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Abstract Content validity of patient-reported outcome

measures (PROs) has been a focus of debate since the 2006

publication of the U.S. FDA Draft Guidance for Industry in

Patient Reported Outcome Measurement. Under the aus-

pices of the Patient Reported Outcomes Measurement

Information System (PROMIS) initiative, a working

meeting on content validity was convened with leading

PRO measurement experts. Platform presentations and

participant discussion highlighted key issues in the content

validity debate, including inconsistency in the definition

and evaluation of content validity, the need for empirical

research to support methodological approaches to the

evaluation of content validity, and concerns that continual

re-evaluation of content validity slows the pace of science

and leads to the proliferation of study-specific PROs. We

advocate an approach to the evaluation of content validity,

which includes meticulously documented qualitative and

advanced quantitative methods. To advance the science of

content validity in PROs, we recommend (1) development

of a consensus definition of content validity; (2) develop-

ment of content validity guidelines that delineate the role

of qualitative and quantitative methods and the integration

of multiple perspectives; (3) empirical evaluation of gen-

eralizability of content validity across applications; and (4)

use of generic measures as the foundation for PROs

assessment.
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Introduction

The AERA/APA/NCME Standards for Educational and

Psychological Testing [1] assert that validity is a unitary

concept and ‘‘the degree to which evidence and theory

support the interpretation of test scores entailed by the

proposed uses of the tests’’ (p. 9). As such, AERA/APA/

NCME no longer advocate subdivisions of this unitary

concept according to traditional nomenclatures (such as

content, construct or predictive validity). There has, how-

ever, been increasing emphasis on the traditional concept of

content validity in the field of patient-reported outcome

(PRO) measures, particularly when PRO measures are rec-

ommended to support regulatory labeling claims of patient

benefit from new treatments. Interest in content validity was

heightened by the 2006 publication of the U. S. FDA Draft

Guidance for Industry on Patient-Reported Outcome Mea-

sures [2]. Published 3 years later as a final guidance [3], this

document asserted the primacy of the patient in evaluating

content validity and demands the solicitation of direct

patient input to ensure that appropriate end point measures

are used to support pharmaceutical and device labeling

claims. According to the FDA guidance, patient input during

instrument development and item selection will help ensure

that PRO end points are directly relevant to the life and

disease experiences of the target population [3].

The Patient Reported Outcomes Measurement Informa-

tion System (PROMIS) initiative has sought to advance

measurement using a combination of interview-based

qualitative methods and advanced psychometric methods

including item response theory, item banking, and comput-

erized adaptive testing (CAT) [4]. PROMIS investigators

sought to measure core self-reported health concepts like

pain, fatigue, depression, anxiety, sleep, physical function

and social function across health conditions, age, and gen-

der. Specific manifestations of these concepts may charac-

terize given diseases or treatments and can be evaluated

clinically and empirically. Therefore, according to PRO-

MIS, just as there is not a disease-specific measure of blood

pressure or hemoglobin, there may not be disease-specific

fatigue or pain. This reflects a domain-specific rather than

disease-specific approach to measurement. PROMIS’ gen-

eric domain-specific approach to assessing symptoms and

functioning has, however, raised questions about content

validity and generalizability of health concepts when mea-

sured across conditions, populations, and settings.

Under the auspices of PROMIS, a 1� day working

meeting on content validity in PRO measures was convened

in Chicago, IL, USA in July 2009. The purpose of the

meeting was to develop definitions and practice guidelines

to advance the science of content validity in PRO measures.

Participants included leading experts on PRO measures

from both inside and outside the PROMIS network,

including representatives from the U.S. Food and Drug

Administration (FDA), National Institutes of Health (NIH),

International Society for Quality of Life Research (ISO-

QOL), International Society for Pharmacoeconomics and

Outcomes Research (ISPOR), and patient advocates (see

attached participants list). The meeting consisted of plat-

form presentations and extensive participant discussion and

debate. This article is divided into two sections. The first half

provides an overview of the platform presentations and

outlines key conceptual and methodological issues related to

content validity as presented in the meeting by the co-

authors. The second half closes with suggestions for evalu-

ating content validity, including recommendations for future

research. These recommendations reflect the summary of the

meeting presentations, including rather extensive discus-

sion. They are not, however, presented as formal consensus

statements, as this was not the intent of the meeting. While

both the Chicago meeting and this article emphasize content

validity, the authors recognize that evidence based on a PRO

measure’s content is only one piece of the accumulated

evidence needed to evaluate a PRO measure’s validity. It is

not the intent of this manuscript to elevate content validity

above other sources of validity evidence but rather to

acknowledge and respond to the current regulatory envi-

ronment and state of the science.

Defining content validity

To understand content validity, it is helpful to examine

fundamental aspects of PRO measure development,

including (1) specifying the concept the scale is intended to

represent; (2) scaling the concept’s various components

and items; and (3) defining the PRO measure’s intended

purpose.

Concepts

PRO measures are designed to measure underlying, often

invisible health concepts such as pain, fatigue, depression,

and physical function. PRO measures are more than a

collection of items; they must be conceptually related to an

underlying and evidence-based conceptual framework. A

concept’s boundaries need to be determined and can be

subjected to discussion and interpretation. Concept

boundaries are often defined qualitatively by triangulating

patient perspectives, expert opinion, and literature review.

Once the concept has been defined and bounded it must be

operationalized through the development of individual

items, a process typically done by instrument developers

and informed by content expertise, legacy measures, and

qualitative data. During the item development process, it is

important to remember that ‘‘nearly all tests leave out
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elements that some potential users believe should be

measured and include some elements that some potential

users consider inappropriate’’ [1, p. 10]. Theory and

empirical evidence must be considered together to maxi-

mize instrument validity.

Eliciting a concept’s components and potential items

It has been argued that qualitative research is the most

appropriate way to achieve and assess content validity as it

allows direct communication with patients [5, 6]. Qualita-

tive methods allow the instrument developers to capture

patient perspectives on the concept of interest and evaluate

both comprehension and acceptability of PRO items.

Interviews (either individual or focus group) are the pre-

ferred method for elucidating the patients’ experiences as

they might be captured in a PRO measure.

Grounded theory is perhaps the most appropriate

approach for content validity research [5]. Grounded theory

is an approach to ‘‘conducting qualitative research that

focuses on creating conceptual frameworks grounded in the

data’’ [7, p. 187]. A basic tenet of grounded theory is that

data collection and analysis are interrelated and iterative

processes. Therefore, analysis occurs throughout the data

collection process, and research findings should inform and

enrich subsequent interviews and observations. Data anal-

ysis within a grounded theory approach involves the

identification of themes and conceptual categories through

constant comparisons for similarities and differences in the

data across individuals, groups, and contexts. Nuanced

understandings of the concept and its operationalization

into conceptual frameworks and items are thus achieved by

understanding both the core concept and its qualifiers [8,

9]. It has been argued that disease-specific measures or

items are qualifiers of more general/generic measures [5].

Qualitative data collection should be based on a purpo-

sive theoretical sampling strategy founded on theoretically

or conceptually based demographic and clinical variables

that are hypothesized to influence the disease experience. A

well-targeted sampling strategy helps ensure ‘‘efficient and

effective saturation of categories, with optimal quality data

and minimum dross’’ [10, p. 12]. To ensure that qualitative

findings are representative, researchers should ensure that

the concept is adequately described (and reflected in the

items developed) by bringing participants into the study

until no new themes are obtained [11]. This point of

redundancy is known as theoretical saturation. The number

of interviews required to reach saturation depends on the

complexity of the health concept being described. It has

been argued that saturation may be achieved in as few as

6–12 interviews [12] but for practical purposes most studies

set the sample size at 20–30 interviews [13]. Researchers

typically do not embark on the instrument development

process naı̈ve to the concepts they are seeking to measure.

They bring clinical, conceptual, or content expertise to the

process. This expertise, coupled with a thorough review of

the literature, informs the sampling strategy, data collection

and analysis [8, 11].

The relative weight of patient versus expert input is

central to the content validity debate. For example, even

when patient input is used to develop item content,

someone must decide what remains and what is removed

from a questionnaire. Anthropologists have long struggled

with this problem and have characterized a distinction

between emic and etic viewpoints [14]. Emic explanations

are based on insiders’ perspectives and understandings of

how things work. Etic explanations are based on outsiders’

perspectives and understandings. Although emic and etic

approaches may produce distinct explanations, both have

their purpose and they are often complementary.

When applied to content validity, the concepts of emic

and etic stimulate several important questions. For instance,

who determines which components should be considered

part of a concept? Who decides which items are selected as

part of the final scale? Who evaluates whether the scale is

appropriate for a given application? These questions force us

to make explicit the roles of insiders versus outsiders.

Insiders—such as patients—often have the advantage of

first-hand experience of the concept. Outsiders—such as

clinicians, researchers, or subject matter experts—often

have the advantage of having observed how the concept

manifests across a wider array of people and contexts and

have often systematically collected data on the similarities

and differences across such people and contexts. Optimal

content validity does not generally emerge when one

perspective is prioritized over the other.

The FDA and ISPOR guidance documents [3, 13]

emphasize the role of the emic (patient) perspective in the

PRO development and selection process. Yet, decisions

regarding content validity are often made from the outside

(etic) perspective of test developers or review agencies/

panels. While PRO developers could take a completely

emic or etic approach to data collection, in practice most

developers include some combination of both. It is

important to make explicit the sources from which items

were derived and how they were prioritized for the

instrument development process. Data collection and

analysis procedures should be documented and transparent

to potential end users and regulators [5, 13].

Scaling

Once a concept’s components have been identified and

items developed, the items should be field tested, and the

empirical data can be analyzed quantitatively to identify

unidimensional or multidimensional scales. Scaling a
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concept involves selecting items to align them along one or

more continua and estimating the scale’s precision. Which

items are dropped and which are retained, and how these

actions shape a concept’s boundaries, carries implications

for the content validity of a scale. Concept under repre-

sentation and concept-irrelevant variance are the two

threats to validity that the patient’s voice is designed to

address. Contemporary measurement models and item

response theory (IRT) posit that the items measuring a

health concept are hierarchically arranged from easiest to

hardest. Once items are calibrated along this hierarchy, it is

no longer necessary for all patients to answer all questions

or even the same set of questions. Rather by capitalizing on

CAT technology, items may be targeted to pinpoint a

patient’s experience of a health concept with a small subset

of items. Item calibrations also provide a mechanism for

linking PRO measures that use different items and response

scales to yield comparable scores. Situational and patient

factors, such as developmental stage, may influence how

health concepts are expressed, yet the underlying concept

remains comparable.

While qualitative methods help define the boundaries of

a concept and the initial item content, quantitative analyses

provide insight into content validity of multi-item and

multi-dimensional PRO measures. Quantitative methods

can be used to explore and confirm the dimensionality and

structure of multi-item scales; evaluate item bias across

demographic groups; and examine relationships among

health concepts. Results of quantitative psychometric

analyses confirm and extend the qualitative research find-

ings. To ensure an instrument’s validity, developers would

benefit from avoiding a false dichotomization of qualitative

and quantitative methods and adopting iterative mixed

methods approaches. Confirmation of content validity is

dependent on the accumulation of research evidence.

However, once sufficient evidence from multiple sources is

demonstrated, it is reasonable to conclude that there is

enough information on content validity of the targeted

PRO. Thus, quantitative evidence is a critical part of the

iterative process in developing content valid PRO

measures.

In the PRO instrument development process, explor-

atory and confirmatory factor analysis can evaluate items

for fit within a hypothesized domain by demonstrating that

items with a specified domain scale load onto the factors

[15]. Items that cross-load on multiple factors may be

removed from an instrument. Factor analysis allows us to

understand the internal structure of a PRO measure and to

evaluate the consistency of the factor structure across dif-

ferent samples. Factor analysis also leads to the develop-

ment of summary scores from multi-domain measures.

Confirmatory factor analysis (CFA) within the context of

content validity allows for the evaluation of specific

hypotheses about factor structures and content and can be

used to hierarchically test for invariance in factor structure

across groups [16, 17].

Structural equation modeling (SEM) provides the

framework from which CFA can be used to evaluate the

extent to which concepts being measured across groups of

people have the same characteristics and boundaries in

relation to other concepts. Once measurement equivalence

is established, SEM can be used to evaluate structural (e.g.,

group) equivalence. SEM is also used to confirm hypoth-

esized factor structures of PRO measures [18, 19]. SEM is

used to evaluate the factorial validity of PRO measures by

confirming specified relationships between the PROs and

antecedents and consequences of interest. SEM allows

researchers to assess multiple domains simultaneously and

examine the longitudinal relationships between clinical and

PRO end points. Finally, SEM can be used to cross-

validate PRO measures across subgroups (i.e., gender,

language versions, etc.). SEM allows for the evaluation of

complex relationships between clinical and PROs [20].

For example, these models have been used to examine

the longitudinal relationships between treatment-related

impact on hemoglobin in patients with chemotherapy-

induced anemia and the effect of changes in hemoglobin on

changes in patient-reported fatigue [21]. SEMs can also be

used to evaluate and confirm PRO end point models.

Measurement invariance can also be evaluated using

differential item functioning (DIF). DIF examines the

relationship among item responses, levels of a concept

being measured, and subgroup membership [22, 23]. For

any given level of a concept, the probability of endorsing a

specific item response should be independent of group

membership. There are two kinds of DIF. Uniform DIF is

consistent across the range of the concept being measured,

and non-uniform DIF varies depending on the concept

level. DIF testing can be done with ordinal logistic

regression. DIF is identified as a significant effect of sub-

group membership on item score after controlling for the

level of the concept. The concept level is approximated by

summing across items or estimating IRT scores.

IRT information curves show the investigator where an

item bank or instrument is not covering the continuum of

severity or impairment [22]. This information is useful in

targeting when additional development work and domain

content coverage is needed.

Linking key components and items pre- and

post-scaling

During the psychometric scaling process, some items are

usually eliminated. Here, we need to ask ‘‘How (if at all) has

the original concept been narrowed or changed as the result

of such eliminations?’’ In this phase of the scaling process,
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there is an inherent tension between creating a scale with

valid psychometric properties and being inclusive in terms

of the content covered. How this tension is resolved is par-

tially dependent on how the scale will be used. The most

reasonable way to address content validity at this stage is to

make explicit how the content might have narrowed.

Describing which (if any) key components were dropped

and noting if those dropped had been elicited primarily from

insiders, outsiders, or both gives end users a better under-

standing of what the scale represents and what it does not.

Additionally, qualitative methods such as member checking

provide a means of ensuring that quantitatively determined

decisions, such as the removal of misfitting items from a

calibrated item bank or distillation of an item bank to a short

form, still adequately capture the participants’ experiences.

Purpose

Throughout the concept definition and scaling processes,

one must bear in mind the purpose and context for which

the scale will be applied. It is important to consider if and

how the application of PRO measures to novel contexts and

populations impact validity claims. For example, can a

generic measure of pain be valid across different disease

and diagnostic groups? Other examples of changing con-

texts include use of the PRO measure in different clinical

populations, cultural settings or countries, or clinical

practice versus research applications.

In sum, content validity is the extent to which a scale

represents the most relevant and important aspects of a

concept in the context of a given measurement application.

Ultimately, documenting content validity entails making

explicit the process by which items are selected relative to

the concept they are supposed to represent. This involves

describing from where they came and who was involved in

both identifying and ultimately selecting them. Only when

such information is made available are researchers and end

users in a position to adequately judge whether a scale’s

content is appropriately aligned with both the concept it is

supposed to measure and the use to which it will be put.

Generalizability, or the ability to apply measures devel-

oped for one clinical population to another, emerges as an

important issue when users of PRO measures seek to use

validated PRO across clinical contexts and populations. It

is not, however, feasible to test every possible combination

of demographic and disease-related factors qualitatively for

every subpopulation in which a measure might be used.

Recommendations and conclusion

Establishing the validity of a PRO measure for a particular

purpose (such as the measurement of depressed mood as a

method for evaluating the efficacy of an antidepressant) is

an ongoing process, requiring both qualitative and quanti-

tative approaches. It is not possible to arrive at the level of

100% certainty, but it is possible to estimate the probability

of having a valid instrument. Perhaps, the cause of some of

the issues around the interpretation and application of the

FDA guidance to instrument development and interpreta-

tion of clinical trial results comes from the fact that the

FDA operates in a regulatory context, which requires

application of a deterministic, legally bound code to the

decision-making process regarding fitness for purpose. In

contrast, the science of human measurement that is being

regulated is based on probability and approximation. In any

case, elevating content validity to pre-eminent status in the

process of evaluating the validity of instruments is (a) not

consistent with the well-accepted standards in the field of

psychometrics and (b) runs the risk of evaluating instru-

ments based on subjective opinions (in this case of regu-

lators), which emphasize the voice of the patient and which

more than 100 years of quantitative methodological

development were designed to avoid. The acceptability of a

PRO measure should not depend upon satisfaction of every

single standard in a literal manner, but should rest upon

professional judgment, the degree to which standards have

been met, the availability of alternatives, and the feasibility

of satisfying the standards. There are multiple methods to

evaluate and ultimately establish the content validity of

PRO measures. These include qualitative methods such as

the use of patient focus groups, individual patient inter-

views, and expert input; and quantitative methods to

evaluate the generalizability of measured concepts across

patient populations. A fundamental unanswered question

pertains to the extent to which content validity findings are

generalizable across clinical samples, social and environ-

mental contexts. When it comes to defining the state-of-

the-science of content validity, there are clearly more

questions than answers. Our focus was to bring together

experts on the topic to develop a short list of recommen-

dations to advance the field. For these recommendations,

we draw on decades of research in health and outcomes

measurement [1, 24]. The AERA/APA/NCME Standards

for Educational and Psychological Testing, in particular,

has elaborated detailed criteria for document validity

evidence [1].

Recommendations

1. We recommend the adoption of a consensus definition

of content validity. We propose the following defini-

tion as a starting point: ‘‘Content validity is the extent

to which a scale or questionnaire represents the

most relevant and important aspects of a concept in

the context of a given measurement application’’. A
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consensus definition of content validity will help

organize and direct the research agenda. This defini-

tion is broad enough to include various opinions on the

topic; and yet, it includes some key unanswered

questions that would benefit from further research.

2. We recommend the development of content validity

guidelines that acknowledge the role that both emic

and etic perspectives play in the PRO development

process.

Although direct patient input helps to ensure the

meaningfulness of conceptual models and PRO mea-

sures, it is impossible to come to closure and produce a

good PRO measure without incorporating expert (etic)

perspectives. The current regulatory environment’s

emphasis on patient perspectives fails to appreciate the

influence that expert opinion and psychometric analysis

have on PRO measure development and content valid-

ity. Explicit articulation of the role that different

stakeholders play in the instrument development pro-

cess would enhance future users’ abilities to evaluate

validity claims. Furthermore, content validity guide-

lines must include ‘‘decision rules’’ on how to reconcile

differences when patient and expert opinions diverge.

Adopting an integrated mixed methods approach to

instrument development and evaluation process will

help assure the PRO measures are both psychometrically

robust and content valid for the given measurement

application.

3. We recommend that generalizability be assessed by

empirical research. Generalizability of a PRO measure

to patient groups not previously studied is a critical issue

in the content validity debate. We are concerned about a

growing implication that even rigorously developed and

evaluated measures need to be ‘‘validated’’ each time

they are used in new clinical groups. An alternative

perspective seems equally reasonable: Well-developed

measures of common symptoms or functional problems

may be valid across various groups. This perspective

can justify a questionnaire as ‘‘reasonable for use’’

across patient groups, while at the same time testing the

assumption of generalizability. When checking content

validity across clinical groups, questions will emerge,

such as ‘‘How does one determine the optimal threshold

for what is a ‘‘relevant’’ component?’’ and ‘‘at what

point do subgroup differences regarding the relative

importance of a component matter at the level of

measurement?’’ These and other questions cannot easily

be addressed without further basic research comparing

item development, item selection, and scoring methods.

For example, are core concepts experienced differently

across populations? How about a disease syndrome

across different demographic groups or a symptom

across different diseases (e.g., is fatigue in diabetes

different from fatigue in AIDS, and if so how)? While

these are important empirical questions, we contend that

perhaps the most salient question is not documenting if a

PRO is content valid for each potential group of end

users but rather a clear examination of what renders a

PRO content invalid? What clinical and/or conceptual

basis exists to challenge content validity once it has

been documented through the rigorous application of

qualitative and quantitative methods?

4. We recommend the use of generic measures as the

foundation for PRO assessment in clinical trials, with

disease-targeted measures used to supplement as

needed.

By defining content validity in relativist terms, we risk

perpetuating the tendency of researchers to develop

study-specific outcomes measures because of a per-

ceived lack of ‘‘validated’’ measures that directly match

their target sample. The need to continually re-certify a

measures’ content validity is not only onerous for the

research community, it is bad for science and evidence-

based practice. It can lead to a proliferation of measures

all purporting to measure the same underlying concept

but with potentially divergent items, thereby limiting

the ability to compare findings and outcomes across

settings, samples, and populations. For these and other

reasons, we recommend that well-developed and vali-

dated generic measures can be regarded as ‘‘fit for

purpose’’ in specific clinical settings where content

validity has not been previously documented.

A well-calibrated item bank within a CAT application

can contain within it a broad enough range of items to

capture the symptom experiences and impacts for a

variety of clinical populations. Disease-targeted symp-

toms may be seen as qualifiers of generic measures.

Within the context of item banking and CAT applica-

tions, the issue of scalability was deemed highly

relevant. Namely, can we assume that targeted short

forms derived from content valid item banks retain the

validity across settings? The group advocated for

empirical research to evaluate validity claims across

clinical populations. For example, empirical study of

fatigue experience and impact in diverse clinical groups

such as people with cancer, people with MS, and people

with chronic fatigue syndrome. The inherent value in

the application of generic measures of fatigue, such as

those developed as part of PROMIS is evident for such

comparative research.

Conclusion

Rigorous application of mixed methods research, includ-

ing meticulously documented qualitative methods and
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advanced quantitative analyses, provides PRO developers

and end users with tools needed to evaluate and document

content validity. Some important empirical questions

remain. For example, when and why do content validity

claims need to be re-evaluated across different patient

populations? Put another way: When can we conclude that

accumulated knowledge and data about a PRO measure is

sufficient to support an assumption of content validity

regarding the measured concept in a wide range of popu-

lations, including ones not previously tested? We cannot

help but answer this question every time we apply PRO

measures in research or practice; it is essential that we put

the question to formal testing rather than assume we have

the answer.
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