
How Much Is Lost in Using Single Items?

Ron D. Hays, PhD1, Steven Reise, PhD2, and José Luis Calderón, MD3

1Department of Medicine, University of California Los Angeles, Los Angeles, CA, USA; 2Department of Psycholgy, University of California Los
Angeles, Los Angeles, CA, USA; 3Charles Drew University, Los Angeles, CA, USA.

J Gen Intern Med 27(11):1402–3

DOI: 10.1007/s11606-012-2182-6

© Society of General Internal Medicine 2012

I n this issue of JGIM, West et al.1 demonstrate with
multiple data sets that single items perform similarly to

the Maslach Burnout Inventory (MBI) long-form measures
of emotional exhaustion and depersonalization in terms of
associations with suicidality, serious thoughts of dropping
out of medical school, endorsing dishonest behavior,
disagreeing with an altruistic attitude, and perceived major
medical error. When differences were found between the
single items and the full-length scales, the single items
“tended to slightly underestimate the magnitude of associ-
ation.” The underestimates for single items are consistent
with lower reliability of measurement.

Multiple items are used to sample a range of content when
one item is not a sufficient indicator of a construct. Multiple-
item scales yield scores that are generally more reliable (and
potentially valid) than those produced by single items.
Reliability of scores from one item can be estimated using
the intraclass correlation. Reliability of scores from multiple-
item scales can be estimated using a special case of the
Spearman-Brown prophecy formula,2 where K is the number
of items and I is the intraclass correlation: (K*I)/(1+(K−1)*I).

What may be surprising to readers is how well the
single items performed relative to the full scales. But this
phenomenon has been demonstrated before. For example,
Robins, Hendin, and Trzesniewski3 showed that a single-
item measure of self-esteem performed similarly to the
ten-item Rosenberg self-esteem scale. So how much is
lost when using single rather than multiple items? If a
concept is substantively complex, a single item will not
represent the construct as well as multiple items. If a
concept is conceptually narrow, it is possible for a single
item to represent it about as well as multiple items.

Similar results for scores estimated from full length
versus subsets of items are expected if the two are very
highly correlated. But even if the longer and shorter
variants of a measure are correlated at r=0.70, they can
have substantially different correlations with a criterion.
Consider a single item (S1), a multi-item scale (S2), and a
criterion (C). The correlation between S1 and C can be

estimated using a formula from Cohen, Cohen, West, and
Aiken:4*
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If the correlation between S1 and S2 is 0.70 and the
correlation between S2 and the criterion C is 0.50, the
correlation between S1 and C is constrained between 0.35±
0.62. That is, the S1 and C correlation is free to take on
values anywhere between −0.27 and 0.97, so there is no
guarantee that it is even positive. Thus, even if the
correlation between a single item and the multiple item
scale is large, it is possible that there could be different
patterns of correlations with other variables.

The single items examined byWest et al.1 were those found
in previous analyses to have the largest factor loadings on
emotional exhaustion (“I feel burned out from my work”)
and depersonalization (“I have become callous toward people
since I took this job”). The Spearman correlations of these
items with the full length emotional exhaustion and deper-
sonalization scales ranged from 0.76 to 0.83 and 0.61–0.72,
respectively.5 The item with the largest factor loading is most
related to the scale score, but each item in a unidimensional
scale is positively related with the scale score and may have
similar associations with other variables. It would have been
informative if West et al.1 had reported the performance of all
the items in the emotional exhaustion and depersonalization
scales. In addition, they could have evaluated whether
associations of individual items with the criterion variables
vary by characteristics such as gender and age.

The demonstration by West et al.1 of the similarity of a
single item subset to the sum of items measuring a single
concept is the underpinning of short-form measures. For
example, short-form measures of patient, physician, and
other hospital employee perceptions of hospital care were
derived by selecting subsets of items that accounted for at
least 90 % of the variance in the long-form scale.6,7 A similar
approach was used in selecting the items for the Medical
Outcomes Study 36-Item Short-Form Health Survey.8

*Typos in the published formula were corrected by Dan Ozer, Ph.D.,
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Item response theory (IRT) is grounded in knowing that
any subset from a pool of unidimensional items can be used
to represent the underlying concept.9,10 IRT has well-known
advantages over the simple-summated scoring used in the
MBI example provided by West et al.1 In two-parameter
IRT models, item difficulty (how likely in general people
are to response high versus low to an item) and discrimi-
nation (how strongly related the item is to the underlying
score) are estimated for each item in the scale. These
parameters indicate the degree to which different items yield
information for each person assessed. The best item is the
one with the highest discrimination (analogous to the
highest factor loading) that is closest in difficulty to where
the person is on the underlying continuum (“ability”).

Within the limits of the reliability of the full item set, a
subset of items can be selected that yields whatever target
level of reliability is desired for a particular application.
Different subsets of items can be used for different
respondents to estimate scale scores as efficiently as
possible. This tailored item selection process is the essence
of computer-adaptive testing.11 Because all items are scored
on the same metric, the estimate of the underlying score
(theta) is more accurate and appropriate than assuming
equal item parameters like West et al.1 did when they
arbitrarily equated one item to the total score by multiplying
by the number of items in the scale. Reliability adequate for
individual-level purposes (i.e., >0.90) has been achieved
with about five items in the Patient-Reported Outcomes
Measurement Information System (PROMIS) project: http://
www.nihpromis.org/measures/selectinginstrument.

In summary, all items in unidimensional scales are positively
associated with one another and the total scale score. For
scales that represent narrow concepts, the items will tend to be
more highly correlated, and the total score may be estimated
accurately with fewer items. In addition, it is possible for a
multi-item scale to have a single item that is very highly
associated with the scale total (i.e., has a high factor loading or
IRT discrimination parameter) and to perform like the

full-length scale. The lower response burden makes parsi-
monious measures desirable when they retain the psycho-
metric strengths of longer measures. However, equivalence
of scores produced from single versus multiple items needs
to be demonstrated and tradeoffs carefully considered on a
case-by-case basis.
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