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here has been increas-

ing use of and support

for patient-reported out-

come (PRO) instru-
ments to assess the impact of care
on the patient (Brandrud et al,
2011; Cleeland & Sloan, 2010; US
Department of Health and Human
Services [HHS], 2006; Turk et al,,
2006). The integrity of our analysis
of care provided and study findings
is predicated on having a question-
naire that is both valid and reliable
(DeVon et al., 2007). Psychometrics
is the subspecialty concerned with
measurement procedures in psy-
chological and social phenomena
(DeVellis, 2003).

Patient-reported outcome instru-
ments encompass “measurement of any
aspect of a patient’s health status that
comes directly from the patient (with-
out interpretation of the patient’s re-
sponses by a physician or anyone else),”
(HHS, 2006). The development of a
PRO instrument is a multistep process.
A full discussion of the components of
instrument development is beyond the
scope of this discussion. The reader is
referred to several references for addi-
tional information related to the com-
ponents of this process (Armstrong,
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Cohen, Eriksen, & Cleeland, 2005; De-
Vellis, 2003; HHS, 2006; Rothman, Bel-
tran, Cappelleri, Lipscomb, & Teschen-
dorf, 2007; Snyder, Watson, Jackson,
Cella, & Halyard, 2007).

If you are considering using an in-
strument to measure outcomes in your
patient population, you are encour-
aged to review the published literature
on the development of the instrument
in question for evidence of reliability
and validity related to the intended
use. Other considerations may include
the ability to detect change (or sensi-
tivity), feasibility, and interpretability.
The following section briefly introduc-
es the concepts of reliability and valid-
ity and provides guidelines for review
of an instrument.

According to Nunnally & Bernstein
(1994), reliability refers to the ability
of a PRO to consistently measure an
attribute of interest (repeatable). Reli-
ability does not assure that the instru-
ment is measuring what it is intended
to measure, only that one obtains con-
sistent results when using it. Reliabil-
ity is considered necessary for validity
(i.e., the instrument must be reliable to
be valid, but reliability does not assure
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validity) (Nunnally & Bernstein, 1994). Common
forms of reliability that are reported include test-
retest and inter-rater (often referred to as stabil-
ity reliability); Cronbach’s alpha; and alternative
form and parallel form (equivalence reliability)
(DeVellis, 2003; Nunnally & Bernstein, 1994).

Test-retest is the correlation between two
scores indicating the stability of a questionnaire
when administered to the same group at differ-
ent times (DeVellis, 2003). The length of time
between testing that is necessary is controversial
and based on the construct being measured. In
general, a time frame of 2 weeks to 1 month is gen-
erally accepted (Waltz, Strickland, & Lenz, 2005).
In the case of time-dependent concepts such as
symptoms, which could change within days or
weeks, the time could be shorter with a second
administration in 1 or 2 days. Research has shown
equivalence between a 2-day or 2-week interval
in a variety of health status instruments (Marx,
Menezes, Horovitz, Jones, & Warren, 2003). The
author should therefore state the time interval
used and the criteria for minimal correlations.
Typically a correlation of 0.3 is considered mod-
erate, and 0.7 is considered high or strong (Co-
hen, 1988; DeVon et al., 2007).

Cronbach’s alpha, the most common method
of reliability testing, is the applicable method in
a cross-sectional sample. It indicates how well
items on a questionnaire fit together (DeVon et
al., 2007). Cronbach’s alpha should be calculated
every time an instrument is used. Often it is cal-
culated for the instrument as a whole and also
for any groupings or factors within the question-
naire. A Cronbach’s alpha of 0.7 is acceptable for
new scales (DeVellis, 2003). High alphas (> 0.9)
are sometimes thought to indicate redundancy
(DeVellis, 2003; Knapp & Brown, 1995), whereas
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others recommend that for clinical use, the alpha
should be 0.9 (Nunnally & Bernstein, 1994).

Assessment of validity is an ongoing process,
and an instrument is continually assessed with
use in different populations and settings. Prior
to using an instrument in a clinical setting or for
research, reports of content validity, construct
validity, and criterion-referenced validity should
be assessed.

Content validity occurs if the complete range
of an attribute is included in a questionnaire.
Items to include in the questionnaire are deter-
mined by definition of the construct of interest,
review of the literature and identification of do-
mains of the construct, and review by experts
and those experiencing the construct. Statistical
techniques can then be employed to quantify the
validity of the items. Determination of content
validity is often a two-stage process: first items
are reviewed and either confirmed, reworded, or
deleted by content experts; then remaining items
are scored and a content validity index is calcu-
lated (Armstrong et al., 2005; Lynn, 1986).

The ability of a questionnaire to represent
what it is attempting to measure is paramount
to the use of the instrument related to the con-
struct of interest. The construct is often an idea
or theory comprising several concepts. During
the development of an instrument, factor analy-
sis is a group of techniques that can be employed
to evaluate this (Nunnally & Bernstein, 1994).
This is a complicated analysis, with a variety of
methods used. Two primary types are principal
component analysis and principal factor analy-
sis. These techniques allow the researcher to
explore the relationship between items and the
amount of variance explained by the instrument.

Items on the instrument (termed factors)
that represent an underlying latent concept are
grouped together. The assessment allows the
researcher to investigate the structure of the re-
lationship between the items (how items are re-
lated to the latent or underlying concept). The
number of factors is often determined by the
number of groups that have an eigenvalue great-
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er than 1 (this means that the group explains at
least as much variance as a single item).

Often, the statistical analysis is completed,
and then the researcher and statistician review
the data for meaning and clarity. A name that
represents the underlying concept represented
by the group is then given to the factor. For ex-
ample, nausea and vomiting are often grouped
together in a factor and given the name “gastro-
intestinal.” When considering the use of an in-
strument, a report of construct validity analysis
should be reviewed for clarity of the factors and
the amount of variance in the responses that can
be explained by the solution.

Criterion validity reports on the relation-
ship between the concept being measured by
one questionnaire and attributes on another
variable (DeVellis, 2003; Nunnally & Bernstein,
1994). This evaluation can include assessment of
attributes known to be associated with the vari-
able of interest or one that is opposite. For ex-
ample, symptom severity is often thought to be
associated with performance status (those with
high symptom severity have a low performance
status). This can be assessed when adminis-
tered at the same time (concurrent validity) or
in the future (predictive validity). Convergent
validity can be assessed if two items to measure
the same concept are highly correlated. Diver-
gent validity occurs if a questionnaire designed
to measure something opposite (for example,
fatigue and vigor) is given at the same time, and
these would not be expected to be correlated
(Carmines & Zeller, 1979).

The above discussion presents basic infor-
mation related to the psychometric properties
of reliability and validity of an instrument that
should be reported on and assessed prior to use.
In addition, there are issues related to feasibil-
ity and applicability that are equally important
in the clinical setting. Consideration should be
made regarding the burden of the instrument to
the patient (length, time to complete), scoring,
language, use in the population of interest, meth-
od of administration (paper and pencil, electron-
ic), and ability to detect change if evaluating an
intervention.
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