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We would like to thank Fitzgerald
for his thoughtful and generous com-
mentary1 on our work.2 We believe
the recent dialogue on this topic in
the physical therapy community is
very valuable and a sign of the ma-
turity of the profession. We have
only a few points that we would like
to add. We agree with Fitzgerald on
the key point that a randomized con-
trolled trial (RCT) with appropriate
analysis “must be performed to qual-
ify that a CPR [clinical prediction
rule] has indeed been developed.”
In selecting the potential predictors
for investigation in the RCT, we
agree that a well-conducted single-
arm study may be useful, along with
selecting predictors based on a
strong theoretical rationale or clini-
cal experience. One note of caution
relates to the suggestion by Fitzger-
ald that using a single-arm trial rather
than an underpowered RCT is less
likely to miss important predictors.
We would argue that single-arm trials
may be even more likely to miss true
predictors of response to the inter-
vention. As single-arm studies are de-
signed to identify predictors of good
prognosis regardless of treatment, a
factor associated with a poor prog-
nosis but a good response to treat-
ment will likely not be identified in
a single-arm trial. Therefore, single-
arm trials can easily miss important
predictors of response to treatment.
We believe secondary analysis of
the thousands of existing RCTs may
provide as good, if not better, infor-
mation than single-arm trials to help
in selecting the best predictors for
analysis in a prospective, adequately
powered RCT. Secondary analyses of

existing RCTs also are cheaper and
easier to do than performing single-
arm trials, which are still expensive
to perform.

The language regarding stages of de-
velopment of CPRs is well defined
in the literature.3 This language, how-
ever, was developed for studies of
diagnosis and prognosis. In the physi-
cal therapy literature investigating re-
sponders to treatment, this language
has been modified, resulting in much
confusion. Over recent years in the
physical therapy literature, a single-
arm study has been considered a der-
ivation study, with the following RCT
considered a validation study. As men-
tioned above, we agree strongly with
Fitzgerald’s emphasis that an RCT
must be performed “to qualify that a
CPR has indeed been developed [our
emphasis].” Therefore, we do not con-
sider that the first RCT is, in any way,
a “validation” study, as referred to in
the literature on development of
CPRs. The single-arm study is simply a
method to generate hypotheses of po-
tential predictors in the same way as a
theoretical rationale or clinical experi-
ence may be used. Because we do not
know what the potential predictors
arising from a single-arm study actually
are (nonspecific predictors of out-
come, treatment effect modifier, or er-
ror?), a CPR for a specific intervention
cannot exist until we have confirmed
that these potential predictors are, in
fact, treatment effect modifiers, which
is accomplished by performing an
RCT and analyzing the predictor vari-
able � treatment group interaction.
Therefore, we argue that the initial
RCT following a single-arm study con-

firms only that a CPR exists; it does not
validate a CPR, and it should be con-
sidered a derivation study according
to the original literature on CPR de-
velopment. A second RCT would be
the true validation study. This point
has been recommended in recent
articles.4,5

We have previously responded to
comments about the study by Han-
cock et al6 mentioned by Fitzgerald
and will only briefly comment here.
If, as mentioned above, we consider
the study by Childs et al7 a derivation
study (first RCT on this CPR8), then
Hancock and colleagues’ study6 is
the first attempt at validation. We
were interested in whether the rule
would generalize to a different set-
ting including a modified treatment.
This is not an unreasonable question,
as evidenced by the fact that the
same researchers also recently pub-
lished an RCT to investigate the CPR
in patients receiving different treat-
ments (alternative manipulation and
mobilization).9 To refer to the study
by Hancock et al6 as flawed is, in our
opinion, a misunderstanding of the
aim and interpretation of the study.
The study demonstrated the CPR
does not generalize to this new set-
ting including a modified treatment
but says nothing about whether it
will generalize in a new sample of
patients if the identical manipulation
is used. We await a second appropri-
ately designed RCT to answer that
question.

Last, we would like to extend
Fitzgerald’s call to researchers to
test CPRs using RCTs. Beyond deri-
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vation and validation of CPRs, it also
is important to perform an impact
analysis.3 It is essential to know
whether the rule changes clinician
behavior, whether it improves pa-
tient outcomes, and whether it re-
duces costs. An accurate CPR may
not change clinician behavior or im-
prove patient outcomes for many
reasons. It may be too difficult and
time-consuming to apply to patients,
clinicians may not be adequately
trained in the treatment specified by
the CPR (or may not feel comfort-
able performing the treatment), or
for practical reasons (eg, liability)
the CPR may not be used.

DOI: 10.2522/ptj.20090233.ar

References
1 Fitzgerald GK. Invited commentary on

“Critical appraisal of clinical prediction
rules that aim to optimize treatment selec-
tion for musculoskeletal conditions.” Phys
Ther. 2010;90:855–858.

2 Stanton TR, Hancock MJ, Maher CG, Koes
BW. Critical appraisal of clinical prediction
rules that aim to optimize treatment selec-
tion for musculoskeletal conditions. Phys
Ther. 2010;90:843–854.

3 McGinn TG, Guyatt GH, Wyer PC, et al;
for the Evidence-Based Medicine Working
Group. Users’ guides to the medical litera-
ture, XXII: how to use articles about clinical
decision rules. JAMA. 2000;284:79–84.

4 Hancock MJ, Herbert RD, Maher CG. A
guide to interpretation of studies investigat-
ing subgroups of responders to physical
therapy interventions. Phys Ther. 2009;89:
698–704.

5 Kamper SJ, Maher CG, Hancock MJ, et al.
Treatment-based subgroups of low back
pain: a guide to appraisal of research stud-
ies and a summary of current evidence.
Best Pract Res Clin Rheumatol. 2010;24:
181–191.

6 Hancock MJ, Maher CG, Latimer J, et al. In-
dependent evaluation of a clinical predic-
tion rule for spinal manipulative therapy: a
randomised controlled trial. Eur Spine J.
2008;17:936–943.

7 Childs J, Fritz J, Flynn T, et al. A clinical
prediction rule to identify patients with low
back pain most likely to benefit from spinal
manipulation: a validation study. Ann In-
tern Med. 2004;141:920–928.

8 Flynn T, Fritz J, Whitman J, et al. A clin-
ical prediction rule for classifying patients
with low back pain who demonstrate short-
term improvement with spinal manipula-
tion. Spine. 2002;27:2835–2843.

9 Cleland JA, Fritz JM, Kulig K, et al. Compar-
ison of the effectiveness of three manual
physical therapy techniques in a subgroup
of patients with low back pain who satisfy
a clinical prediction rule: a randomized clin-
ical trial. Spine. 2009;34:2720–2729.

Clinical Prediction Rules for Musculoskeletal Conditions

June 2010 Volume 90 Number 6 Physical Therapy f 859


