
developed by groups originally organized by the World Health Organization—
the WHOQOL or World Health Organization Quality of Life Measures (WHOQOL
Group, 1993; 1994; 1995; 1996; 1998). In WHOQOL instrument development,
the search was made for the nomothetic in themes about quality of life
occurring in different languages and cultures. What “bubbles” up to the top was
considered to be comparable across cultures, although the importance of the
domains in the WHOQOL instruments may vary across cultures (Skevington et
al, 2004). In the WHOQOL instrument development, however, each country or
culture develops modules that are specific to their interests and concerns.

Thus, the instrument goes part way toward a group-specific measure.
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Needs Based Assessment:

Another important direction is the needs-based approach to quality-of-life
assessment (McKenna and Doward, 2004 ; Doward and McKenna, 2004;
McKenna et al, 2004). This model builds on major advances in needs theory
that arose in the 1940s and 1950s from investigations into human motivation
(Maslow, 1943). Individuals are viewed as driven or motivated by their needs.
The relation between needs and QoL has been explored repeatedly by many
investigators in many different contexts (Hornquist, 1982; Patrick et al, 1988).
The needs-based model recognizes the importance of deriving the content of an
instrument directly from persons with the condition. Content of these measures
is developed in relation to reports of patients’ experience in satisfying needs.
Life is seen as gaining its quality from the ability and capacity of individuals to
satisfy their needs, either inborn or learned, and a high quality of life is

achieved when an individual satisfies needs.

Modern Test Theory:

Applications of modern test theory--computer adaptive testing, item banking,
and item response theory--represent yet another direction toward
individualizing health status assessment. The use of item response theory (IRT)
to measure self-reported outcomes is growing rapidly. IRT has been used for
many years in educational testing to develop achievement tests and entrance
exams that relate item difficulty in a test to a person’s ability to answer
questions correctly. Analogous to probabilistic Guttman scaling, item response
theory relates characteristics of items (item parameters) and characteristics of
individuals (latent traits) to the probability of a positive response. A variety of
IRT models have been developed for dichotomous (i.e., yes/no or true/false)
and polytomous data (i.e., excellent, very good, fair, poor). In each case, the
probability of endorsing a particular response category can be represented

graphically by an item (option) response function (IRF/ORF).
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A useful application of IRT in the health field is computer-adaptive testing (CAT), a
measurement approach in which the selection of items is tailored for each respondent (Ware et
al., 2003; Cook et al., 2005). The development of a CAT requires several steps that are not
required in the development of a traditional measure, including identification of starting and
stopping rules. CAT's most attractive advantage is its efficiency. Greater measurement precision
can be achieved with fewer items. For example, a patient who is unable to walk would skip out

of items pertaining to walking and answer only those items related to his or her baseline status.

Item banks contain health status and quality of life items that are cross-calibrated (McHorney
and Cohen, 2000; Lai et al., 2003). When used in dynamic testing, two individuals could be
compared who answer different items because the items have all been put into a measurement
system that provides scoring for all items on a similar metric. The National Institutes of Health
in the United States is sponsoring a large effort as part of the NIH ROADMAP for Medical
Research to develop a Patient-Reported Outcomes Measurement Information System (PROMIS)
network. This trans-NIH initiative aims to use IRT, item banks, and computer adaptive testing to
measure patient-reported symptoms such as pain and fatigue and aspects of health-related

quality of life across a wide variety of chronic diseases and conditions. (See www.nihpromis.org)
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4. Individualizing Quality of Life Measures

@‘3 Exercise 4: Item Response Theory Approach

Which set of guestions would be more amenable to an item response theory approach?
Click on the table you think is the correct set of questions.

Table A Question on Vision Table B Question on Feelings

Can you see clearly enough to drive at night? Do you often feel sad?

Can you see clearly enough to drive during the Do you often feel anxious?

day?

Can you read fine print? Are you often worried?

Can you read the newspapar? Do you sometimes feel happy?

Can you see clearly watching television? Do you have difficultly concentrating?
Does vision make it difficult for you to cook? Do you have difficulty sleeping?

Can you recognize people when they are
close to you?

Important Considerations in Individualized Quality of Life Assessment

All attempts to “individualize” quality-of-life assessments are important
advances to assessment. But however sophisticated may be the methods used

in the assessment, some important issues remain:

e What are the boundaries between health and quality of life?

e What is the universe of content that constitutes quality of life?
e Is it anything the individual says?

e Is it all the needs an individual might invoke when ill or well?

e Are there any boundaries to health?
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5. Setting Boundaries: The Terminology of Patient-

Reported Outcomes

Health status, functional status, well-being, quality of life, and health-related quality of life are
concepts that are often used loosely and interchangeably. There is no consensus and widely
adopted definition of quality of life because it is used in different contexts by different people.
There is considerable agreement, nonetheless, that the quality of life construct is more

comprehensive than health status. Health is only one domain.

Quality of Life
Quality of life includes aspects of the environment that may or may not be affected by health or

perceived health. Some widely valued aspects of human existence are not generally defined as

health status, such as a safe environment, adequate housing, guaranteed income, and freedom.

@‘3 Exercise

Source: Adapted from Economist Intelligence Unit’s “Worldwide quality-of-life index, 2005.
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Example 2: Observational Studies

Quality of Life is more than Health

The Intelligence Unit of the widely distributed publication, The Economist, recently
developed a new “quality of life” index based on a methodology that links the results of
subjective life-satisfaction surveys to the objective determinants of quality of life. Using life-
satisfaction surveys as a starting point, the Unit used nine indicators that had a significant
influence on life-satisfaction and turned these into an equation that explained more than
80% of the variation in country’s life-satisfaction scores. The main factor was income, but
the others things were also important: health, freedom, unemployment, family life, climate,
political stability and security, gender equality, and family and community life. Note that
health is listed among many other aspects of life. Ireland came out top with the fourth-
highest GDP per head in the work in 2005, low unemployment, and political liberties. The
U.S. was ranked 13th.

These rankings do not match those for infant mortality or life expectancy, but

represent the notion that quality of life is broader than health status.

These global human concerns may adversely affect or be affected by health status. Usually,
however, health status measures do not include items relating to income, freedom, and respect.
One approach to this boundary problem is to use the term health-related quality of life (HRQL).
HRQL is often used to indicate that the measure is concentrated on the health concept and the
field of health outcomes but includes perceptions or domains not limited to function. No widely-
used, specific definition has emerged of HRQL and thus it is difficult to define or bound even this

more limited term.

Most often HRQL is defined as physical, emotional, and social functioning. This equation with
functional status can be erroneous and of particular concern to persons with disabilities. Persons
with functional limitations may enjoy high quality of life through environmental supports or
simply through their own life perspective and evaluation of their needs and desires. Although
function may be important to many evaluations of their health, health-related quality of life or

quality of life should not be used as synonyms.
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Definitions

e It is widely agreed that the health status concept and its domains
and constructs range from negatively valued aspects of life, including
death, to the more positively valued aspects such as role function and
happiness. Health status is a useful concept in the context of assessing
health services and treatment effectiveness.

e Functional status measures usually refer to limitations in the
performance of social roles or activity limitations. The status concept is
highly dependent on the perspective of the assessor and the assessed.

o Well-being measures refer to subjective perceptions, including
reports of unpleasant or pleasant sensations and global evaluations of
health or subjective status. Symptoms may be included in well-being
measures or considered separately. Well-being and quality of life may
be distinguished by the level of evaluation, i.e., quality of life contains
more global evaluations of life position and perspectives, and well-
being contains more domain-specific perspectives such as

psychological or physical (Kahneman et al., 1999).
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The boundaries of concepts and their definition depend upon the measurement objectives, the
funding sponsors' motives, the users' particular concerns, and most important of all, the
evidence or data on the concept and constructs (Patrick and Bergner, 1990). Investigators may
be interested in defining the health of populations to discover or document unmet needs, to
determine the effect of medical interventions, or to guide allocation of resources. Traditional
measures of morbidity and mortality are limited in defining health status and leave the texture

of peoples’ lives unexplored.

Example 3: WHOQOL Definition of Quality of Life

The World Health Organization Quality of Life (WHOQOL) group has defined quality of life
as:

“individuals’ perceptions 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” (The WHOQOL Group, 1994; The WHOQOL Group, 1995; Szabo, 1996).

This definition reflects the growing recognition that quality of life can be inherently
subjective, although normative definitions have been proposed that include more objective
standards as well as perceptions of objective conditions (Campbell et al., 1976; Calman,
1987).

Quality of life can be used as:

e A descriptor, i.e., the presence or absence of a characteristic of life;

e An evaluative statement, i.e., some value is attached to the characteristics of an
individual, population, or kind of human life or;

e A normative or prescriptive statement, i.e., certain norms indicate which

characteristics must be present to have a life of quality.

The WHOQOL group places quality of life squarely in the two traditions of an internal
psychological and physiological mechanism producing a sense of satisfaction or gratification with

life (Hornquist, 1982), and those external conditions that trigger the internal mechanism
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(Rogerson, 1995). Thus, quality of life is a broad ranging concept that incorporates in a
complex way individuals’ physical health, psychological state, level of independence,
social relationships, personal beliefs, and their relationships to salient features of the
environment (The WHOQOL Group, 1994). The measure is definitely health-related, however,
and puts health concerns, not surprisingly for a health organization, in central position of the

definition.
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Self-Reported Outcomes, referred to as Patient Reported Outcomes (PROSs) in the context of
healthcare, include any report coming directly from the person or persons affected by their life,

health condition(s) and treatment (Patrick et al., 2007). PROs:

e Address the source of the report rather than the content;

e Include health status and quality of life; and

e Report on satisfaction with treatment and care, adherence to prescribed regimens
when directly related to end-result outcomes, and any other treatment or outcome
evaluation obtained directly from patients through interviews, self-completed

questionnaires, diaries, or other data collection.

Developers and users should specify and label the content and type of measure for every
application of a PRO and provide evidence of its appropriateness to the intended use, for validity

of the measure as used in a particular case, and how to interpret results.

Table 1 presents examples of validation of interpretation of PROs. A major challenge faces
developers and users of these measures in establishing a testable theory of the expected and

observed relationships among the different concepts and domains of quality of life.
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E Table 1: Validity and Interpretability

Validity and Interpretability of Patient-Reported Outcomes

Meazure of Correlation with Animprovemert of 4 points represents a
dyzpnea in wealk test distance, small but important difference

patients with global ratings of

lung dizeaze dyzpnes

Measure of Correlations with Animprovement of 0.5 represerts a small but
fatigue in other important difference

patients with guestionnaires that
heart failure tap into fatigue

Measure of Correlation with Responses in accord with logical
vizion-related traditional wisual expectations for ordered effects
quality of life acuity measures [respondents who can drive at night almost

always have no other limitationz due ta
vizion, respondents unable to recognize
others when they are close are severely
limited by wizion in all azpectz of their lives

It is as important to establish a theory of how to link clinical variables with health-related
quality of life as it is to link larger determinants of PROs such as political unrest, economic
depression, inequalities, and sociocultural trends and processes (Wilson and Cleary, 1995;
Patrick and Erickson, 1993; Patrick and Chiang, 2000).
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6. Conclusion: Label What We Measure

Figure 1 shows one attempt to depict the relationship between health concepts and general
quality of life, and how determinants from the internal (individual) as well as the external (social

and cultural) environment influence the general quality of life.

.I. Figure 1: Health Concepts and Quality of Life

Roll over the Health Status and Health-Related Quality of Life concepts to leam more
about what congfitutes and is included in each concept.

External to Individual
Social & Economic Fhysical & Health &
Cultursl = & Pualitical = Geographic = Social Care ‘}3

—
Health Status and Health-Related Quality of Life

.{:} Symptoms .—[:‘_:. Functional —[} Health —[::. Opportunity

Status Percaptions
w F
. Lifestyles i
Biology & ﬂ [;, liness Parsonality :-:l [:: Values &
Life Course &Eﬁ:ﬁ; {H}BEH'IEViCIFE & Motivation Prefarences

In this figure, health status and health-related quality of life concepts include symptoms,

functional status, perceptions, and opportunity (Patrick and Erickson, 1993).

In Figure 1, these are depicted as following a linear progression from the most proximal to the
individual, symptoms, to the most distal, opportunity. In reality, no such linear progression
exists and symptoms may be translated directly to perceptions or opportunity without affecting
function. Most important to the figure is the depiction of the determinants intrinsic to the
individual and outside the individual indicating that what people report cannot be separated from

the personal or sociocultural environment.

Researchers tend to approach the relationship inductively by collecting data and examining the

correlations, but a priori hypotheses are important for developing systematic knowledge of how
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disease and treatment impacts different indicators of health outcome. The most appropriate
approach to causal modeling, the use of health outcomes in meta-analyses, development and
application of community-level indicators of health, and interpretation of observed health and
quality-of-life measurements remain challenges for both the developers and users of these

measures.

PRO terminology permits primary identification that this information comes directly from the
patient and avoids confusion in using one or more concepts as an over-arching term with little
specification. Some concepts can be measured from both a patient and an observer perspective,
e.g., physical function. Others can only be patient-reported, e.g., pain. If a conclusion about
pain is based on a non-PRO measure, it would be important to know. The term PRO makes it
more likely that use of a PRO is considered in a clinical trial. Perhaps it is reasonable to confirm
or add value to an objective or observed finding with a PRO. PROs in a daily diary format may
capture daily variations in symptoms or function that can elucidate the mechanism of treatment

effects.

Using PRO terminology requires that the concepts be identified. When using this organizing
concept, investigators need to define and label the content of a specific PRO. Operational
definitions of each construct or concept in use are necessary and recommended, including
specification of the theoretical basis for the concept and how the concept was translated into a

measurement, i.e. the mathematical definition of assigning a number to a response.
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The concepts and domains included in the measurement of PROs help in making operational

definitions. Table 2 contains core concepts and domains contained in many PRO measures.

Table 2: PRO Measures

Concepts and Domains Used in Defining Self-Reported Health Status, Quality of
Life, and Health-Related Quality of Life

Symptoms

Frequency, severily, bothersomeness

Reports of physical and psychological
symptoms or sensations not directly observable, e.q., energy
and fatigue, nausea, irritakility

Functional Status [#]

Frequency, diffically, severity, ability, with or withont help

Phy=ical Functional limitstions and activity restrictions, e.q., self care,
wealking, mokility, and sometimes sleep, and sexual function
wehien construed narrowly

Paychological Positive or negative affect and cognitive, e.g. anger, alertness,
zelf-esteem, senze of wel-being, distress

Socisl Engagemert, limitations in work, school, play, household
management, paricipation inthe "community"

Health Perceptions [+]

Frequency, severibyintensity, satistaction

labal General ratings of health and guality of life, e.q., satisfaction or
overall well-heing

Wiarries and Concerns About health, finances, the future
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Spiritual [#]

Meaning and purpose of life, connection to a deity, a belief
ayatem, or the universe

Disadvantage ' Opportunity

Freguency, Tmpact

Perceptions of stigma or reports of dizcrimination becausze of
healtth condition, reports of advantage

Resiliency [+]

Freqguency, satistaction, abiiity

RFeports of ahilty to cope or withstand stress and iliness

Environmental

Satisfaction, partance

Evaluations of personal safety, adequacy of houszing, respect,
freedam, etc.

Satisfaction with Treatment

Expectations, Importance, satistaction

RFeports of treatment and treatment experience

Aiherence to Prescribed or Recommended Treatment* [+]

Behaviors directly linked to outcomes Reports of taking
treatment, dozes, attendance, aor Routine behaviors like tooth-
brushing intermediate to end results

*Included not as an end result of treatment but zometimes
clozely linked causally to treatment and thus a close proxy for &
healtth status outcome. Reports of other behaviors like =moking,
alcohol consumption, etc. are generally considerste
intermediate and not end-result outcomes though this has heen
dizputed by many.

Table 2 and Figure 1 also demonstrate the multidimensionality of the concepts of health status

and health-related quality of life, and as a result require multiple indicators to measure.
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6. Conclusion: Label What We Measure

E Table 3: Health Status and QOL

Acne

A inflammatory =kin condition
characterized by superficial skin
eruptions around hair follicles. kajor
Symptoms: Skin rash or lesion on the
face, neck, chest, shoulders and
back § comedones (whiteheads or
blackheads) fpustules foysts f
papules ! nodules J§inflammsation
around the =kin eruptions

& zoing to zocial events like

dances

Feeling depressed and
lonely

tching, redness, raw skin
[zymptoms)

Difficulty finding romantic
partners

Cisteoarthritis

Degeneration of the cartilage that
lines the joirtz. Major Symptams:
paintenderness, awelling, creaking,
stiffening of affected joints,
weakness & shrinkage of
zurrounding muscles due to lack of
Lze (hecause of pain), enlarged &
diztorted jointz

Difficutty bending,
kneeling, stooping

Difficutty walking up hill
Deprezzed

Difficulty turning aver in
bed

Regardless of how items are arranged or how domains are grouped, it is generally agreed that
the content validity of PROs can be judged only by the persons or populations being assessed.
Thus, the extent to which the domain of interest is comprehensively sampled by the items or
questions in the measure can only be judged by representatives of the target population. If the
target population is unable to speak for themselves, proxy judgments are sometimes considered
acceptable, particularly if supported by rigorously controlled observational studies with inter-

rater reliabilities. Before assuming that people cannot speak for themselves, however, they
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should be asked and every effort should be made to communicate with them directly. Proxy

responses are not PROs.

In addition to content validity, the other psychometric properties of quality-of-life

measures include:

1. Specification of the measurement model including the instrument’s scale and sub-scale
structure and the conceptual and empirical basis for combining multiple items into a
single score;

2. Reliability, including the degree to which the instrument is free from random error
either by testing the homogeneity of content on multi-item tests with internal
consistency evaluation or testing the degree to which the instrument yields stable
scores over time;

3. Construct, criterion, and predictive validity wherein the logical relationships among
different measures are examined;

4. Responsiveness or ability of the measure to assess change over time when real
change has occurred (longitudinal construct validation); and

5. Interpretation of the effect size, or the degree to which one can assign qualitative
meaning to an instrument’s quantitative scores (Scientific Advisory Committee,
Medical Outcomes Trust, 2002; Patrick et al., 2007).

Note that rigorous adherence to standards of measurement of PROs is as important as finding

the most appropriate label for what is being measured.
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In research studies using PROs special attention needs to be paid to the assessment of validity.

When no gold or criterion
standard exists, PRO
investigators have borrowed
validation strategies from
clinical and experimental
psychologists who have dealt
with the problem of deciding
whether questionnaires
examining intelligence,
attitudes, and emotional
function are really measuring
what they are supposed to

measure.

The most rigorous approach to
establishing validity is called
construct validity. A construct is
a theoretically derived notion of
the domain(s) we want to
measure. An understanding of
the construct will lead to
expectations about how an
instrument should behave if it
is valid. The first step in
construct validation is to
establish a model or theoretical
framework that represents an
understanding of what
investigators are trying to
measure. That theoretical

framework provides a basis for

Definition:

Validity examines whether the
instrument is measuring what it is

intended to measure.

Types of validity

Face validity examines whether
an instrument appears to be
measuring what it is intended to
measure; and

Content validity examines the
extent to which the domain of
interest is comprehensively
sampled by the items, or
questions, in the instrument.
Quantitative testing of face and
content validity are rarely
attempted.

Construct validity involves the
logical relations that should
exist between two concepts and
then comparisons between
measures of these concepts to
examine if the hypothesized,
logical relations are confirmed

by the data.
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understanding the behavior of the system being studied and allows hypotheses or predictions
about how the concepts and instruments being tested should relate to other concepts and their
measures. Investigators then administer instruments containing similar and dissimilar concepts
to a population of interest and examine the data. Validity is strengthened or weakened when the
hypotheses are confirmed or refuted. For example, using a PRO to discriminate between known
groups may be validated by comparing two groups of patients: those who received a toxic
chemotherapeutic regimen and those who received a less toxic regimen. Any PRO instrument
should distinguish be-tween these two groups; if it does not discriminate, something has gone
wrong. Alternatively, correlations between symptoms and functional status can be examined;
those patients with a greater number and severity of symptoms should have lower functional
status scores on a PRO instrument. Another example is the validation of an instrument
discriminating between people according to some aspect of emotional function; results should

correlate with existing measures of emotional function.

Example 4: Construct Validation

A Detailed Example of Construct Validation

The Inflammatory Bowel Disease Questionnaire (IBDQ) was designed to measure disease-
specific HRQL and it includes 30 items directed at 4 domains: bowel symptoms, systemic
symptoms, emotional function, and social function. Investigators administered the IBDQ
(along with global ratings of change in function, global ratings of change by the physician
and a relative, a Disease Activity Index, and the emotional function domain of a generic
HRQL measure) to 42 patients with inflammatory bowel disease on two occasions separated
by 1 month. At the time the investigation was planned, the investigators made predictions
about how change in the IBDQ score should relate to change in the other measures if this
questionnaire was really measuring HRQL. Examples of the predictions and the results are

as follows:

e The patient's global rating of change in disease activity should relate closely
(correlation ~ 0.5) with change in the bowel-symptoms dimension of the
In-flammatory Bowel Disease Questionnaire.

e Correlation observed was 0.42.

e Some relation (correlation — 0.3) should exist between change in the Disease

Activity Index and change in the bowel-symptoms dimension of the In-flammatory
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Bowel Disease Questionnaire.

e Correlation observed was 0.33.

e Some relation (correlation ~ 0.3) should exist between change in the Disease
Activity Index and change in the systemic-symptoms dimension of the
Inflammatory Bowel Disease Questionnaire.

e Correlation observed was 0.04.

e Change in the emotional-function dimension of the Inflammatory Bowel Disease
Questionnaire should relate closely (correlation ~ 0.5) with change in the
emotional-function dimension of the generic questionnaire.

e Correlation observed was 0.76.

=~ Exercise 5: IBD Questionnaire
Did the results provide sufficient support for the validity of the questionnaire?

Yes Mo
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A final key property of an HRQL measure is Interpretability.

For discriminating between groups, we could ask whether a particular score signifies
that a patient is functioning normally or has mild, moderate, or severe impairment.
For evaluating change over time, we might ask whether a particular change in a score
represents a trivial, small but important, moderate, or large improvement or
deterioration.

A number of strategies are available to make PRO scores interpretable (Guyatt et al.,
1991), such as:

1. Classify patients into those who had important improvement as well as
those who did not and examine the changes in score in the two groups;

2. Interpret observed changes in PRO measures in terms of elements of those
measures that will be familiar to readers (for instance, descriptions of
changes in mobility); or

3. Determine how scores in PRO measures relate to marker states that are

familiar and meaningful to clinicians.

Data suggest that small, medium, and large effects correspond to changes of approximately 0.5,

1.0, and greater than 1.0 per question for instruments that present response options on seven-

point scales (Jaeschke et al., 1989).

Example 5

In a domain with 6 items, changes of 3 or 4 represent small effects, changes of 5
or 6 represent moderate effects, and changes of 7 or more represent large
effects. Investigators used this information to in-terpret a recent trial that showed
use of bronchodilators results in a small but clinically important improvement in
dyspnea, fatigue, and emotional function in patients with chronic airflow limitation
(Guyatt et al., 1987).

In a study (Thompson et al., 1988) of patients with arthritis, a change of 0.02
points in the Quality of Well-Being utility instrument was equivalent to all treated
patients improving from moving their own wheelchair without help to walking with
physical limi-tations. The availability of data to improve the Interpretability of

PROs is likely to increase exponentially in the next decade.
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There are a number of ways of categorizing instruments designed to measure PROs such as
health status and quality of life (Fitzpatrick et al., 1992; Patrick and Erickson, 1993). Taxonomy

of self-reported health status and quality of life measures is contained in Table 4.

Table 4: A Taxonomy of PRO Measures

Source of Report
Sensations, feelings, Wahien establizhed that person
Person and Patient evaluations knowwn only to the cannct speak, write, ar
persan communicate to others

Can obzerve and report ]
Proxy (Mot a PROD ) ) Cannot report feelings knowen
behaviors only to patient

Maode of Collection

Self-administered, with or Privacy Miz=sing data, paricularly by

without supervision mail, and withowt supervizion
no assurance of who
completed

Irtervievwer-administered Cantral Zensitive information like

income sometimes

difficult/cost
Computer-administered Flexibility Costior persons not familiar
andwr computer-adapted of afraid of computer
Testing Strateqy
Dyrnamic ar tailored contert: » fems relevant to person Requires itetn bank and item
bazed on heatth status, age, = hlore precize calibration
et measurement
Standard or fixed-length = Cortert same for all ® Nhiany content tems not
conternt respondents relevant to individusal

* Eazvy to administer * Floor and ceiling effects
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Types of Scores Produced

Single indicator numkber

Global evalustion
Sometimes easy to
interpret

fay be difficult ta interpret
trends

Single index numker

Representz net impact
U=eful for cost
effectiveness

Sometimes not possible ta
dizaggregate contribution of
damains to the averall score

Profile of interrelsted
FCOres

Single instrument
Cartribution of domains
to averall zcore possible

¢ Lenoth may be a problem
+ May not have overall
SCOre

Battery of independent
sCOres

Wide range of relessant
outcames possikble

¢ Cannot relate different
outcomes to cammon
measurement scale

+ May need to adjust for
multiple comparizons

+ May need to identify
major autcome

Range of Populations and Concepts

Generic: applied acrozzs
dizeaszes, conditions,
populations, and concepts

Broadly applicakle
Summarizes range of
concepts

Detection of unanticipated
effects pozsikle

* flay not be responzive to
change

& Pay not have focus of
patiert interest

*« Length may be a problem

+ Effectz may be difficult to
interpret

Specific; applied ta
individuals, dizeases,
conditions, populations, or
concepta/domains

More acceptable to
respondents

hday be more responzive
to change

& Cannot easily compare
across conditions or
populations

* Cannot detect
unanticipated effects
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Specific: applied to
individuals, dizeazes,
conditions, populations, or
conceptsidomains

More acceptable to
respondents

May be more responsive
to change

Cannat easily compare
acrozs conditions or
populations

Cannot detect

unarticipated effects

Weighting System

* May have difficulty

& |nterval scale oktaining weights

Lhility: preference weights
ty: p g & Patient or consumer view = May not differ from
statistical weights that

are easier to obtain

from patients, providers, or
a P ' incarporatec

comemunity

o = May be influenced by
o . & Self-wweighting samples
Equal-weighting: tems - ) prevalence
] & plare familiar technigues )
weighted equally or fram ) = Cannot incarporate
& Appears easier to use

frequency or responses tradeoffs

Generic instruments measure the full range of health and quality of life, without focusing on

specific areas. They are designed for use across a wide variety of populations.

Specific instruments are designed for application to individuals, conditions or diseases,
domains, or populations.

Generic and specific instruments may be health profiles or utility measures, which are
distinguished by having preference weights applied to the items and domains. Some utility
measures, and indeed some profiles, also incorporate an index score or single number for
analyses. Utility measures are useful for economic applications, since they produce quality-
adjusted life years, a combined measure of how long one lives as measured by survival or

mortality and how well one lives, as measured by functional status and well-being.
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Decision makers and analysts wanting to measure PROs should first identify the problem or
application of the measure. With this information, one can then identify the desired

characteristics of existing measures to be included in the assessment.

For example, monitoring the health of populations and communities demands parsimonious
instruments including global evaluations across a number of conditions and different population
groups. For comprehensive evaluation in a clinical trial, health profiles or batteries are most
appropriate according to the main effects intended and unintended or adverse consequences of
treatment. For economic evaluation, utility measures are useful to produce a comparison across

alternative treatments.

PROs directly from children and youth are taking greater prominence among all interested
parties, following similar development as that for adults and older adults (Starfield, 1996).
Children and youth represent a special case, however, given knowledge of variation in how and
when children develop, the wide variation in willingness and ability to self-report across the age
spectrum, and the “special” language of children and adolescents in different cultures of the
world. Rapid progress is being made in Europe and North America, to be followed and informed

by work in other parts of the world, often less accessible to Western parties.

Demand is also increasing for quality of life measures available for use in cross-cultural
comparisons, which requires special attention to cultural adaptation and validation for each

culture in which the measure is applied (Acquadro et al., 2003).

The most desirable means of development and validation is to have the

goal of cross-cultural comparability in mind from the beginning.

Measures developed simultaneously in different cultures have the advantage of identifying as

early as possible those domains and items that are more or less valid in a particular culture or
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population. Translating instruments developed in one culture for use in another is more
common, but the danger of this approach is the assumption that the conceptual structure,

domains, and items are cross-cultural.

Recognizing Cultural Differences

Assessments of functional status that use examples such as “ability to walk
several blocks” run the danger that “blocks” have different if any meaning at all
in different cultures. Response scale anchors, such as “quite a bit”, also do not

translate easily into different languages.

The psychometric properties of cross-cultural measures is similar to that for instruments used
within one language or cultural group, although standards for aggregation across sites have not
been rigorously applied. When it is and is not valid to use measures in different populations and

to pool data across different cultures remains an area for further investigation and debate.
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Quality of life measurements are important for measuring the impact of disease, treatment,
health and social policies, and the progress of economic and social development. Developers and
users should specify and label the content and type of measure for every application of a PRO
and provide evidence of its appropriateness to the intended use, for validity of the measure as
used in a particular case, and how to interpret results. A major challenge faces developers and
users of these measures in establishing a testable theory of the expected and observed
relationships among the different concepts and domains of quality of life. Assessing the
perspective of the person or patient is an important enterprise, and progress will be made most
rapidly when we recognize that, as the poem notes, the measurement of ‘Spring’ requires
careful description as to its purpose, its limits, and especially the evidence provided of where the
content came from, what health or quality of life actually represents, and how the measures

perform in application.
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12. Resources

MEDLINE, MEDLINEins, OLOMEDLINE, Pubided, LOCA TORpMS,
TURLINE, 4105 Meetings, Health Senices Resegrch Meetings, Space
Lite Sciences Meetings, ahd Health Senvices Research Profects.

MAPI
; RESEARCH
{ INSTITUTE

Thrawgh the structored presentation of synthesized, rellable and
constantly ypdated data on PRO Instruments, the PROQOLIN
database glms to; Provide an averdew of existing PRO Instruments;
Pravide relevant and dpdated information an PRO Instruments;
Facilitate access to the instraments and thelr developers, Faciiitate
the chojce of an gppropriagte PR O Instrament. Descriptions of 436
inatraments. (3F)

The most comprebensive source of information abont questionnaires,
rating scales and other tools for assessing peychosocial
effectiveness in clinical and pharmacosconamic studies. (33)

Health and Peychosocial Instruments (HaPlD

Medgicine, Nursihg, Hegith Professions, Soclal Sclepces, Education;
Oy 100,000 sunveys, guestionnaires, scales, tests, checkiists,
mannals;, COCROM ar anfine spbscrption (33 Abstracts from
fegding jonrnals,

QUALITYMETRIC

Adwancing Outcomes

Eazy, valicd and reliable patient-reparted antcome (PR O)
medsuterment.

WMehather vou require expertise In protocolstudy design, information
oh the most cost-effective method of garinistering, scoripg,
Interpreting ahd Feparting an PR Sopseys, ofF simaly want to lcense
ape of anr Indnstrefegding PRO suneeys, QuaiityMetric makes PRO
medsirernent egsy and insightful, supeorting vour efforts to positively
impact heatthcare. (3)
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meiric

Meazurement Excellence and Training Resource Infarmation Center
[METRIC).

Ermpowering Researchers with Measurement Knowledoe, ¥You will find
resources to heln vou with your measyrement needs, Find an
Instrament ar learn about the Foundations of Measurement. METRIC

Is desigped to give researchers the resolrces to measiire thelr best.

r

of ?r WLITY

of LIFE
INSTRUMENTS

The Compendium of Cuality of Life Instruments
[a-%olume =&t plus CO-ROM) (55

Compiled by: Sam Salek

The first ever comprehensive saurce of original questionnaires and
related information for resegrchers and practitioners in the field of
healti-related qualivy of iife ...

Reliable ane-stop information piis CO-RONM, An albincone veto-date
sowrcebaok that Is egsy and quick to wse, Tried and tested existing
Quality of Lite Instroments from aronnd the workd,

,-"' m"ﬁ, American Tharacic Society — Quality of Life Resource
-!'."I' .'r::

I.?S i The goal of this website Iz to provide information abont quality of life
gnd functional status Instruments that have been Used In assessing
patients with paimonany disease or eritical lllness.

Patient-reported Health Instruments Group (PHIG
Jf ’;— . [RICHOD
U\ v i

Fenaral information on patient-reported health owtcomes and
Instrament selection, Incivding guidance regarding the selection of
gearoprigte Instraments for Dse In clinical trials, systematic reviews
of aptcome measires relevant to specliic disease and popwlation
(e mogranhic) orodns,

*($9$) indicates fees involved for some
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This handout presents selected issues discussed in this Chapter that are specific to PROs that
readers might consider when reading the research literature. Select a recent clinical trial from
the literature. Apply the criteria in the checklist. Remember that there are no right or wrong
answers to many of the questions. Few articles will meet all the criteria listed, and this checklist
is simply a guide for reviewing the literature. Based on Chapter 7 of Health Status and Health
Policy, Guyatt et al., 2008; Users’ Guides to the Medical Literature: XIl. How to Use Articles
About Health-related quality of life; MOT measurement criteria and CDC Guide to Evaluation of

Community Preventive Services.
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