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t is has been said that close only counts in a game of horseshoes. The reason being, of
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stake even if it isn’t touching. In reality, this saying is true for many psychomotor
Name _______________________________________________________________________________________________
activities. For example, a baseball pitch only counts as a strike if it is within the strike
zone, a thrown dart counts as a bull’s-eye only if it hits somewhere within the red
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center, and a field goal in football is only worth 3 points if it passes between the uprights. In
Address _____________________________________________________________________________________________
each of these tasks, there is a certain margin of error that is acceptable, and the margin of
error for each has been operationally defined. Likewise, the clinical examination, which is
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comprised of the history and physical examination, consists of psychomotor tasks that are
performed on a regular basis by all practicing clinicians. The ultimate
goal, of course, is to
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accurately establish a diagnosis, direct the choice of intervention, and establish a prognosis.
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measure as part of my examination?’’ Often the answer is based on whether the test or
measure being considered has a reliability coefficient that surpasses some predefined
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statistical coefficients most commonly used to characterize the reliability of a test or measure
are the intraclass correlation coefficient (ICC) and the kappa statistic (⌲), both of which are
based on statistical models. As with other models, these statistics have certain assumptions
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and must be further examined. Let’s consider the second key word, amount of error. The
results of all clinical tests and Thank
measuresyou
contain
some amount of error.2 Continuing the game
for subscribing!
analogy this editorial started with, a clinician scores when an accurate diagnosis, prognosis, or
measure is obtained. Unfortunately, unlike the games mentioned above, the operational
definition as to how much error is acceptable depends on the clinical context; there isn’t a
fixed operational definition of how much error is acceptable. True, there are qualitative
descriptions of reliability coefficients such as ‘‘poor,’’ ‘‘moderate,’’ ‘‘good,’’ ‘‘excellent’’ that
have been proposed by a number of authors.2,6,8 Unfortunately, the prevailing opinion seems
to be that a test or measure must at least approximate, or better yet, surpass one of the upper
thresholds, without which a test could not possibly have any validity. However, the authors who
coined these qualitative terms stated that the reliability of a particular test or measure must be
interpreted within the context of its intended use.6,8 In other words, these general
1
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guidelines should not be viewed as a gold standard filter through which all tests and measures
must pass before the validity of a test or measure can be considered.

GUEST

While reliability is important, it is more important to demonstrate whether or not the
measure has actually been shown to be useful.9 That brings us to the related concept of
validity. Although there are many forms of validity, establishing the criterion validity of a test
or measure (often expressed as sensitivity/specificity and likelihood ratios) is helpful in the
clinical decision-making process to establish a diagnosis, direct the choice of intervention, and
establish a patient’s prognosis. The reliability of the results from a test or measure for the
purposes of diagnosis and prognosis is certainly related to validity, but how close is close
enough? Is there an operational definition of reliability that tells us whether or not a test or
measure will be helpful for making the proper diagnosis or prognosis, if you would? Consider
the examples from the rehabilitation literature in Table 1.

EDITORIAL

One can clearly see that items with moderate and even poor reliability coefficients based on
commonly accepted guidelines may be useful in the clinical decision-making process. For
example, although the kappa coefficient for hypermobility spring testing of the lumbar spine
was low (⌲ = 0.30), the associated positive likelihood ratio was useful (+LR = 9.2) for
predicting which patients would fail to respond to a 4-week lumbar stabilization program.4
Lest one think these examples are a weak attempt by rehabilitation professionals to make
excuses for the tools of our trade, consider the following examples from the medical
literature in Table 2.
Once again, the findings are similar. So what gives? Has everything we ever learned about
reliability and validity become invalid? No. But it is safe to say that we still have much to learn
about the relationship between reliability and validity. In a few of these examples, model
assumptions were violated; in others, a different explanation is required. Interestingly enough,
in most of the rehabilitation examples the variables were also identified in a separate analysis
as being part of a cluster of findings that, taken as a whole, were useful for establishing a
patient’s diagnosis or prognosis. Considering our previous examples, does reliability have to
be qualified as excellent or will moderate suffice? Is a test or measure worthless if associated
with a poor reliability coefficient? In the case of criterion validity, we should be cautious
TABLE 1. Test examples from rehabilitation literature.
Test or Measure

Reliability
Coefficient

Validity
Coefficient

Condition
(Reference Criterion)

Hypomobility present3

⌲ = 0.13

Sn = 0.97
Sp = 0.23
–LR = 0.13

Acute low back pain
(50% improvement in
Oswestry over a 4-d
period)

Hypermobility absent4

⌲ = 0.30

Sn = 0.28
Sp = 1.0
+LR = 9.2

Chronic low back pain
(less than 6-point improvement in Oswestry
over a 4-wk period)

Cervical ROM of painful
side (inclinometer)13

ICC = 0.75
SEM = 6.6°

Sn = 0.89
Sp = 0.23
–LR = 0.23

Cervical radiculopathy
(+ needle electromyography)

Repeated timed trunk
flexion (inclinometer)10

ICC = 0.45
SEM = 6.7 s

Different between
groups (P⬍.001)

Patients with low back pain
and asymptomatic subjects (NA)

Straight leg raise
discrepancy ⱖ20°12

⌲ = 0.23

OR = 5.9

Low back pain (sick leave
ⱖ15 d)

Pain provocation in buttock ⌲ = 0.23
with sidebending12

OR = 3.3

Low back pain (sick leave
ⱖ15 d)

Abbreviations: ROM, range of motion; ⌲, kappa statistic; ICC, intraclass correlation coefficient; SEM, standard error of
measure; Sp, specificity; Sn, sensitivity; ⫺LR, negative likelihood ratio; OR, odds ratio; +LR, positive likelihood ratio; NA,
not applicable.
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TABLE 2. Test examples from medical literature.
Test or Measure

Reliability
Coefficient

Validity
Coefficient

Condition
(Reference Criterion)

Position sense11

⌲ = 0.28

+LR = 12.9

Diabetic neuropathy
(monofilament examination)

Slow cardiac upstroke1

⌲ = 0.26

+LR = 9.2

Moderate to severe aortic
stenosis (Doppler
echocardiography)

Breath sound intensity5

⌲ = 0.23

+LR = 3.7

COPD (FEV1 and FEV
ratios)

Palpation of subxyphoid
cardiac apical impulse5

⌲ = 0.30

+LR = 4.6

COPD (FEV1 and FEV
ratios)

Abbreviations: ⌲, kappa statistic; LR, Likelihood ratio; COPD, chronic obstructive pulmonary disease; FEV, force expiratory
volume; FEV1 = 1 second forced expiratory volume.

before dismissing a test or measure based solely on the basis of a low reliability coefficient. In
the author’s opinion, unless reliability studies are performed and interpreted in the context
of validity, we run the risk of impeding the discovery process involved in clinical research. A
test or measure can possess an ‘‘excellent’’ reliability coefficient and have no validity
whatsoever.3 Similarly, a test or measure may have a somewhat lower reliability coefficient yet
still have useful validity. In most cases, studies of reliability should be embedded in the
context of a broader study whose aims also address the validity of the test or measure of
interest.
Reliability is an unarguably important measurement property, but it isn’t always as straightforward as we have been led to believe. That being the case, what are clinicians and
clinician/researchers to do so we can excel at the task of the clinical examination and the
judgments we make from it? Several things: first, when reporting the reliability of results for a
particular test or measure, authors should critically examine and report the extent to which
statistical model assumptions (eg, restriction of range and prevalence) were satisfied; second,
validity (eg, sensitivity, specificity, and likelihood ratios) and precision coefficients (eg,
standard error of measure) should be reported when applicable; third, consumers of the
literature should demand that authors include the information mentioned in the previous 2
points or withhold judgment until it is supplied; finally, the reliability of results for a
particular test or measure must be interpreted within the context of its intended use.
Otherwise, how are we to know how close is close enough?
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