
Response: 

The caution we acknowledged in our  
original article (Phys Ther. 1991;71:366 
381), in response to Dr Selker's commen- 
tary and in response to Mr Michels's first 
letter to the editor (Phys Ther. 1991;71: 
763-764), was that as the number o f t  
tests on the same set of data increases, 
the probability of falsely rejecting at least 
one null hypothesis increases, unless the 
Type 1 error rate is reduced to compen- 
sate for this. This caution applies to mul- 
tiple tests o n  different variables within 
the same set of data as well as to multi- 
ple comparisons on the same variable. 
The clearest discussion of this point that 
we could find is presented by Feinstein, 
who states, 

By setting the a level at 0.05 for the 
stochastic contrast of a difference in 
results for two groups, we decide to 
take a 0.05 chance of drawing a false- 
positive conclusion if, in fact, the two 
groups are really similar. In this in- 
stance, the 1 -a chance of being cor- 
rect, ie, not drawing a false-positive 
conclusion, is 0.95. When a second 
comparison is conducted for another 
pair of results, the chance of avoiding a 
false-positive conclusion is also 0.95. 
The chance of avoiding a false-positive 
conclusion during the two compari- 
sons is therefore 0.95x0.95=0.90. If a 
third comparison is conducted, the 
chance of avoiding a false-positive con- 
clusion somewhere in all three com- 
parisons is 0.95 ~ 0 . 9 5  X0.95=0.86. 
Thus, although the a level was set at 
0.05 for the risk of a false conclusion 
in a single comparison, the chance of 
forming a false conclusion somewhere 
is raised to 1-0.86=0.14 when three 
separate contrasts are conducted in the 
same basic set of data.1(P516) 

As we stated in our  response to Michels's 
previous letter to the editor, the situation 
does become more complicated when 
the tests are correlated, but, as long as 
the correlation is not perfect, the proba- 
bility of falsely rejecting at least one  true 
null hypothesis increases with the num- 
ber of tests when multiple tests are per- 
formed on the same set of data. 

Mr Michels contends that our original 
language was not appropriately tentative 
and cautious with respect to the results 
of comparisons made between hospital- 
based and private practices. As we stated 
in our  response to the commentaries 
following the article, " . . . the research 
as reported in our  article raises as many 

questions as it does answers with re- 
spect to important practice issues such 
as direct access, staffing distributions, 
costs of our  services, payment methods, 
economic incentives, and the like. All 
initial research efforts have limitations 
and shortcomings, and this first phase of 
the APTA's study is n o  exception. The 
findings reported in the May issue of 
Physical Therapy must be understood in 
light of the overall study's limitations." 
We agree that firm conclusions cannot 
be  made o n  the basis of these initial 
comparisons. We believe they are valu- 
able in influencing the formulation of 
specific hypotheses for the second and 
third years of the study and are worth 
reporting to the physical therapy com- 
munity so  that other investigators can 
then join in performing the subsequent 
studies needed for their confirmation. 

Alan M Jette, PhD, PT 
Senior Research Scientist 
New England Research Institute Inc 
9 Galen St 
Watertown, MA 021 72  

Kenneth D Davis, PT 
Assistant Director for Operations 
Mid-America Rehabilitation Hospital 
5701 W 110th St 
Overland Park, IS 66211 
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Theory and Practicality 

To the Edttor: 

I would like to take this opportunity to 
comment o n  the interesting debate pre- 
sented by Dr Keshner and Dr Scholz con- 
cerning the work on the Gross Motor 
Performance Measurement (GMPM) by 
Boyce and associates in the November 
1991 issue of Physical Therapy (Phys 
Ther. 1991;71:820-832). Keshner and 
Scholz point out that Boyce et a1 appear 
to lack a theoretical framework in the 
development of the GMPM. I would like, 
however, to make a few points. 

First, I believe there is always an underly- 
ing theoretical orientation, whether im- 
plicit o r  explicit, when we develop a 
measurement tool. Tammivaara and 
Shepard define theory as a "system of 
wide-ranging ideas about some centrally 
important physical o r  social iss~e." ' (p~ '~)  
Theory organizes our  observations and 

allows us to make sense of the chaotic 
flux of information that t~ombards our  
senses. It gives structure to our  experi- 
ence. Certainly, Boyce and associates be- 
gan with wide-ranging ideas and notions 
about what signified "quality of move- 
ment." They used the knowledge and 
expertise of pediatric physical therapists, 
as well as past literature, to develop well- 
defined ideas concerning the key at- 
tributes of movement. 

Second, should we wait until we have a 
sophisticated, widely accepted theory of 
motor control before we measure the 
effectiveness of our  treatment techniques? 
If we d o  this, we may find ourselves out 
of business. I believe there is a compli- 
mentary relationship between the clinical 
development of measuring tools and the 
development of a theory of motor con- 
trol. If the tool developed by Boyce and 
associates appears valid and responsive to 
clinically relevant change, then perhaps 
we can incorporate these ideas into our  
theories of motor control. As our  motor 
control theories evolve, then measure- 
ment specialists can fine-tune their tools. 

Ben Wright, the expert o n  the Rasch mea- 
surement model, states: 

Measurement begins with the idea of a 
variable . . . . Variables are the basic 
tools of science. Progress in science 
depends o n  the creations of new varia- 
bles constructed out of imaginative 
selections and organizations of experi- 
ence. The invention of a variable be- 
gins when we notice a pattern of re- 
lated experiences and have an idea 
about these experiences which helps 
us to remember their pattern. If the 
idea orients us to more successful ac- 
tion, we take it as an explanation of the 
pattern and call it a theory.' 

He points out that it is not theory that 
guides measurement, but rather the con- 
struction of variables. Thus, measurement 
is a beginning point on the road to the 
development of theory. How can we piece 
together ideas and concepts to form theo- 
ries unless we can adequately measure 
these ideas and concepts? Many of the 
great discoveries in science occurred after 
adequate measuring tools were developed 
to measure the key concepts. 

In conclusion, I d o  not see a dichotomy 
between theory and practicality. Just as 
the development of theory has wide- 
ranging practical ramifications, the devel- 
opment of clinical measurement tools has 
tremendous ramifications for the devel- 
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opment of those therapy theory. I ap- 
plaud those who are involved in re- 
search, whether it b e  clinical o r  basic 
science research. 

Wendy Rheault, PhD, PT 
Chair and Professor 
Department of Physical Therapy 
School of Related Health Sciences 
Universi[v of Health ScienceslThe Chicago 

Medical School 
3333 Green Bay Rd 
North Chicago, IL 60064-3095 
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Involvement Urged 

To tbe Editor: 

I want to express my appreciation for 
your comments in your October 1991 
editorial "The Politics of Being." In my 
own experience, I have found the reali- 
ties of politics and societal issues over- 
whelming and at times confusing. I d o  
not believe that I am alone in this regard. 
For these reasons, I believe that we need 
reminders of our privilege and responsi- 
bility to be involved in decision making. I 
also believe that we need to seek infor- 
mation in order to clarify the issues in 
our own minds. I keep hearing and read- 
ing political commentaries that propound 
that healLh care will be the most signifi- 
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cant issue in the next national election. 
For years we have seen changes in the 
health care system. We have also found 
loopholes in the system that have al- 
lowed us to function outside of it. But 
the slack in the system is gone, and we 
have no choice but to become involved. 
We need all members of our association 
to demand that these potential leaders of 
our country discuss this issue seriously. 
We need to demand that candidates for 
office use the campaign forum for the 

useful and meaningful exchange of ideas. 
And we need to expect our leaders to 
listen to us. In this day, we have lost the 
privilege of being insular. 

Patty Kohne, PT 
Irene Walter Johnson Rehabilitation 

Institute 
Washington University School of Medicine 
509 S Euclid Ave 
St Louis, MO 63110-1082 

"Now the Best FCE System, is the 
Easiest FCE System!" 

The Blankenship System of Functional Capacity Evalua- 
tion is now totally computerized in a software program called 
FCE S O P .  This stand-alone program allows the therapist to 
input the results of the FCE on user friendly screens and irn- 
mediately see the calculations of the data and a full namtive 
report of the tests performed. 

Four Advantages over other systems: 1) Backed by 
Quality Research - Bibliography of over 95 
references 2) Symptom Exaggeration - A system of 40 Va- 
lidity Criteria for objectively identifying symptomldis- 
ability exaggeration 3) User Flexibility - follow standard 
FCE protocols or choose M m  a menu of test modules to 
create customized FCE protocols 4) Nationally Recog- 
nized FCE System - the quality of The Blankenship Sys- 
tem evaluations and reports has been well established. 

Save time and money and take the work out of FCE report- 
ing. Write or call today for morc infomatian on FCE S O P  
and our full line of quality products. 

TOLL FREE 1-800-248-8846 ext. 126 
Take the Blankenshi Challen e! Call and ask 

about our no ris % , money % ack offer. 
A DIVlSION OF TllE HI.ANKENSIUP CORPORATION 

I? 0. Boa 5084 Macon, Georgia 3 1208-5084  
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