Measure validation is an ongoing process: the Functional
Assessment of Cancer Therapy-Breast Symptom Index as a case
example
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Patient-reported outcomes (PROs) such as measures of
symptoms status or health-related quality of life (HRQL)
have demonstrated their value to clinical practice and
research over the last three decades. Routine assessment of
HRQL has been shown to enhance clinical care by improving
problem identification and management, patient-provider
communication, and patient satisfaction with care (1-3).
PROs are particularly relevant in palliative medicine when
symptom relief and maintenance of function are primary
care objectives. HRQL and symptom measures are also
increasingly being used to evaluate treatment efficacy in
clinical practice and research, including trials of new drugs
and other medical products. This proliferation of PROs
and their high-stakes uses has led to the establishment of
guidelines for their development, modification, validation
and applications (4-7). A recent article by Lee ez 4/. in
the fournal of Pain and Symptom Management illustrates
how even measures such as the Functional Assessment of
Cancer Therapy-Breast Symptom Index (FBSI), which have
been developed from validated parent measures, benefit
from additional validation after modification and when
used with new populations (8). Their work exemplifies
how researchers can fill important gaps in the ongoing
assessment of a PRO measure’s validity.

The FBSI is a prime example of a PRO measure that
has undergone sequential efforts to establish its validity.
The FBSI development process emphasized content
validity across all of its stages, paying particular attention
to incorporating patient and expert input via qualitative
research. Items in the FBSI were drawn from the Functional
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Assessment of Cancer Therapy-General (FACT-G), the
FACT-Breast (FACT-B) and other components of the
Functional Assessment of Chronic Illness Therapy (FACIT)
measurement system. FACIT measures were developed by
incorporating patient- and clinician-identified symptoms
and concerns, as well as literature reviews, in order to build
in content validity (9-11).

The FACT-G (now in Version 4) is a 27-item
compilation of general questions divided into four primary
HRQL domains (Physical Well-Being, Social/Family Well-
Being, Emotional Well-Being, and Functional Well-Being)
and has been well validated in cancer populations, other
chronic illness conditions and in the general population
(using a slightly modified version) (9,12). The FACT-B
(Version 4) is a 37-item measure that contains the four
general FACT-G subscales along with the Breast Cancer-
Specific subscale that assesses symptoms/concerns of
particular relevance to breast cancer (e.g., body image, arm
swelling and tenderness). The FACT-B has demonstrated
good reliability, validity, sensitivity to change, and ease of
use (10). It has been translated from English into over 50
languages using the sequential approach for the development
of PROs intended for international use that is employed
for all FACIT translations. This approach involves iterative
forward-backward translations, extensive qualitative item
review and evaluation by bilingual health professionals,
as well as qualitative input from patients (13-15). The
psychometric measurement properties of several translated
versions of the FACT-B have been evaluated using different
methods (internal consistency and test-retest reliability;
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responsiveness to change; convergent, divergent and known
groups validity; factor analysis and structural equation
modeling; differential item functioning) and they have been
found to be generally equivalent to the English-language
FACT-B, reliable, responsive to change, valid and suitable
for use in international studies (16-21).

The FBSI was developed to both respond to requests
from clinical and regulatory communities for symptom-
based measures that can be interpreted more clearly than
multi-dimensional HRQL measures as well as to produce a
measure with decreased administration time and response
burden (1-3 minutes versus 5-10 for the FACT-B). Efforts
to ensure the content validity of the FBSI included a survey
of National Comprehensive Cancer Network physician
and nurse experts asked to identify priority symptoms in
evaluating breast cancer treatments (22). In a preliminary
validation study conducted within a larger clinical trial, the
FBSI demonstrated acceptable reliability and validity, and
a minimally important difference score (2-3 points) was
identified that can be used to better interpret scores (23).
However, that study included not the full eight-item FBSI
but an abridged six-item version that was available at the
time of the trial. Therefore, the recent study by Lee et al. is
the first to evaluate the eight-item FBSI while also building
upon previous studies examining the validity of the Chinese
version of the FACT-B and its comparability to the original
English version (8,18,19).

Lee et al. selected a good set of standard methods to
evaluate the reliability and validity of the eight-item FBSI (8).
Given that test-retest reliability is often excluded from
validation studies, its inclusion in the study provides useful
information for future users of the FBSL. It should be noted
that the reliability coefficients reported by Lee et 4/. do not
meet standards for individual measurement. That is to say
that their results indicate that the English and (simplified)
Chinese versions of the eight-item FBSI can be used to
measure groups of patients reliably but are not appropriate
for individual screening or decision-making. However, they
did find both the English and Chinese versions of the eight-
item FBSI to demonstrate known-groups validity when
comparing the scores of patients with and without evidence
of disease as well as those receiving or not receiving
chemotherapy or radiation. The English version of the
FBSI was responsive to changes in patients’ performance
status whereas the Chinese version was responsive only
to declines in performance status. The investigators
also performed receiver operating characteristic curve
analyses to compare the FBSI’s discriminative ability and
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responsiveness to change (in terms of performance status,
evidence of disease and treatment status) to those of the
FACT-B and found the two measures to be comparable.
Lee ez al. also found that both language versions of the FBSI
demonstrated convergent and divergent validity based on
correlations with the FACT-B subscales.

Given that race/ethnicity differed between the English-
and Chinese-language groups, the investigators conducted
some exploratory regression analyses restricted only to the
baseline data of the ethnic Chinese participants (8). Using
that subgroup’s data and entering all patient characteristics
other than race as covariates, they found no significant
difference between the English- and Chinese-language
groups for the eight-item FBSI but did note a minor
difference between the two language groups for one item.
Lee et al. took an important first step in not confounding
race/ethnicity when examining language-based differences
in responses to the FBSI. However, it would have been
interesting to know exactly how the English- and Chinese-
language groups compared on sociodemographic and
clinical variables when limiting the sample to only the
ethnic Chinese participants. Such comparisons would be
informative for developing a model-building strategy for
regression analyses. Careful consideration of confounding
through development of a multivariable model may provide
some interesting insights into differences and similarities of
the two language groups.

In addition, future work could use item response theory
(IRT) methods to examine the cross-cultural equivalence of
the different language versions of the FBSI by identifying any
significant differential item functioning that would constitute
measurement bias and by determining what items can be
used in cross-cultural comparisons or when pooling data in
international research (16). IRT methods offer solutions to
two limitations faced by classical test theory approaches, in
which items in a measure may function differently depending
on the samples tested and in which a respondent’s score may
vary depending on the particular items in the measure. Being
able to evaluate items’ cross-cultural performance in a way
that is independent of the exact grouping of items included
in the measure tested is particularly important for measures
such as the FBSI, which include items that have been tested
within various measures (i.e., the FACT-G, FACT-B, and
different versions of the FBSI).

As mentioned by Lee et 4/, since their evaluation
of the eight-item FBSI, the National Comprehensive
Cancer Network-FBSI (NFBSI-16) was developed using
methods consistent with recent regulatory guidance for
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PROs as endpoints in clinical trials and it underwent a
preliminary evaluation of its validity (24). Development of
the NFBSI-16 emphasized patient input via interviews and
surveys asking patients what symptoms they considered
most important and then evaluated those results alongside
those gathered from oncology clinicians surveyed during
the development of the eight-item FBSI. The NFBSI-16,
which includes all eight items from the original FBSI and
eight additional items from FACIT measures (13 from the
FACT-B), is structured as three subscales (Disease-Related
Symptom, Treatment Side-Effect, and General Function
and Well-Being). There is preliminary support for the
NFBSI-16% internal consistency reliability, convergent
validity (demonstrated by associations with the FACT-B
and EQ-5D) and known-groups validity (using performance
status). However, like other studies examining the validity
of versions of the FBSI and its parent measures, the
preliminary validation of the new NFBSI-16 had limitations.
The generalizability of those study results is limited by the
small and homogenous sample and the omission from the
validation analyses of the three NFBSI-16 items not in the
FACT=-B. Therefore, there is ample room for future studies
to validate the full-length NFBSI-16 with larger and more
diverse samples.

As outlined above, the FBSI exemplifies the evolution
of a measure to meet the needs of clinical, research and
regulatory communities for reliable and valid PRO measures
that are easy to interpret, quickly administered, and
available in multiple languages. As PROs are progressively
becoming a standard component of clinical research and
practice, it is increasingly important to ensure that measures
are reliable and valid for their intended applications. Efforts
should be made to build content validity into PRO measures
from their initial development, with a special emphasis
placed on the inclusion of patient input. As a next step,
studies evaluating PRO’ measurement properties should
benefit from following guidelines for establishing evidence
of their reliability and validity (4-7). Additional validation
efforts must be made as measures are translated into other
languages or are otherwise modified, with special attention
paid to establishing that shortened versions are as accurate
as longer versions and that translated versions are cross-
culturally equivalent. The paper by Lee et a/. demonstrates
how studies can successfully contribute to a growing body
of evidence for a measure’s validity (8). Clearly, as illustrated
by the case of the FBSI, establishing a PRO’s validity is a
process that can span decades as a measure is modified and
used with different populations.
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