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Abstract

Measurement equivalence across differing socio-demographic groups is essential for valid assess-
ment. This is one of two issues of Psychological Test and Assessment Modeling that contains
articles describing methods and substantive findings related to establishing measurement equiva-
lence in self-reported health, mental health and social functioning measures.

The articles in this two part series describe analyses of items assessing eight domains: fatigue,
depression, anxiety, sleep, pain, physical function, cognitive concerns and social function. Addi-
tionally, two overview articles describe the methods and sample characteristics of the data set used
in these analyses. An additional article describes the important topic of assessing magnitude and
impact of differential item functioning. These articles provide the first strong evidence supporting
the measurement equivalence of the Patient Reported Outcomes Measurement Information Sys-
tem®™ (PROMIS®) short form measures in ethnically, socio-demographically diverse groups, and is
a beginning step in meeting the international call for further study of their performance in such
groups.
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Measurement equivalence across differing socio-demographic groups is essential for
valid assessment. This is one of two issues of Psychological Test and Assessment Mod-
eling that contains articles describing methods and substantive findings related to estab-
lishing measurement equivalence in self-reported health measures. Differential item
functioning (DIF) is a method for examining equivalence of items across groups, and is a
technique used in the articles contained in this and the second issue of Psychological
Test and Assessment Modeling.

In 2004, the United States National Institutes of Health (NIH) launched an initiative to
enhance and standardize the way that patient-reported outcomes (PROs) such as physical
function, fatigue, depression and anxiety are measured in populations with different
diseases and conditions. The goal of the NIH Patient Reported Outcomes Measurement
Information System® (PROMIS®) initiative was to provide researchers and clinicians
access to a set of reliable and valid PRO measures that can be used in clinical research or
healthcare delivery settings (Cella et al., 2007).

The PROMIS measures were developed following recommended questionnaire design
principles and have undergone extensive qualitative and quantitative evaluation in popu-
lations with respect to disease, race, ethnicity, age, gender, and education (Reeve et al.,
2007). Further, PROMIS measures have been translated into multiple languages to en-
hance their use in research studies globally (Alonso et al., 2013). Originally developed in
English, the PROMIS item banks have been translated into numerous languages includ-
ing for example: Spanish, German, Mandarin, and Dutch. According to the NIH PRO-
MIS webpage (http://www.nihpromis.org/measures/translations), translation of some
PROMIIS item banks into several other languages (e.g., Portuguese, Hebrew) is currently
in progress. Examples of published translations are given in Paz, Spritzer, Morales, and
Hays (2013) and Terwee et al. (2014). The PROMIS translation methodology is de-
scribed in Eremenco, Cella, and Arnold (2005). However, these measures have received
little formal evaluation of DIF across ethnically diverse groups. An international consor-
tium of researchers from the European Union, the United States, Canada, China, and
other countries involved in evaluating PROMIS measures internationally concluded that
“differential item functioning analyses will be the most important analytical strategy”
(Alonso et al., 2013).

PROMIS is a unique measurement system in that its item banks serve as the warehouse
or library from which all PROMIS measures are designed. Each PROMIS item bank
(there is a bank for each PRO measured) includes multiple items that vary in terms of
content and severity. For example, the physical functioning item bank includes items that
assess basic physical functioning like standing or picking up an object, to higher levels of
physical functioning such as walking for more than a mile. Each item has been reviewed
in cognitive interviews to ensure that patients of diverse backgrounds can comprehend
the question and provide a response that accurately reflects their experiences or perspec-
tives as they relate to the measured PRO. In addition, the items in the banks have under-
gone rigorous evaluation to ensure strong psychometric properties. All items are cali-
brated with item response theory (IRT) models and normed to the US general population
that places the items on a common T-score metric with mean 50 and standard deviation
of 10. Subsets of questions can be selected from the item bank to create a PROMIS short
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form instrument (e.g., a 6-item fatigue measure), or based on computerized-adaptive
testing (CAT) technology, to tailor the PRO assessment to the level of the respondent.
Scores from different PRO measures that come from the same PROMIS item bank can
be compared or combined together because they all have been IRT-calibrated to be on
the same metric.

While PROMIS measures have been evaluated in large datasets that have included indi-
viduals with different types of conditions and diseases, it is also important to examine the
performance of the measures in groups with specific diseases/conditions. This approach
is consistent with recommendations from the Food & Drug Administration (FDA) who
request supporting evidence for the performance of the PRO measure within the popula-
tion under study. Thus, the following articles in this two-part series focus on evaluating
the psychometric properties of the PROMIS measures with a large sample from a diverse
population of cancer patients. This evidence along with other supporting psychometric
studies will enhance the adoption of PROMIS measures for research and in clinical set-
tings.

These articles describe the first systematic examination of DIF in the PROMIS short-
form measures among ethnically diverse groups and among patients with cancer. A focus
of these articles is also to describe state-of-the art approaches to examination of meas-
urement equivalence including those based on IRT (e.g., Hambleton, Swaminathan, &
Rogers, 1991; Lord, 1980; Mair & Hatzinger, 2007; Orlando-Edelen, Thissen, Teresi,
Kleinman, & Ocepek-Welikson, 2006; Rasch, 1960; Teresi, Kleinman, & Ocepek-
Welikson, 2000; Thissen, Steinberg, & Wainer, 1993), multiple group confirmatory
factor analyses (MGCFA; Joreskog, 1971; Meredith, 1964), multiple indicators, multiple
causes (MIMIC; Joreskog & Goldberger, 1975; Jones, 2006; Muthén, 1984) and ordinal
logistic regression (OLR; Zumbo, 1999) using latent variable models (Crane, Van Belle,
& Larson, 2004). Challenges to applications of these methods are also discussed.

This two part series contains articles describing analyses of eight domains: fatigue, de-
pression, anxiety, sleep, pain, physical function, cognitive concerns and social function.
Additionally, two overview articles describe the methods and sample characteristics of
the data set used in these analyses. An additional article describes the important topic of
assessing magnitude and impact of DIF. These articles provide the first strong evidence
supporting the measurement equivalence of the PROMIS short form measures in ethni-
cally, socio-demographically diverse groups, and is a beginning step in meeting the
international call for further study of their performance in such groups.
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