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letters to the editor-in-chief

thrust component. We have to ask, if 
speed alone is the issue, what theoreti-
cal rationale or base of evidence exists 
for that?

We already have evidence that fac-
tors other than the speed of movement 
might influence the outcome of manipu-
lative care,3 findings perfectly congruent 
with modern neuroscience and current 
neurophysiological explanatory models. 
Further confounding the study of man-
ual care is the use of marked differences 
in patient-therapist positioning and 
context when directly comparing mo-
bilization to manipulation,5 especially 
when performed on a group of patients 
thought to benefit from manipulation. 
Regarding the relative strength of evi-
dence between mobilization and manip-
ulation, the authors mention that there 
is evidence that “a mix of low-velocity 
and high-velocity techniques, chosen 
pragmatically by the provider, is not ef-
fective.” We would like to point out that 
there is also contrary evidence support-
ing just such a pragmatic selection of 
techniques6,10,11 indicating that a distinct 
effect based on rate of force application 
may not exist—or at least that the cur-
rent evidence is mixed.

Despite the mixed evidence, the litera-
ture seems clear that while we do not ful-
ly understand the mechanisms of action 
of these interventions, there are many 
important factors that are part of the 
therapeutic encounter besides the speed 
of movement of 1 or more techniques 
applied. Additionally, neither clinical 
trial results nor the current mechanistic 
explanatory models appear to provide 
support for the concept that speed of 
movement or rate of force development 
is the key to outcomes in manual therapy. 
We feel that the complexity of the en-
counter, the nature of pain, and the state 
of the evidence should not be lost in the 
(certainly laudable) desire to standardize 
our terminology.

Barrett L. Dorko, PT
Cuyahoga Falls, OH

Letters to the Editor are reviewed and 
selected for publication based on the rel-
evance, importance, appropriateness, 
and timeliness of the topic. Please see the 
instructions to authors in the Journal or 
at www.jospt.org for further information, 
including submission guidelines. J Or-
thop Sports Phys Ther 2010;40(8):535-
541. doi:10.2519/jospt.2010.0201

Manual Magic: The Method  
Is Not the Trick

The connection between manual care 
and magical performance is something 
that has interested us for many years, 
and we appreciate the allusion to their 
association by Mintken and colleagues.8 
However, very rapidly in the body of the 
guest editorial, the analogy falls apart 
when understood from the perspective 
of those who are familiar with manipula-
tive practice, the relevant literature, and 
actual magical performance.

Unfortunately, the editorial’s authors 
quickly abandon their magical allusion 
except to say at the end that “Manipula-
tion is much more than sleight of hand. It 
is separate and distinct from a mobiliza-
tion in both delivery and effect.” 

One of the world’s premier practitio-
ners of sleight-of-hand is Jamy Ian Swiss. 
He emphasizes that “the method is not 
the trick” and makes this point repeatedly 
in regard to both Three Card Monte and 
the Ponzi Scheme.10 Neither would be 
successful without the surrounding dra-
ma carefully orchestrated and controlled 
by the operator. In short, the maneuver 
as revealed or studied in isolation is of 
no significant consequence without the 
plethora of distractions created within 
the “play” the target enters. In magic, this 
is the “secret” known by practitioners to 
make their effects “work.”

Perhaps it is the surrounding drama 
that seems to make manipulation ef-
fective, and careful study would seek to 
eliminate the very thing that leads to this. 
However, a true understanding of the deep 

model of pain, best exemplified by Mel-
zack’s neuromatrix model,7 would explain 
how these studies may lead to confusion 
and disagreement. When we don’t study 
or consider what is happening within 
structures we cannot see, our best guess is 
no better than that of an audience mem-
ber at any magical performance. Until all 
of us in the manual therapy community 
embrace today’s neuroscience, this will be 
the case. However, we can do better. 

The success of a sleight depends on 
many things, most of them far less ob-
vious than the method itself. Similarly, 
the evident success of manual care for 
pain depends on aspects of the thera-
peutic milieu that may prove impossible 
to see clearly or eliminate entirely.2,9 It 
is only when we understand the mecha-
nism of effect that we can say with some 
measure of certainty why a method did 
or did not produce the expected out-
come. We hope that the search for that 
mechanism remains at the forefront of 
our efforts.4 If it does, methods concur-
rent with that understanding will natu-
rally emerge.

In their guest editorial, the authors ar-
gue that some conclusions drawn regard-
ing the effectiveness of manual therapy 
are erroneous for 2 reasons: imprecise 
terminology and the absence of clarifica-
tion when describing “mobilization” and 
“manipulation.” They state that “the rate 
of force application provides the neces-
sary means to distinguish between the 
2 techniques.” We would ask, aside from 
speed, what additional distinctions would 
you cite? If, in fact, the effect of manual 
care (manipulation included) can be as-
signed to the consequent neurophysi-
ologic change,2 what is the significance 
of speed aside from its drama?

Mobilization is a term that can in-
clude techniques used with varying de-
grees of vigor and at different locations 
in the resistance range. Certainly, many 
can be performed at the end of the avail-
able range of motion and can involve 
forces similar to manipulation, without 
the higher rate of force application or 
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remain affixed to explanations centered 
on biological plausibility instead of ac-
tual scientific discovery.

Paul E. Mintken, PT, DPT
Department of Physical Therapy
University of Colorado Denver,  

School of Medicine
Aurora, CO
Carl DeRosa, PT, PhD
Physical Therapy Program
Northern Arizona University
Flagstaff, AZ

Tamara Little, PT, EdD
Department of Physical Therapy
University of the Pacific School of  

Pharmacy and Health Sciences
Stockton, CA

Britt Smith, PT, DPT
SOAR Physical Therapy
Grand Junction, CO.

Moving Past Sleight of Hand

We would like to comment on Mint-
ken and colleagues recent editorial 
“Moving past sleight of hand.”7 The cen-
tral theme in the editorial was the prob-
lems caused by the lack of precision in 
language used to describe manual ther-
apy techniques. We support the need 
for clear descriptions of manual therapy 

Jason L. Silvernail, PT, DPT, OCS
Army-Baylor Doctoral Fellowship in  

Orthopedic Manual Physical Therapy
Brooke Army Medical Center
Fort Sam Houston, TX

Neither author of this letter has any finan-
cial interest to disclose. The opinions or 
assertions contained herein are the private 
views of the authors and are not to be con-
strued as official or as reflecting the views 
of the Departments of the Army or Defense.

ReSPoNSe

We appreciate Dorko and Silvernail’s 
final comment noting the importance of 
the need to standardize our terminol-
ogy. That was certainly the focus of the 
editorial.4 A controlling assumption of 
this editorial and our previous clinical 
guidelines on the same subject matter3 is 
that, in developing the precise language 
needed, it is important to avoid theoreti-
cal assumptions regarding mechanism 
or intentions, so as to remain useful and 
timeless as theory and science evolve. 
One only has to look at our recent pro-
fessional history regarding an almost ex-
clusive use of the biomechanical model 
to explain mechanism of action to un-
derstand the potential pitfalls with such 
an approach. While a neurophysiological 
mechanism is certainly enticing,1,2 the ef-
fects of high-velocity manipulation are 
more likely multifactorial, as Dorko and 
Silvernail note.

While it is tempting to jump into the 
discussion on mechanisms of action, to 
do so would be to distract the reader 
from the main point of our editorial. 
The issue we raised was related solely 
to the description of techniques. Al-
though examples of studies that inves-
tigated the effects of mobilization and 
manipulation were cited, this was only 
to point out the consequences of using 
imprecise language. The fact remains 
(and the intent of the editorial) that 
ultimately being able to truly clarify 
the mechanisms of action of a specific 
manual therapy intervention will re-
main elusive without a precise language 
to describe the application of the inter-
vention. Without such language, we will 
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dx.doi.org/10.2519/jospt.2008.0118

 3.   Mintken PE, DeRosa C, Little T, Smith B. 
AAOMPT clinical guidelines: A model for stan-
dardizing manipulation terminology in physical 
therapy practice. J Orthop Sports Phys Ther. 
2008;38:A1-6. 10.2519/jospt.2008.0301

 4.   Mintken PE, Derosa C, Little T, Smith B. Moving 
past sleight of hand. J Orthop Sports Phys Ther. 
2010;40:253-255. http://dx.doi.org/10.2519/
jospt.2010.0105

RefeReNceS
  1.   Aure OF, Nilsen JH, Vasseljen O. Manual 

therapy and exercise therapy in patients with 
chronic low back pain: a randomized, controlled 
trial with 1-year follow-up. Spine (Phila Pa 1976). 
2003;28:525-531; discussion 531-522. http://
dx.doi.org/10.1097/01.BRS.0000049921.04200.A6

 2.   Bialosky JE, Bishop MD, Price DD, Robinson ME, 
George SZ. The mechanisms of manual therapy 
in the treatment of musculoskeletal pain: a com-
prehensive model. Man Ther. 2009;14:531-538. 
http://dx.doi.org/10.1016/j.math.2008.09.001

 3.   Bialosky JE, Bishop MD, Robinson ME, Barabas 
JA, George SZ. The influence of expectation on 
spinal manipulation induced hypoalgesia: an 
experimental study in normal subjects. BMC 
Musculoskelet Disord. 2008;9:19. http://dx.doi.
org/10.1186/1471-2474-9-19

 4.   Bialosky JE, George SZ, Bishop MD. How spinal 
manipulative therapy works: why ask why? J Or-
thop Sports Phys Ther. 2008;38:293-295. http://
dx.doi.org/10.2519/jospt.2008.0118

 5.   Cleland JA, Fritz JM, Kulig K, et al. Comparison 
of the effectiveness of three manual physical 
therapy techniques in a subgroup of patients 
with low back pain who satisfy a clinical pre-
diction rule: a randomized clinical trial. Spine 
(Phila Pa 1976). 2009;34:2720-2729. http://
dx.doi.org/10.1097/BRS.0b013e3181b48809

 6.   Ferreira ML, Ferreira PH, Latimer J, et al. 
Comparison of general exercise, motor control 
exercise and spinal manipulative therapy for 
chronic low back pain: A randomized trial. Pain. 
2007;131:31-37. http://dx.doi.org/10.1016/j.
pain.2006.12.008

 7.   Melzack R. Pain and the neuromatrix in the 
brain. J Dent Educ. 2001;65:1378-1382. 

 8.   Mintken PE, Derosa C, Little T, Smith B. Moving 
past sleight of hand. J Orthop Sports Phys Ther. 
2010;40:253-255. http://dx.doi.org/10.2519/
jospt.2010.0105

 9.   Nijs J, Van Houdenhove B. From acute mus-
culoskeletal pain to chronic widespread pain 
and fibromyalgia: application of pain neuro-
physiology in manual therapy practice. Man 
Ther. 2009;14:3-12. http://dx.doi.org/10.1016/j.
math.2008.03.001

 10.   Swiss JI. For Good Reason. The Honest Liar 
[podcast]. Available at: http://www.forgoodrea-
son.org. Accessed April 25, 2010, 2010.

 11.   Whitman JM, Flynn TW, Childs JD, et al. A com-
parison between two physical therapy treatment 
programs for patients with lumbar spinal ste-
nosis: a randomized clinical trial. Spine (Phila 
Pa 1976). 2006;31:2541-2549. http://dx.doi.
org/10.1097/01.brs.0000241136.98159.8c

40-08 Letters.indd   536 7/21/10   12:24 PM

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t o

n 
A

ug
us

t 1
0,

 2
02

1.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
 C

op
yr

ig
ht

 ©
 2

01
0 

Jo
ur

na
l o

f 
O

rt
ho

pa
ed

ic
 &

 S
po

rt
s 

Ph
ys

ic
al

 T
he

ra
py

®
. A

ll 
ri

gh
ts

 r
es

er
ve

d.



journal of orthopaedic & sports physical therapy  |  volume 40  |  number 8  |  august 2010  |  537

review1 of spinal manipulative therapy 
for low back pain summarized 39 ran-
domized controlled trials studying 5486 
patients. The authors found no evidence 
for the superiority of specific high-veloc-
ity techniques over other forms of spinal 
manipulative therapy.

The second sentence of the editorial 
states, “If you are not careful, or if you 

blindly believe without questioning, the 
result is that you will be taken in...” Those 
seem like very wise words.

Chris G Maher, PT, PhD
The George Institute
University of Sydney
New South Whales
Australia

Mark J Hancock, PT, PhD
Faculty of Health Sciences
University of Sydney
New South Whales
Australia

The authors received funding from Aus-
tralia’s National Health and Medical 
Research Council to conduct the research 
that was critiqued in the May 2010 
editorial.

ReSPoNSe

We thank Drs Maher and Hancock for 
their comments and appreciate the op-
portunity to respond. We wish to clarify 
one important aspect. At no time was the 
intention to disparage their previously 
published papers, nor to suggest that 
the authors deliberately obscured real-
ity. Instead, we proposed that the lack 
of precision in language describing the 
techniques in these studies2,3 ultimately 
contributes to the misinterpretation of 
the results, or the interpretation of the 
results had the potential to vary greatly 
among readers.6 We stand by this.

In reality, neither the phrase “spinal 
manipulative therapy,” nor “spinal ma-
nipulation” is sufficiently accurate to 
describe precisely what occurred in the 
trial. The authors clearly state that the 
use of the phrase “spinal manipulative 
therapy” was meant to include high-
velocity and low-velocity techniques.2,3 
And we would certainly agree that the 
use of terminology in this way is oc-
curring. This is precisely the reason for 
the editorial,6 and our original clinical 
guidelines aimed at standardizing our 
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techniques used in trials. Our papers 
were held up as examples of sleight of 
hand where language was deliberately 
used to obscure reality. However, the 
criticisms of our papers relied upon 
misquotation.

Our Lancet trial5 was criticized for 
using the term “spinal manipulation,” 
obscuring the reality that the trial used 
both high- and low-velocity techniques. 
This would be a great basis for an argu-
ment, if it were true. In fact, we used the 
term “spinal manipulative therapy” in 
the Lancet paper,5 not spinal manipula-
tion, and we made very clear in the trial 
report,5 trial protocol,4 pilot study,2 and 
trial registry that practitioners could 
use both low- and high-velocity tech-
niques. The only sleight of hand here is 
in the editorial.

Our use of the term “spinal manipu-
lative therapy” to include high-velocity 
and low-velocity techniques is common 
practice. It is used by the Cochrane Back 
Review Group,1 for example. It was also 
used by the authors themselves in their 
2008 paper entitled “A Model for Stan-
dardizing Manipulation Terminology in 
Physical Therapy Practice.”7

We are also told that a specific high-
velocity technique is effective for the 
management of back pain but not a 
pragmatic application of a mix of low-
velocity and high-velocity techniques. 
We are told the evidence to support this 
is “high level,” but, surprisingly, the au-
thors only cite 6 studies. More worry-
ing is that the high-level evidence cited 
in support of the specific high-velocity 
technique comes down to 3 discrete 
studies: 1 randomized controlled trial, 
1 cohort study, and 1 case series. Total 
number of patients in the 3 studies was 
214. That does not seem like high-level 
evidence as most scientists would use 
the words.

More typically, people use the term 
high-level evidence to refer to a system-
atic review of randomized controlled 
trials,6 with Cochrane reviews9 being 
usually of higher quality. The Cochrane 
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core Muscle Activation During 
Swiss Ball and Traditional 

Abdominal exercises

In response to the article published 
in May 2010 issue of the JOSPT,1 titled 
“Core Muscle Activation During Swiss 
Ball and Traditional Abdominal Exer-
cises,” we have concerns with the use of 
the term “core” and thus question the va-
lidity of this particular study with regard 
to the use of this term. The area of the 
body studied and, therefore, the exercises 
themselves are ill-defined. There is no 
clear data as to functional relevance.

The term “core” is commonly thrown 
around by fitness enthusiasts and medi-
cal professionals. But with all this talk 
about the “core,” “core stability,” and 
“core strength,” no one has yet provided 
a solid definition of what constitutes the 
core or why the core is so critically impor-
tant. We owe it to ourselves as specialists 
in biomechanics to come to a consensus 
agreement with regard to discussions of 
the core musculature.

As the authors stated, “core” is often 
defined as the “lumbopelvic-hip complex.” 
We are left to assume that the authors are 
using the 2 terms interchangeably, be-
cause there is no more-specific descrip-
tion of how “core” will be applied within 
the context of their study. However, both 
“core” and “lumbopelvic-hip complex” are 
relatively ambiguous terms. For example, 

populations, settings, and circumstanc-
es.”1 That said, we agree with Maher and 
Hancock that much work still needs to be 
done in this area.

We appreciate the opportunity to 
promote and facilitate this much needed 
discussion. An intervention used as fre-
quently as spinal manipulation should 
have a much higher degree of descriptive 
clarity if we are to truly interpret the re-
sults of its use.

Paul E. Mintken, PT, DPT
Department of Physical Therapy
University of Colorado Denver, School of 

Medicine
Aurora, CO

Carl DeRosa, PT, PhD
Physical Therapy Program
Northern Arizona University
Flagstaff, AZ

Tamara Little, PT, EdD
Department of Physical Therapy
University of the Pacific School of  

Pharmacy and Health Sciences
Stockton, CA

Britt Smith, PT, DPT
SOAR Physical Therapy
Grand Junction, CO
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terminology in this area.5 Whether use 
of terminology in this way is common 
practice or not was not the issue that 
was raised. The larger question raised is 
whether we can afford to continue to be 
so general in an era in which evidence is 
highly sought and interpreted by referral 
sources and policymakers, and, perhaps 
most importantly, by clinicians, to allow 
interventions for patient care to be dupli-
cated with reasonable precision to lead to 
their incorporation into clinical practice. 
Clearly standardizing the medication 
intervention while leaving the “spinal 
manipulative therapy” up to the whim of 
the therapist2,3 makes it difficult to make 
conclusions about the outcomes of the 
patients receiving “spinal manipulative 
therapy.” In many ways, the real driver for 
this editorial was to raise the point that, 
unless the language is more precise and 
universally understood regarding inter-
ventions such as high-velocity manipula-
tion, it will never be possible to reproduce 
or retest clinical trials. The methodology 
will always be unique for the individual 
study, which makes it nearly impossible 
to duplicate in subsequent studies or gen-
eralize to the larger patient population.

Finally, Maher and Hancock correct-
ly use the term “high-level of evidence” 
on a hierarchy of evidence as developed 
within the concept of evidence-based 
medicine (EBM). The systematic review 
is the highest level of evidence.7 However, 
recent developments in the identification 
of subgroups responsive to treatment in 
management of low back pain and in 
back pain research has been acknowl-
edged as vital work.4,8 Evans1 states that 
“the risk with available hierarchies is that, 
because of their single focus on effective-
ness, research methods that generate 
valid information on the appropriate-
ness or feasibility of an intervention may 
be seen to produce lower-level evidence.” 
He goes on to argue that multicenter ran-
domized controlled trials may “provide 
the best evidence for the effectiveness of 
an intervention, because the results have 
been generated from a range of different 
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ReSPoNSe

The purpose of our paper3 was to as-
sess core muscle activity during Swiss 
ball and traditional abdominal exercises. 
As a representation of what constitutes 
core muscles, we referenced a common 
definition from the scientific literature, 
which defined the core as the lumbo-
pelvic-hip complex.1,12 In our paper we 
provided specific examples of some of 
the primary muscles that comprise the 
core, which include both superficial and 
deep muscles that span the lumbopelvic-
hip complex, such as the external and 
internal obliques, transverse abdominis, 
rectus abdominis, transversospinalis 
muscles, erector spinae muscles, qua-
dratus lumborum, gluteus maximus and 
medius, hamstrings, iliopsoas, rectus 
femoris, etc. It was not the intent of our 
paper to study each and every one of the 
more than 30 muscles that comprise the 
lumbopelvic-hip complex, but rather to 
assess muscle activity from a sample of 
these core muscles commonly used dur-
ing traditional abdominal exercises (ie, 
sit-up and crunch), and compare these 
EMG patterns to the EMG patterns dur-
ing select Swiss ball exercises. This is why 
we specifically chose trunk and hip flexor 
muscles, such as the rectus abdominis, 
external and internal obliques, and rec-
tus femoris, as these muscles have been 
shown to be active during traditional ab-
dominal exercises such as the sit-up.4 We 
did not choose the transverse abdominis 
and many other deeper core muscles be-
cause in this initial study we selected only 
core muscles for which we could measure 
muscle activity with surface electrodes.

In their letter, Wilk et al argue that no 
one has yet been able to provide a solid 
definition of what constitutes the core or 

To summarize, we believe that we 
must be clear not only amongst ourselves, 
but across disciplines in our use of the 
term “core.” This term is thrown about 
too freely in both scholarly literature and 
articles for the general population, but, 
as yet, there is no clear consensus agree-
ment on what constitutes core muscu-
lature. The authors in this study could 
have greatly helped their cause by defin-
ing the specific muscles to be studied. 
Without a more refined and consistent 
definition of what constitutes the core, 
we perpetuate the ambiguity of this term 
and place in question the relevance of 
research purportedly completed to study 
a specific region of the trunk and as-
sociated musculature. At a time in our 
profession when we need to direct our 
efforts towards greater effectiveness and 
functional outcomes, we owe ourselves 
clearer communication regarding the un-
derstanding of biomechanical function/
dysfunction. This goal is helped consid-
erably by speaking in terms that are well 
defined and that are not based on phrase-
ology taken from the popular press.
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within physical therapy and medical lit-
erature, we have accepted definitions for 
what constitutes the shoulder complex 
and trunk musculature. In contrast and 
dependent upon the source, the muscles 
included in descriptions of the lumbo-
pelvic-hip complex vary. The authors of 
this article never provide the reader with 
a definition of the specific body area to 
be studied, a reason why that area is of 
particular interest, or the reason for in-
cluding or excluding particular muscles 
within the region of the hip, lumbar 
spine, and pelvis. We know that the ili-
acus attaches to both the ilium and the 
femur, although this muscle is not includ-
ed in the authors’ description of core or 
lumbopelvic-hip complex. While we un-
derstand that the iliacus is not a muscle 
easily accessible by the surface electrodes 
employed here, we are still left without a 
clear definition of what core specifically 
references in this study.

In discussing the reasoning behind 
this current study, the authors add to the 
above confusion by drawing conclusions 
about the core from articles that clearly 
reference the trunk. The current use of 
the terms “core” and “lumbopelvic-hip 
complex” are not necessarily interchange-
able with our accepted definition of the 
trunk. While it appears that the hip has 
been included, the thoracic spine and 
cervical spine have been excluded. There 
appears to be evidence provided for im-
proved function of the trunk, but not nec-
essarily of the core.

Further, the exercises listed engage far 
more muscles than those tested and are 
less specific than we are led to believe. 
We are quite sure that if we examined the 
EMG readings for other muscles, such as 
the trapezius, serratus anterior, or even 
gastrocnemius/soleus, during many of 
these exercises we would get high activ-
ity readings as well. Thus, we believe that 
these exercises are less accurately labeled 
as core exercises and more appropriately 
described as exercises for static and dy-
namic trunk stabilization, coordination, 
and abdominal strengthening.
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why the core is so important; but these 
statements are not supported in the sci-
entific literature. Several papers have 
demonstrated that deficits in neuromus-
cular and proprioception control of the 
body’s core (defined to include the same 
muscles and segments as we provided in 
our paper) can lead to uncontrolled trunk 
displacement during athletic movement, 
which in turn positions the lower extrem-
ity in a valgus position, increases knee ab-
duction motion and torque, and results 
in high knee ligament strain and anterior 
cruciate ligament injury risk.5,13,14 Control 
of the lumbar spine is very important in 
controlling this trunk displacement, be-
cause a large percentage of trunk flexion, 
extension, and lateral flexion comes from 
the lumbar spine. Moreover, the lumbar 
spine is intrinsically associated with pel-
vis and hip movement, which again illus-
trates why we chose the lumbopelvic-hip 
complex to define the core. For example, 
several researchers have reported that 
neuromuscular control of the hip is re-
quired to control coronal plane trunk 
and pelvis motion, and a deficit in hip 
control can lead to an increase risk of 
anterior cruciate ligament injuries.5,13,14 
Moreover, Powers10 reported that there 
exists a growing body of literature that 
demonstrates that a lack of hip control 
is associated with knee injuries. Both 
biomechanical and clinical studies have 
demonstrated that impaired muscular 
control of the hip, pelvis, and trunk can 
affect tibiofemoral and patellofemoral 
joint kinematics and kinetics in multiple 
planes, and that motion impairments 
at the hip are associated with multiple 
knee injuries, such as anterior cruciate 
ligament tears, iliotibial band syndrome, 
and patellofemoral joint pain.2,5,8-10,12-14 
Data from these papers provide a strong 
biomechanical argument for the incorpo-
ration of pelvis and trunk stability, as well 
as dynamic hip joint control, into the de-
sign of knee rehabilitation programs.2,10 
Stability and muscle recruitment pat-
terns of the “core” have also been dem-
onstrated to be associated with low back 

pain. For example, core stability exercises 
have been demonstrated to be effective 
in chronic low back pain,6 and abnormal 
recruitment patterns from lumbopelvic-
hip musculature have been shown to be 
associated with sacroiliac joint pain and 
low back pain.7,11

In their letter, Wilk et al also state 
that “the exercises listed engage far more 
muscles than those tested and are less 
specific than we are led to believe,” and 
then stated that if we would have tested 
the EMG for other muscles, such as the 
trapezius, serratus anterior, and gastroc-
nemius-soleus complex, we would have 
likely found high EMG readings. While 
this is likely true, the purpose of the 
paper was not to assess the EMG from 
scapular or calf muscles, but rather from 
core muscles. Undoubtedly the intrinsic 
muscles of the hands and feet are also 
active during many of the exercises used 
in the study; but, as they are not core 
muscles, they were outside the stated 
purpose of the study. In other words, the 
purpose of the study was not to assess 
muscle activity from every muscle that 
we thought could possibly be active dur-
ing the exercises we performed. Nor were 
we trying to answer all questions related 
to the core in our paper. We specifically 
assessed a few select core muscles in 
terms of muscle activity between tradi-
tional abdominal exercises and select 
Swiss ball exercises.

Wilk et al argue that there is no clear 
data as to functional relevance of our 
study. However, a key point of functional 
emphasis in the paper is that the bio-
mechanical mechanism of abdominal 
recruitment was quite different between 
Swiss ball exercises and the sit-up and 
crunch. The sit-up and crunch recruit 
abdominal musculature by flexing the 
trunk against gravity (concentric muscle 
action), while most of the Swiss ball ex-
ercises recruited abdominal musculature 
by resisting trunk extension due to the 
effects of gravity, while maintaining a 
neutral spine (isometric muscle action). 
These Swiss ball exercises provide alter-

natives to the traditional trunk flexion 
exercises such as the sit-up and crunch, 
which are contraindicated in some pa-
tient populations, such as those with 
osteoporosis and certain lumbar disc 
herniations. In these circumstances, per-
forming appropriate Swiss ball exercises 
while maintaining a neutral spine may be 
desired. Also, in addition to producing 
high abdominal muscle activity, several 
Swiss ball exercises also produced mini-
mal hip flexor activity from the rectus 
femoris, which may be helpful in those 
with low back pain, because increased hip 
flexor activity (such as during a sit-up) 
may increase lumbar lordosis and pain in 
those with lumbar pathology. Moreover, 
unlike the traditional sit-up and crunch, 
several of the Swiss ball exercises pro-
duced moderate amounts of latissimus 
dorsi activity, which, via its insertion 
into the thoracolumbar fascia, helps sta-
bilize the core. We also demonstrated in 
the paper that there are numerous Swiss 
ball exercises that recruit the abdominal 
musculature as or more effectively than 
the more traditional crunch and sit-up. 
Several other clinically relevant findings 
were reported in our paper. For example, 
the Swiss ball prone hip extension exer-
cises, which are commonly used to de-
velop important core muscles such as the 
gluteus maximus and hamstrings, also 
produced as much or more abdominal 
muscle activity compared to the crunch 
and sit-up. A clinician can use this and 
other information from this study as a 
way to use nontraditional Swiss ball ex-
ercises to strengthen select core muscles.
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