Chapter 15

Reporting of Validity Evidence in the Field
of Health Care: A Focus on Papers Published
in Value in Health

Eric K.H. Chan, Bruno D. Zumbo, Ira Darmawanti,
and Olievia P. Mulyana

Health care research is, in broad terms, meant to guide policy and decision makers
in considering alternative treatments, evaluating treatment effectiveness, health
services evaluation, and health care resource allocation. Psychometric instruments
based on self-report, or ratings by others, are increasingly used in health care to
compliment pharmacoeconomics and outcomes research. For instance, more
emphases have been placed on the use of patient-reported outcomes (PRO), and
particularly health-related quality of life and wellbeing, because patient perspec-
tives are unique, are central components in diagnosis and treatment, and can
complement traditional biomedical indicators of disease status and treatment effec-
tiveness (Acquadro et al. 2003). Other areas in health care research, such as the
assessment of physician psychological attributes (Hojat 2007; Hojat et al. 2001) and
clinical competency (Auewarakul et al. 2005) also utilize psychometric instru-
ments. Therefore, the use of psychometric instruments has far-reaching conse-
quences in health care.

Validity is pivotally important in the development and evaluation of psycho-
metric instruments (AERA et al. 1999; Messick 1989), including instruments used
in health care. For instance, in the recently published industry guidance titled
“Patient-Reported Outcome Measures: Use in Medical Product Development to
Support Labeling Claims” (US Food and Drug Administration 2009), the Food and
Drug Administration (FDA) discussed validity issues. Other groups such as the
Scientific Advisory Committee of the Medical Outcomes Trust (2002) and the joint
Pharmaceutical Research and Manufacturers of America Health Outcomes
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Committee (PhRMA HOC) and the Division of Drug, Marketing, Advertising, and
Communications of the FDA (DDMAC FDA) (Santanello et al. 2002) have also
published articles discussing the importance of validity for psychometric instru-
ments in health care.

Validity theory and validation methods have become more complex and expan-
sive over the past several decades. There is an agreement among validity experts
that the accumulation and integration of evidence from different sources is needed
to support the validity of the interpretation and inferences made from the scores
arising from these measures (AERA et al. 1999; Kane 2006; Messick 1989; Zumbo
2007, 2009). The contemporary view of validity contends that in addition to the
traditional sources of validity such as content, relations to other variables (e.g.,
discriminant, and convergent validity), and internal structure, evidence based on
response processes (cognitive processes during item responding or during rating)
and consequences (the intended use and misuse) are important sources of validity
evidence that should be included in validating psychometric instruments (AERA
et al. 1999; Messick 1989, 1995; Hubley and Zumbo 2011).

A good way to investigate how a psychometric validation study is designed is by
examining the reporting characteristics. For instance, although not studies of
psychometric validation practices, studies have investigated the reporting of meth-
odological and statistical details in randomized controlled trials (Chan and Altman
2005) and systematic reviews (Moher et al. 2007). With respect to psychometric
validity, studies examining the reporting of validity evidence in the psychology and
education literature have shown that a number of sources of validity evidence are
not presented, with only 1.8 % and 2.5 % of the studies reporting response processes
and consequences respectively (Cizek et al. 2008, 2010). Similarly, a review of
clinical assessment in internal medicine has found that the reporting of response
processes and consequences were absent (Auewarakul et al. 2005).

With an aim towards investigating the validity evidence and refining and
improving the practice of psychometric validation in health care, the purpose of
the present study was to investigate the reporting of validity evidence in papers
published in Value in Health, the official journal of the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR). This scholarly society, and
its official research journal, was selected because, as noted in the society’s mission
statement, ISPOR is recognized globally as the authority for outcomes research and
its use in health care decisions towards improved health. As such, the papers
published in that journal are authoritative resources for shaping health care prac-
tices and research and serve as a fruitful ground from which to investigate psycho-
metric validation practices in health care. Our research question was: What sources
of validity evidences are reported in the validation of psychometric instruments
published in the journal? Our focus was on informing validation practice, not on
evaluating the quality of the psychometric instruments.
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Methods

A systematic search using the official website of the journal was conducted in
December 2010. We searched for papers published since the journal’s inception
(January 1998) to December 2010. We searched both the titles and abstracts.
Keywords used in the search included “development OR measurement OR psycho-
metric OR psychometrics OR valid OR validation OR validity.” To be included in
this review, each study must (1) be empirical psychometric studies and (2) be
published between January 1998 and December 2010. We excluded (1) opinion
papers and editorials, (2) reviews, systematic reviews, and meta-analyses,
(3) guidelines, task force papers, recommendations, and statistical applications,
(4) conference proceedings/abstracts, and (5) utility, econometric, preference-
based, and other non-validation studies. We decided to exclude utility,
preference-based, and related studies because these studies come from a different
tradition of how one develops and “validates” instruments, and the language and
framework are not the same as the psychometric approach (Kopec and Willison
2003; Richardson and Zumbo 2000). The present review was delimited to including
studies using the psychometric approach to validation.

A coding sheet was developed to record the characteristics and validity evidence
presented in each study. Building from earlier research (Cizek et al. 2008, 2010),
variables included in our coding sheet were publication year and sources of validity
evidence including face, content, construct, predictive, concurrent, convergent,
discriminant, response processes, consequences, reliability, and other. We coded
the sources of validity based on what the author(s) stated. For instance, if an author
presented the correlation coefficient between two psychometric instruments but did
not refer to, for example, criterion-related validity evidence, no validity evidence
was coded. In other words, no subjective judgments were made as to the presence or
the quality of the validity evidence. Each included article was double-coded
independently by two of the authors, with an agreement of 88.1 %. Disagreements
in the coding were discussed until consensus was reached.

Results and Conclusions

Search Process

Our search resulted in 347 abstracts and 126 titles. After initial screening (titles and
abstracts), a total of 113 were retrieved and inclusion and exclusion applied. A final
total of 68 papers were included in the present review. Of the instruments published
in the journal, PRO measures accounted for the highest numbers. Others included
an instrument designed for the evaluation of PRO measures (Valderas et al. 2008)
and one that measures communications between physician and pharmacist from a
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Potentially relevant publications from search:
Abstract (n =347)
Title (n = 126)

NS

Excluded duplicates and nonrelevant publications (based on title and abstract screen)

7

Full text retrieved and reviewed (n = 113)

\/

Publications not meeting criteria excluded:
Reviews (n=3)
Guidelines, task force papers, recommendations, and statistical applications (n=7)
Utility, econometric, and preference-based papers (n =32)
Other nonvalidation papers (meaningful cutoff, mode of administration) (n = 3)

\

Total publications included:
(n=68)

Fig. 15.1 Search process flowchart

physician’s perspective (Zillich et al. 2005). Figure 15.1 presents the flowchart of
the search process.

Descriptive Characteristics

Overall, there is an upward trend in the number of validity papers in the journal
since its inception (see Table 15.1). When the journal began its publication in 1998,
no study on validity was published. Less than 10 % of the validity studies were
published between 1999 and 2004. Beginning in 2005, a higher number of validity
studies were published each year, with a peak in 2009. Compared to 2009, there was
a decrease in the number of validity studies in 2010.
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Table 15.1 Year of

i Year Frequency Percent
publication
1998 0 0
1999 1 1.5
2000 1 1.5
2001 1 1.5
2002 2 29
2004 1 1.5
2005 8 11.8
2006 6 8.8
2007 4 59
2008 15 22.1
2009 18 26.5
2010 11 16.2
Total 68 100
Table 15.2 Freguency of Number of sources Frequency Percent
number of validity sources
reported 0 6 8.8
1 11 16.2
2 10 14.7
3 14 20.6
4 17 25.0
5 7 10.3
6 3 44
Total 68 100

Reporting of Validity Evidence

Our findings revealed that the reporting of the sources of validity evidence in papers
published in this journal varied. Researchers are not relying on only one source of
validity evidence at the exclusion of all others and hence representing a broad
perspective on the possible sources of validity evidence. As presented in Table 15.2,
the number of sources of validity evidence reported per study ranged from zero to
six, with a mode of four. A few studies had zero sources of evidence because the
authors did not refer to any source of validity evidence although the papers were
situated as validation studies. Internal consistency reliability was the most fre-
quently reported source of evidence to support the consistency of the items and
internal structure of an instrument, reported in over two thirds the papers. Half of
the studies reported construct validity. Discriminant validity, which can serve as a
baseline to compare convergent validity, is reported in one third of the papers.
Similarly, one third of the papers reported evidence on convergent validity. There
seems to be some confusion with the terminology in validity between discriminant
and divergent validity, with a few of the studies using and reporting the term
divergent validity as discriminant validity.
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Table 15.3 Sources of

o Source of validity Number Percent
validity reported® - —
Internal consistency reliability 47 69.1
Construct 34 50.0
Convergent 23 33.8
Discriminant 23 33.8
Content 17 25.0
Known-Group 14 20.6
Criterion (concurrent or predictive) 14 20.6
Face 9 13.2
Response processes 3 4.4
Consequences 2 2.9

A paper can report more than one source of validity

A quarter of the studies reported evidence on content validity. Evidence on
“known-group validity”, a term commonly used in the medical literature, was also
reported in slightly over a fifth of the studies. Fourteen studies reported criterion
validity evidence (13 of which reported only concurrent and the remaining one only
reported predictive) and slightly over 10 % of the studies reported evidence on face
validity. Evidence on predictive validity was only reported in one study. Response
processes and consequences, which are important validity evidence, were also
rarely reported (see Table 15.3).

Discussion

The purpose of this study was to review the reporting of validity evidence in papers
published in Value in Health, with an eye towards informing future practice in
health care. Authors of validity papers published in the journal are not focusing on
one source of validity evidence at the exclusion of all other sources. Internal
consistency and content type of validity was the most widely reported in the journal.
Other commonly reported sources of validity include convergent and discriminant
(including some articles referring it to divergent validity). Although the importance
of response processes and consequences in validation have been well documented
(Hubley and Zumbo 2011, 2013; Messick 1989, 1995; Zumbo 2007, 2009),
these two sources are rarely presented in papers published in Value in Health.
The absence of these two important sources of validity evidence could affect the
medical care provided to patients.

Response processes were rarely reported. Although it is important to look at the
substantive aspect of validity (AERA et al. 1999; Messick 1989, 1995), only about
4 % of the papers reported evidence related to response processes. Response processes
are the thinking or cognitive processes involved when a patient responds to items on a
health measure or when some performs a rating. In other words, the purpose is to
investigate how and why people respond to questions or items the way they do. This
sort of validity evidence is emerging as central to claims of psychometric validity
(Hubley and Zumbo 2011, 2013; Messick 1995; Zumbo 2007, 2009).
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Only two (2.9 %) papers mentioned consequences, commenting on the conse-
quences and intended use of the instruments very briefly. Consequences in validity
refer to the (1) intended use of measure scores and (2) misuse of measure scores
(AERA et al. 1999; Hubley and Zumbo 2011, 2013; Messick 1989). Intended use
concerns the decisions or claims one intends to make based on the scores on a
psychometric instrument. It is part of the entire validation process and the intended
use of an instrument can be influenced or weakened by issues such as construct
underrepresentation or irrelevant variance. In depression for instance, males are
consistently found have lower scores (i.e., less depressed) than their female coun-
terparts. However, in a differential item functioning (DIF; Zumbo 1999) study on
the Center for Epidemiologic Studies — Depression Scale (CES-D; Radloff 1977),
several items were found to have gender DIF (Gelin and Zumbo 2003). Specifically,
males were less likely to endorse several of the items (such as the item on “crying
spells”), resulting in lower score among males. The lack of invariance in the
depression scores between males and females may weaken the intended interpre-
tation of the scores by confounding the interpretation with gender stereotypes and
may have negative consequences on epidemiology findings, diagnostic decisions,
and even insurance coverage.

Of equal importance in the concept of consequences is the issue of misuse of
measure scores (Hubley and Zumbo 2011, 2013). For instance, clinicians cannot
diagnose depression based on screening results. To give a diagnosis, additional
clinical evaluation is needed (Maurer 2012; Pignone et al. 2002; Sharp and Lipsky
2002). Because the intended use of screening is not to make diagnosis, making a
diagnosis of depression based solely on the scores on a depression screening
instrument is an example of misuse. Such a misuse may result in over- or under-
diagnosis of the disorder.

Although not explicitly using the term consequences, the International Society
for Pharmacoeconomics and Outcomes Research Patient Reported Outcomes Har-
monization Group alluded to the issue of consequences in the Ad Hoc Task Force
Report on the incorporation of patient perspective into drug development and
communication (Acquadro et al. 2003). The report states that “decisions about
the incorporation of a PRO strategy into a clinical trial should be made with the
research design and intended claim in mind” (p. 527). Questions such as the claim
that one is hoping to achieve and the psychometric instruments employed to address
the claim need to be taken into consideration. Our findings that consequences were
rarely reported suggest that more communication is needed to promote the inclu-
sion of consequences in validation practice.

If inferences and decisions made are not based on scores from instruments with
strong psychometric properties, it may lead researchers and medical practitioners to
make incorrect decisions. It may also negatively influence the medical diagnoses,
treatment interventions, and even the approval of drugs in the market, which in turn
may hurt the quality of life of our patients. Just because the authors of a validity
study claim that they have validated an instrument and have concluded that the
instrument is “valid” does not guarantee that the evidence is adequate to support the
inferences made from the scores. Readers and practitioners should always have a
critical mind.
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The formation of the PRO Content Validity Good Research Task Force (Patrick
et al. 2011a, b) to develop good research practices in content validation is encour-
aging. Perhaps the formation of task forces and making available agreed upon and
endorsed best practices and reporting guidelines on other sources of validity
evidence (such as response processes and consequences) maybe promising
approaches to improving the practice of psychometric validation in health care.
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