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WHAT A CONCEPT. The principle of “see a need, fill
a need” can drive the creation of many a
successful business — and business venture. This

can be especially true when it is based on feedback from
you and experts in your industry.

When we conduct our surveys, one question we ask is,
“What topics would you like to read more about?” The over-
whelming majority answer “research” almost every time. And

with each edition of The Industry Compendium
of Chiropractic Research, we find there is an ever-
growing need and desire for more research.

Inside this edition of The Industry
Compendium of Chiropractic Research, you will
find research from many walks of the chiropractic
industry — from efficacy studies on digestive
enzyme supplements to defining the “phytonutrient
gap.” There is also a study on a patients’ exposure
to X-rays during pregnancy; a research presenta-
tion comparing Biofreeze and ice on acute,
noncomplicated neck pain; and a report on how

low level laser therapy (LLLT) has been demonstrated to
modulate inflammatory processes.

While research comes in many forms and from many
sources, the intent is for you to take what is presented and
put it forth in your practice to better your life and the lives
of your patients.

In presenting you with this edition of The Industry
Compendium of Chiropractic Research, we also hope you
can utilize what is presented to enhance the services you
provide to all who come through your practice door — no
matter who they may be.

While some things are easier to deliver than others,
research was one wish we could grant you. You asked for
research, and we give you research.

Utilize the principle of “see a need, fill a need” and see if
it can drive the creation of a successful business and busi-
ness venture — yours.

Wishing you success,
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Update on research and development at Standard Process Inc.

INNOVATION CAN COME FROM A EUREKA! MOMENT OR

THROUGH COLLABORATION AND THE EXCHANGE OF IDEAS

BETWEEN SCIENTISTS. While shouting “Eureka!” and
running down the hall may be cinematic, the real life expe-
rience can be years of painstaking research and documenta-
tion, followed by more years of the same. Why do scientists
do it? Because it’s fun. And teasing knowledge out of
complexity to increase the body of knowledge that ulti-
mately contributes to health is both rewarding and down-
right interesting.

To inch the line of knowledge forward, scientists collabo-
rate and share their findings through meetings and publica-
tions. To this end, the Discovery Science group within
Research and Development at Standard Process has
presented their most recent findings in two papers accepted
by peer-review journals, and attended one of the premier
scientific meetings — Experimental Biology.

Experimental biology posters
Combination of fenugreek and cayenne improves
glucose handling of a type 2 diabetic mouse model
Paul Hanlon1, Bruce Eshelman2, William Harriman2, and
David Barnes1

1Research & Development, Standard Process Inc.
2Dept of Biological Sciences, University of Wisconsin-White-
water

Fenugreek and cayenne contain bioactive phytochemicals
that have both been shown to affect glucose handling.

Diabetic mice fed diets
containing either fenu-
greek or cayenne
alone did not have
significant improve-
ment in comparison
with control. However,
after four weeks the
mice fed the combina-
tion of fenugreek and

cayenne demonstrated significantly improved fasting glucose
and glycosylated hemoglobin A1c levels, two markers of
glucose control.

Improved prep-scale isolation of glucosinolates from
cruciferous vegetables using a novel stationary phase
Chris Scholl, David Barnes, and Paul Hanlon
Research & Development, Standard Process Inc.

Phytochemicals known as isothiocyanates (ITCs) have
been extensively studied because of links to induction of

detoxification enzymes and reduction in the risk of cancer.
ITCs are not present in raw vegetables, but instead are
stored in vegetables as another type of phytochemical —
glucosinolates (GLS).

When vegetables are ground or chewed the GLS are
converted through an enzymatic process into the highly
active ITCs. GLS are present in high concentrations in
cruciferous vegetables such as broccoli, kale, Brussels
sprouts, and radishes; each of these different vegetables
tends to have a unique mixture of glucosinolates.

Glucosinolates are measured through chromatography —
a method of chemical separation that allows the individual
phytochemicals to be identified. The interest in GLS
metabolites calls for a fast and efficient prep scale isolation
method — a way to separate bioactive compounds on a
large scale. Glucoraphasatin is the most common GLS in
radishes. The Bonus-RP column significantly improved
resolution of glucoraphasatin and glucoraphenin, as well as
other GLSs present in broccoli and other cruciferous vegeta-
bles. This technique gives us another tool to help us under-
stand the role that individual phytochemicals play in the
context of the complex mixture of phytochemicals present
in cruciferous vegetables.

Water soluble extracts from multiple mushroom
varieties inhibit activation of Jurkat cells
(immortalized T Lymphocytes)
Brandon Metzger, Melissa Robbins, David Barnes,
and Paul Hanlon
Research & Development, Standard Process Inc.

The human immune system is complex. When the body
comes across a substance that provokes an immune response
(an antigen), proteins, called cytokines, are released by differ-
ent types of T cells and regulate the actions of the immune
system. T lymphocytes have the ability to recognize and kill
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other cells, and thus contribute to immune responses.
Some substances can influence cytokine expression by T

lymphocytes. Many mushroom varieties have traditionally
been used for the modulation of immune function.

The extracts from six varieties of mushrooms were evalu-
ated for their ability to reduce T lymphocyte activation:

�Coriolus versicolor
(turkey tail)

�Hericium erinaceus
(bearded tooth)

�Ganoderma lucidum
(reishi)

�Grifola frondosa
(maitake)

�Lentinula edodes
(shiitake)

�Cordyceps sinensis
The cells were treated

with different doses of
mushroom extract, and
the concentration of
interleukin 2 (IL-2)
secreted by the cells was

measured after 24 hours. IL-2 is a cytokine that is produced
by T cells in response to an immune challenge. This
cytokine encourages the activation of T and B cells; and
enhances Natural Killer cell activity.

This study found that the hot water extracts from all
mushroom varieties reduced IL-2 concentrations in a dose-
dependent manner, and that extracts from cordyceps and
maitake were the most potent.

Papers accepted for publication
Accepted by the Journal of Herbs, Spices, and
Medicinal Plants: Longitudinal expression of
antioxidant phytochemicals in buckwheat
(Fagopyrum esculentum Moench)
Brandon Metzger, Melissa Williams, and David Barnes
Research & Development, Standard Process Inc.

Buckwheat is a commercial source of rutin and numerous
other antioxidant phyto-
chemicals. Rutin levels are
known to be the highest
during the flowering stage
of crop growth, but it is
unknown if this is the
optimal harvest time for
other antioxidant phyto-
chemicals. A longitudinal
study of buckwheat was
performed in the spring of

2007 to characterize the expression of antioxidant phyto-
chemicals and total antioxidant capacity from vegetative
growth through seed development using several different
fields and planting cycles. While the optimal harvest time
for individual compounds varied, when phytochemical
composition and yield were both considered, four to five
weeks after sowing was found to be the optimal time to
harvest.

Accepted by the Journal of Food Science: Induction of
detoxification enzymes by feeding unblanched
Brussels sprouts containing active myrosinase to
mice for two weeks
Melissa Robbins1, Johanna Hauder2, Veronika Somoza3, Bruce
D. Eshelman4, David Barnes1, and Paul Hanlon1

1Research and Development, Standard Process Inc. | 2German
Research Center for Food Chemistry | 3Research Platform
Molecular Food Science, University of Vienna | 4University of
Wisconsin-Whitewater, Dept of Biological Sciences

In cruciferous vegetables, myrosinase metabolizes the
relatively inactive glucosinolates into isothiocyanates and
other products which have the ability to increase detoxifica-
tion enzyme expression. Thus, maintaining myrosinase
activity during food preparation may be critical to receiving
the maximum benefit of consumption of Brussels sprouts or
other cruciferous vegetables.

To test the importance of maintaining myrosinase activity
for maximizing bioactivity, experimental diets containing 20
percent unblanched (active myrosinase) or 20 percent
blanched (inactivated myrosinase) freeze-dried Brussels
sprouts and a nutrient-matched control diet were evaluated
for their ability to induce detoxification enzymes in mice.

Exposure to Brussels sprouts with active myrosinase
(unblanched Brussels sprouts) resulted in greater induction
of both phase I and phase II detoxification enzymes in the
liver and the lungs of mice, which correlated with plasma
sulforaphane (an isothiocyanate) concentrations.

Understanding the impact of processing on biological
activity is critical in terms of retaining (or improving)
product quality.

for more research, visit www.ChiroEco.com/ccr4standardprocess.
This research was provided by Standard Process.
800-558-8740 • www.standardprocess.com
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Low level laser therapy: the power and penetration myth
Ryan Maloney, PhD

THE UNDERSTANDING OF HOW THE

HUMAN BODY FUNCTIONS IN

CONJUNCTION WITH LOW LEVEL

LASER THERAPY (LLLT, 3LT, cold laser)
is an advancing paradigm in modern
wellness approaches. These transfor-
mative changes are encouraging a
clearer understanding of the mecha-
nism of how each new invention
affects each system.

3LT is not excluded from the advanc-
ing medical technology that requires
continual scientific evidence of the
mechanism before we can thoroughly
comprehend the magnitude of the
neurological and physiological changes
taking place. Nevertheless, 3LT is one of
the few devices that have published,
peer-reviewed double blinded
controlled studies dating back more
than 20 years and many “clinicians and
researchers are unaware of the extensive
research that has been done in field of
biophysics, bionics, photobiology and
quantum biology during the past 80
years”1 that aid in clarity of the mecha-
nism of laser applications.

The first milestone made in the
United States for 3LT was a FDA
approval in 2002. With this approval
came a new classification of therapeu-
tic devices, referred to as NHN,2 which
is a category for nonheating modalities
for adjunctive use in pain therapy
commonly known as biostimulation,
which we will address later. The first
market clearance (510k approval) was
issued for the treatment of neck and
shoulder pain. Since this accomplish-
ment, the FDA has issued 510(k) clear-
ances in the NHN category for the
treatment of carpal tunnel and post
surgical pain based on clinical data and
cellular/molecular research.

Unfortunately, other laser companies
have not adhered to such standards of
their therapeutic devices and have filed

what is referred to as “substantial
equivalence” against a laser previously
granted market clearance by acceptable
completion of clinical trial data. A
“substantial equivalence” submission to
the FDA is authored by the company
or a representative of the company that
is intending to obtain market clearance
without conducting clinical trials.

The substantial equivalence docu-
ment shows the device attempting to
obtain market clearance being
compared against a device that already
has been awarded market clearance by
comparison of features and compo-
nents. The company submitting a
substantial equivalence document,
using the features and components
comparison as a catalyst, then authors
a narrative explaining why the device
they are vying for fits in the same cate-
gory of therapeutic applications of the
laser or laser(s) being compared to.

Laser classification is a regulated
feature of a laser device and is a
component of comparison in a
substantial equivalence submission.

As recently quoted in Tunér and
Hodes’s article “Confounders and
magicians,”3 classification of laser
devices are determined by “the possible
risk for eye injuries and has nothing to
do with the efficiency in treatment ...
The classification is not only a ques-
tion of output power; it has to do with
wavelength, divergence of the beam,
emission area, pulsing, etc.” The FDA
approval process is extremely complex;
this brief explanation is simply a high-
light of the proceedings of receiving a
laser approval and also to show that
the considerations of the approval are
independent of the advertising and
marketing that follow.

The most recent flux of laser adver-
tising has led to a great deal of confu-
sion pertaining to the field. Much of

this confusion about the use of thera-
peutic lasers stems from attempting to
look at laser effects from a Newtonian
mechanistic perspective that has now
been supplanted by nonlinear dynam-
ics and quantum physics. Oftentimes,
we assume things natural from current
knowledge to fit within a paradigm of
healing. If this was the only approach,
new and innovative applications would
never be developed.

The latest trend in the development
and what is commonly mistaken for
proper applications of low level laser
therapy, are the influx in approvals for
topical heating devices (ILY).4 These
devices have an associated low level
laser component, with the removal of
the collecting lens from a high
powered laser, but are not low level
lasers. The problem is that when you
remove the collecting lens out of
configuration it ceases to be a focused
laser. This in essence is now just a
concentrated heat lamp, which gleans
to the understanding of why market
clearance was so easily obtainable.

By far one the most difficult
concepts of laser is the energy density
or fluency, this component is what in
large part relates to a nonlinear
approach to understanding the applica-
tions. In the market place, it is the
focal point of sales in the approach
that depth of penetration is somehow
related to this component.

Let’s look at common myths in laser
therapy pertaining to power and how
it correlates to penetration. Several
articles have claimed, in this publica-
tion and other journals, that you need

to see this research in its entirety, visit
www.ChiroEco.com/ccr4erchonia.
This research was provided by
Erchonia Medical Inc.
888-242-0571 • www.erchonia.com
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Effects of Biofreeze vs. ice on acute, noncomplicated neck pain
Barton Bishop, DPT; Jay Greenstein, DC, CCSP; Bob Topp, PhD, RN

BART BISHOP, DPT, OF SPORT AND

SPINE REHAB IN ROCKVILLE, MD.,
COMPARED BIOFREEZE TOPICAL

ANALGESIC AND ICE APPLICATION to
patients with bilateral neck pain.
Bishop stated, “We’ve used both ice
and Biofreeze on our neck patients, but
never had any evidence to support
using one versus the other.”

He found that both modalities
reduced pain significantly, but patients
preferred the Biofreeze application 8-
to-1 compared to ice. The Biofreeze
treatment lasted longer in nine out of
10 patients, with twice as much pain
reduction compared to ice.

“Now that we know how effective
Biofreeze is, we are going to continue
including it as a standard treatment for
neck pain patients and start investigating
its effectiveness in other patient popula-
tions. We also think that using Biofreeze
can help improve patient compliance
and retention as so many more of them
felt comfortable with the treatment.”

Bishop presented his findings at the
TRAC 2009 meeting in Cancun,
Mexico.
Methods: Fifty-one males and females
between the ages of 19 and 65 (37 +/-
11.2 years) with bilateral nonradicular,
acute neck pain (myalgia) were given
both ice and the topical analgesic
Biofreeze on each side of the neck. The
patients had no history of surgery in the
neck nor had they received a cortisone
injection in the neck in the last year.

The study was randomized so that

the ice was on the left side of the neck
and Biofreeze Pain Reliever was on the
right side or vice versa. Thus, both
sides of the neck had one cryotherapy
modality. The patients were asked to
rate their pain on a zero-to-10 visual
analog scale (VAS) for each side of the
neck both before and immediately
following the 10-minute treatment.

In addition, the patients were asked
to answer two questions about which
modality they would use in the future
for pain control and the level of comfort
of each modality during its application
on a five-point scale (1 = very unlikely
or very uncomfortable and 5 = very
likely or very comfortable).

Finally, the patients were asked the
following day to pick whether they pre-
ferred ice or Biofreeze and to pick which
modality had a longer lasting effect.
Results: Overall, when asked to rate the
comfort and preference, patients
preferred Biofreeze 8-to-1 (p=0.000).
The average score on the five-point
Likert scale was 4.20 for Biofreeze and
2.57 for ice.

In addition, nine out of 10 subjects
reported that Biofreeze lasted longer
(p=0.000). Further, the average score
on the five-point Likert scale was 4.47
to 2.63 for Biofreeze and ice, respec-
tively. For actual levels of pain change,
the average pretreatment VAS score
went from 6.24 to 3.65 for Biofreeze
and from 6.31 to 5.00 for ice.

A paired t-test demonstrated that
both ice and Biofreeze had a signifi-

cant reduction on pain levels (p =
0.000); however, there was nearly two
times the reduction of pain on the
Biofreeze side.
Conclusions: Both ice and Biofreeze
significantly decreased pain levels;
however, Biofreeze decreased pain
nearly two times as much as ice.

In addition, it was rated as substan-
tially more comfortable, patients
preferred it, and it lasted longer nine
out of 10 times. This is the first study
to evaluate solely the immediate effects
of two different cyrotherapy methods
and as such it is not unexpected that
the results of this study would differ
slightly from other published studies
evaluating menthol products.

Conservative care specialists are
often looking for methods to improve
patient satisfaction and compliance
and with the results significantly favor-
ing Biofreeze this is recommended as
the primary method of cryotherapy
application on the first visit.
Future considerations: More studies are
needed to determine whether this
short-term effect can be extrapolated to
long-term improvement in outcomes,
improved patient satisfaction and
improved patient compliance.

for more research, visit
www.ChiroEco.com/ccr4therabandacademy.
This research was provided by
Hygenic/Performance Health.
800-321-2135
www.thera-bandacademy.com
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1Department of Kinesiology, Arizona State University, Tempe, Ariz.; 2Bone
and Joint Research Center, Department of Orthopaedic Surgery, University
of North Texas Health Science Center, Fort Worth, Texas; Department of
Orthopaedic Surgery, John Peter Smith Hospital, Fort Worth, Texas;
3Department of Orthopaedic Surgery, Eeuwfeestkliniek Hospital,
Antwerpen, Belgium; 4The Adelaide Centre for Spinal Research, Institute
of Medical and Veterinary Science, Adelaide, South Australia

Abstract
Introduction: In the performance of spinal manipulative ther-
apy (SMT) and/or chiropractic adjustment it is theorized
that the application of force should be in a specific angle to
maximize efficiency of the therapeutic intervention. Recent
research in an in situ porcine model found that SMT force
vectors that were perpendicular to the spine maximized
vertebral accelerations as opposed to directing forces
vectored at 30 degrees cephalad or caudal.

The purpose of the current study was to determine the
effect of varying SMT applied angle on vertebral accelera-
tions in an in vivo ovine model.
Methods: Twelve healthy, young Merino sheep (mean 24 kilo-
grams, s/d/ 3 kilograms) were examined using a protocol
approved by the Institutional Animal Ethics Committee of the
Institute for Medical and Veterinary Science in Adelaide,
Australia. Prior to testing, anesthesia was induced with an
intravenous injection of 1 gram thiopentone and was main-
tained after endotracheal intubation by 2.5 percent halothane.

Throughout testing the animals were ventilated and the
respiration rate was linked to the tidal volume keeping the
monitored C02 between 40 to 60 mmHg.

To quantify the dynamic, vibration response of the spine
10-g piezoelectric, tri-axial accelerometers were attached to
intraosseous pins rigidly fixed to the L2 and L4 spinous
processes under fluoroscopic guidance (Figure 1). The X-,
Y- and Z-axes of the accelerometers were oriented with
respect to the medial-lateral (ML), dorsoventral (DV), and
cranial-caudal or axial (AX) axes of the vertebrae. Only AX
acceleration responses are reported herein.

Figure 1. High frequency tri-axial
accelerometers were rigidly attached to
stainless steel pins inserted into the L2
and L4 spinous processes to quantify the
vertebral accelerations during the
chiropractic thrusts.

SMT was applied to the L3 spinous process using a hand-
held Impulse Adjusting Instrument equipped with an
impedance head (load cell and accelerometer). In each trial,
13 SMTs (~200 N peak force) were applied over 2.5 seconds
(~6 Hz) at input force vectors of 90 degrees (z-axis), 60
degrees (cephalad), and 120 degrees (caudal) in a randomly
determined order (Figure 2). A protractor held over the
right sided transverse processes was used to determine the
input SMT force vectors.

Figure 2. Three input force vectors were examined (A) 60
degrees (cephalad), (B) 90 degrees (posteroanterior), and (C)
120 degrees (caudal) to investigate the effect of chiropractic
line of drive on spinal motion responses.

Three trials were conducted for each applied force vector
in each animal using repeated measures design. During the
SMTs, vertebral accelerations at L2 and L4 were recorded at
a sampling frequency of 5000 Hz using a 16-bit data acqui-
sition system. Peak-peak acceleration responses at L2, L4,
and L2-L4 were computed for each trial. A one-way analysis
of variance (ANOVA) compared the mean acceleration
responses between the three applied force vectors. Statistical
significance was p<.05.
Results: Significantly increased peak-to-peak accelerations
were observed for caudal (120 degree) vectored thrusts at
the segmental contact point (L3) (Figure 3).

Figure 3. L3 vertebral accelerations (m/s2) for 90 degree PA, 60
degree cephalad, and 120 degree caudal vectored SMTs (*p<.01).

The effect of applied spinal manipulation force vector on
resultant vertebral accelerations: an in vivo animal model
Christopher J. Colloca, DC1; Victor Kosmopoulos, PhD2; Robert Gunzburg, MD, PhD3; Robert J. Moore, PhD4
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A significant increase in mean L2, L4, and L2-L4 verte-
bral accelerations were also observed for all SMTs directed
at 120 degrees (p<.01). For SMTs directed at a cephalad
force vector (60 degrees), mean L2 vertebral accelerations
were significantly greater than L4 vertebral accelerations
(p<.01), and conversely, for caudally directed thrusts (120
degrees) L4 vertebral accelerations were significantly greater
than accelerations observed at L2 (p<.01). SMTs applied
perpendicularly to the spine at 90 degrees caused larger
vertebral accelerations at L2 compared to SMTs directed
cephalad (60 degrees), however, L4 accelerations were signif-
icantly greater for SMTs directed cephalad compared to
those delivered at 90 degrees (p<.01) (Figure 4).

Figure 4. L2 and L4 adjacent segment vertebral accelerations
(m/s2) for 90 degree PA, 60 degree cephalad, and 120 degree
caudal vectored SMTs (*p<.01).

Conclusions: The applied force vector at which SMT is deliv-
ered has a significant effect upon the segmental contact
point and adjacent segment vertebral accelerations. Enhanc-
ing vertebral motions by selecting an appropriate force
vector is an important biomechanical consideration for
clinicians whom are attempting to improve intersegmental
mobility during spinal manipulative treatments.
Discussion: Chiropractic technique classes throughout the
world’s chiropractic colleges emphasize the importance of
doctor line of drive. In the current study, we examined this
issue using a validated gold-standard technique for quantify-

ing vertebral motions.
We hypothesized, that superior vectored thrusts (cephalad)

would result in larger magnitude vertebral accelerations when
compared to those thrusts delivered straight PA as we have
previously observed in humans. However, the facet angula-
tions of the ovine spine (figure 5) may have had an influence
in our findings that 120 degree (caudal) directed thrusts
produced the largest magnitude vertebral accelerations.

Figure 5. Facet angulation of the ovine spine.

Because improving or restoring spinal mobility is a
fundamental goal of spinal manipulation and chiropractic
adjustments, research into techniques best suited to maxi-
mize vertebral motions are of interest to clinicians and form
the basis for this and future work.

*This study was presented, in part, at the 2009 European
Chiropractors’ Union Convention, Alghero, Sardinia, Italy,
May 21-23, 2009.

for more research, visit www.ChiroEco.com/ccr4neuromechanical.
This research was provided by Neuromechanical Innovations.
888-294-4750 • www.neuromechanical.com

RESEARCHCOMPENDIUM





16 C H I R O P R A C T I C E C O N O M I C S • N O V E M B E R 2 4 , 2 0 1 0 W W W . C H I R O E C O . C O M

RESEARCHCOMPENDIUM

Foot Levelers’ Stabilizers improve pedal alignment
Kuhn DR, Shibley NJ, Austin WM, Yochum TR

Abstract
Objective: To determine whether any
positive change in the alignment of the
bones of the feet occur with the use of
Foot Levelers custom-made flexible
orthotics, cast by weight bearing, in
individuals having flexible pes planus.
Methods: Anteroposterior and lateral
radiographs were obtained with and

without orthotics in place. The antero-
posterior and lateral talocalcaneal
angles and the lateral pitch of both the
left and right foot were assessed.
Results: The radiographic measure-
ments indicated statistically significant
improvements in weight-bearing foot
alignment with the use of Foot Level-
ers orthotics.

Discussion: Biomechanical faults in the
pedal foundation can adversely affect
any of the joints and structures of the
foot/ankle complex, lower extremities,
pelvis, and spine.
Conclusion: This study supports the use
of Foot Levelers custom-made flexible
orthotics for the improvement of pedal
structural alignment.

Foot Levelers’ Stabilizers decrease Q-angle
Kuhn DR, Yochum TR, Cherry AR, Rodgers SS, Nosco DL

Abstract
Objective: To evaluate the effects of full-
length, custom-made flexible orthotics
(Spinal Pelvic Stabilizers) on quadriceps
angle (Q-angle) in volunteers with bilat-
eral foot hyperpronation.
Methods: Forty chiropractic student
volunteers were selected. Inclusion crite-
ria were asymptomatic, male, evidence
of bilateral hyperpronation, and no
history of ankle surgery. Custom-made,

flexible orthotics were produced.
Subjects’ Q-angles were measured
before and after orthotic insertion.
Results: Orthotic insertion demon-
strated reduced Q-angle, in the direc-
tion of correction, in 39/40 test subjects.
Discussion: Research suggests that the
hyperpronated foot is an etiologic factor
in many lower extremity complaints,
including foot, knee, hip, and low back
pain. Literature indicates that custom-

made, flexible orthotics can stabilize the
pes planus foot and restore optimal
degree of pronation. Reduced pronation
decreases the amount of tibial and
femoral internal rotation, with subse-
quent Q-angle reduction.
Conclusion: Full-length, flexible
orthotics significantly improve the Q-
angle in hyperpronating male patients
and offer the possibility of long-term
benefits.

Foot Levelers’ Navicular Drop measurements accurate
Kuhn, DR, Bennett N, Carpenter J, Eldridge A, Nosco DL

Objective: To determine the validity of
Brody’s Navicular Drop Test (NDT),
recorded using Foot Levelers’ Postural
Stability Indicator (PSI) card, by corre-
lating the change in the vertical height
of the navicular bone in weightbearing
and nonweightbearing positions.
Methods: Fifty-two volunteer subjects
had their navicular positions documented
using the PSI card system. Those values
were then compared to “the more accu-
rate values produced by radiography.”
Results: Of the 52 subjects measured
radiographically, three showed an

increase in navicular height, three
demonstrated no change, and 46
demonstrated a decrease in height
from nonweightbearing to weightbear-
ing positioning.
Discussion: Proper identification and
application of orthotic intervention in
patients with pes planus could prevent
injury and improve performance
within the kinetic chain of the spine
and pelvis. In 1997, Foot Levelers
announced the creation of the PSI, a
simple, calibrated card to help chiro-
practors identify their patients’ risk

factor for pronation.
Conclusion: The report determined that
the ability of the NDT to reflect navic-
ular position accurately was verified by
comparison to the currently accepted
procedure, X-ray analysis. Foot Level-
ers’ PSI card is a simple, reliable test
for navicular position.

for more research, visit
www.ChiroEco.com/ccr4footlevelers.
This research was provided by
Foot Levelers.
800-553-4860 • www.footlevelers.com
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Objective
The present study comprises the design
of, as well as the effect of, pre-emulsifi-
cation of ω-3 fatty acids on the
bioavailability of docosahexaenoic acid
and eicosapentaenoic acid.

In vitro studies have shown that
long-term steric stabilization of an
o/w-emulsion is obtained by arresting
the oil droplets in a gelatin continuous
gel matrix. The emulsion was also
stable upon dissolution of the gel
matrix at physiological conditions in
vitro and is hence referred to as a
gastric stable emulsion (GSE).

Procedure
In the bioavailability study, healthy
young students were recruited and
presented two different single-dose treat-
ments of fish oil containing 5 grams of
ω-3 fatty acids; one group receiving the

fatty acids in traditional soft gel capsules,
whereas the other group received the
fatty acids using the GSE technology.

Time resolved (two to 26 hours)
blood plasma analysis after intake of this
single dose ω-3 fatty acids revealed
significantly increased AUC0-26h and
Cmax of EPA (45 percent and 100
percent, respectively) and EPA + DHA
(43 percent and 106 percent, respec-
tively) when administered as GSE
compared to traditional soft gel capsules.

Results
In vitro results indicated that the fish
oil presented in soft gel capsules may
not have been as effectively emulsified
in the stomach compared to fish oil in
a GSE formulation, which in turn
would have led to a reduced conver-
sion rate (per unit time) of the
pancreatic lipases.

Conclusion
The overall conclusion hence becomes
that ω-3 fatty acids, such as docosa-
hexaenoic acid and eicosapentaenoic
acid, will exhibit improved bioavailabil-
ity and absorption in blood plasma by
being pre-emulsified into an acid stable
emulsion prior to oral ingestion.
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for more research, visit
www.ChiroEco.com/ccr4douglaslabs.
This research was provided by
Douglas Labs.
888-DOUGLAB • www.douglaslabs.com

Gastric stable emulsions provide increased
bioavailability of long chain ω-3 fatty acids
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The influence of lactic acid bacteria (OM-X) on bone structure
Masayuki Kawakami, Naohiko Araki, Koji Inokihara, and Takashi Matsubara of the College of Liberal Arts and
Science, Kurashiki University of Science and the Arts; Lichiroh Ohhira of the Research Institution of Okayama Life
Science; and Hideto Iwasaki of Sanyo Gakuen University

Abstract
We studied the effect of taking a lactic
acid bacteria product (OM-X) on the
bone structure. The subjects are 157
males and females, ages from 20 to 70
years. The bone density and bone
mineral content measurements were
taken on the radial and ulna on upper
arm of the opposite side of each
subject’s handedness. The main results
are as follows:

1. For both men and women, the
bone mineral content showed higher
in the groups taking OM-X than the
groups without OM-X (p<0.05). In
comparison with others their age, the
groups older than 40 had lower bone
mineral content than the groups
younger than 40 (p<0.05).

2. For both men and women, the
bone density in the groups taking
OM-X was higher than in the groups
without OM-X (p<0.05). In compari-
son with their age, groups older than
40 had lower bone density than the
groups younger than 40 (p<0.05).

In conclusion, it appears that lactic
acid bacteria OM-X promotes the bone
health. We assume it affects enterobac-
teria in the intestine, improving
absorption.

Introduction
For many years of history, eating tradi-
tional fermented foods with lactic acid
bacteria produced intestine balancing
benefits to humans.3,14,29 These tradi-
tionally successful foods still exist in
modern civilization, along with various
kinds of additional foods that may or
may not be healthier.11,12 Recent
changes in dietary habits could affect
human biological function in many
ways, including the increased risk of
malignant tumor and other disorders

in tissue metabolism.30,33

An example is the decline of immu-
nity and resistance to infection.22,33

Also, for young people in their growth
stage, changes in diet may give rise to
changes to physical function.2,18 While
the growth rate on young people is
increased by the improvement of diet
and other changes in environment, full
development of a healthy body may be
compromised.23 Specifically, regarding
bone structure, physical growth and
bone structure may not be matched,
causing various bone problems.

This can be seen not only in young
people, but also in children. There is
certainly an increased risk of bone
fracture in the everyday life of people
of advanced age. The issue discussed in
this article is the connection of bone
problems to lactic acid bacteria in the
gut and its effect on people of all
ages.16,17,21,22 We aim to bring attention
to the fact that lactic acid bacteria in
the gut affect, this aspect of our biolog-
ical functioning.

We are all aware that the food we
eat is first digested in the stomach and
small intestine before being absorbed.
However, in addition to the activity of
the body’s digestive processes,
enterobacterial activity is involved.
This introduces the possibility that
imbalances in the bacterial environ-
ment of the intestine can cause a
decline in nutrient absorption.

The food processing technology that
modern culture has brought to our
lives also brings to our body several
food additives and chemicals preserva-
tives that affect basic the machinery of
life.28,29 Food additives influence
enterobacteria as well, and have a
tendency to suppress or inhibit enter-
obacterial activity in digestion and

absorption.26,28,33 We have previously
reported that intake of lactic acid
bacteria increases the volume of hemo-
globin in red corpuscles.11 Many
researchers have reported other influ-
ences of lactic acid bacteria on human
function.7,8

In this study, we focused on the
effect of lactic acid bacteria supple-
mentation on bone health and the
possible connection to osteoporosis,
that substantial failure of bone struc-
ture that is often related to poor
lifestyle choices. Osteoporosis affects
not only athletes and post-menopausal
women but also in rare instances even
young people.32,33 With this in mind,
we designed an experiment to find the
influences on bone structure of supple-
menting with lactic acid bacteria. We
found that the degree of the influence
differs by age and sex.

The strain of lactic acid bacteria we
used in this experiment is referred to as
OM-X, a vegetable fermented substance
containing relatively low amount of
lipid. We used an encapsulated form
since lactic acid bacteria are susceptible
to destruction by stomach acid. The
complete ingredient list of OM-X is
shown at the end of the references
along with the U.S. commercial source.

Methods
A. Subjects. The subjects were 157
males and females. There were 77
males who took no lactic acid bacteria
(age years 26.2 ± 6.8, referred to as
group A) and 27 males took lactic acid

to see this research in its entirety, visit
www.ChiroEco.com/ccr4essentialformulas.
This research was provided by
Essential Formulas Inc.
972-255-3918 • www.essentialformulas.com
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The first quantitative evidence proving
the efficacy of supplemental enzymes
National Enzyme Company, Forsyth, Mo.; TNO Nutrition and Food Research, Zeist, Netherlands

Background: The underlying premise
for taking a digestive enzyme supple-
ment is the capacity for better nutrient
absorption through enhanced diges-
tion. National Enzyme Company has
been advocating this application for
more than 70 years.

Throughout these years, we have
collected a plethora of anecdotal and
qualitative information backing the use
of digestive enzymes. While we were
convinced of the efficacy of fungal
digestive enzymes, we have been lack-
ing the quantitative information that
would prove the same under disinter-
ested scientific scrutiny.

To achieve this goal, we embarked
on a collaborative effort with TNO of
the Netherlands to prove the efficacy
of supplemental, fungal digestive
enzymes for the digestion of food and
absorption of nutrients.

The Netherlands Organisation for
Applied Scientific Research TNO
(TNO Nutrition and Food Research)
based in Zeist, Netherlands, is a
reputable scientific organization whose
mission is to be a link of knowledge
between fundamental research and its
applications to food, drugs, and agro-
chemicals. To quantify the efficacy of
supplemental enzymes, TNO proposed
a series of experiments using a
computer controlled dynamic gastroin-
testinal model (TIM).

TIM is a unique patented technol-
ogy, developed by TNO, which simu-
lates the conditions of the human
stomach and the small intestine. Using
this technology, we accurately repli-
cated the dynamic environment of the
human stomach and the small intes-
tine when food is being digested and
absorbed. The stellar feature of this

system is that it allowed for sampling
at various times during the digestive
process, which enabled us to gather
information in real time about the
extent of digestion and absorption of
food under various conditions.

The protocols for TIM have been
validated. The various studies that have
been performed using TIM are well
documented in literature.

The first step in this project was the
formulation of a digestive enzyme
blend that was generic, yet also effec-
tive. To this end, NEC formulators
created a blend of fungal digestive
enzymes that is the basis of all our
digestive enzyme products.

In other words, we chose a basic
blend of proteases, carbohydrases, and
lipases. This blend was tested under two
sets of conditions to observe digestibil-
ity and absorption of nutrients. The two
conditions were perfect human diges-
tion and impaired human digestion.

The TIM system was fed a meal
(standard FDA type) with and without
NEC digestive enzymes. The extent of
digestion was monitored by sampling
nutrients (glucose and nitrogen) at
various times and at different points in
the GI tract.
Study protocol and test conditions: The
study was performed in TNO’s
dynamic, multicompartmental system
of the stomach and small intestine
(TIM). The model simulated very
closely the successive dynamic condi-
tions in the stomach and small intes-
tine of healthy human adults with
normal gastric and intestinal secretions
and of human adults with impaired
digestion due to lower levels of gastric
and intestinal secretions.

In other words, a perfect digestive

system and an extremely impaired
digestive system were chosen as test
conditions. The two extremes were
tested because the digestive capabilities
of most humans fall somewhere in
between. For each TIM run, 170 grams
of the standardized FDA-type of test
meal (proteins, carbohydrates, and fats)
were mixed with 100 milliliters drinking
water and 70 milliliters artificial saliva.

Four different types of TIM experi-
ments were performed in duplicate
with this meal as follows:

(a) Meal without the digestive
enzyme blend under perfect digestive
conditions,

(b) Meal with addition of digestive
enzyme blend under perfect digestive
conditions,

(c) Meal without the digestive
enzyme blend less than 70 percent
reduced gastric and intestinal secretion
(impaired digestion), and

(d) Meal with addition of digestive
enzyme blend less than 70 percent
reduced gastric and intestinal secretion
(impaired digestion).

The secretion products of the human
digestive system consisting of gastric
juice with enzymes, pancreatin, bile, and
bicarbonate were added to the system at
the appropriate times.

The pH was monitored and main-
tained at physiological conditions and
peristalsis was mechanically simulated.
The gastric emptying and intestinal
passage time were mimicked as per
human conditions.

for more research, visit
www.ChiroEco.com/ccr4biosan.
This research was provided by
Biosan Laboratories Inc.
586-755-8970 • www.biosan.com
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Applying Nutrigenomics to help reduce pain and
cartilage degradation while enhancing mobility
Mark Kaye, DC, director of clinical services, Metagenics Inc.

Introduction
Nutrigenomic research has yielded the
discovery of phytocompounds derived
from Humulus lupulus (hops) and
berberine with a high degree of
predicted safety that may help reduce
overexpression of specific matrix
metalloproteinases (MMPs) associated
with degenerative joint pathologies.
MMPs play a key role in the break-
down of collagens that compose the
tendons, ligaments, cartilage, and other
tissues collectively called the extracellu-
lar matrix (ECM).1-17 These novel
phytocompounds have been shown to
selectively inhibit inflammatory media-
tors that foster greater production of
specific MMPs that lead to cartilage
and collagen degradation.

Collagen degradation
The ECM is the mesh-like extracellular
milieu that distinguishes animal tissue
and provides support and anchorage
for cells. This dynamic structure —
composed of collagen, elastin, chon-
drocytes, osteoblasts, and more —
allows for the body’s ability to adapt to
gross structural and physiological
stressors, such as mechanical loading.
The ECM also plays a key role in regu-
lating intercellular communication,
and is responsible for the circulation of
nutrients and the removal of cellular
waste products.12

ECM proteins are regulated by a
family of more than 20 zinc-binding
MMPs that are further subdivided into
groups (e.g., gelatenases, collagenases,
stromelysins).11-13,16-18 MMPs are key
in the normal turnover activities in
ECM components — and are also
networked to inflammatory and
immune processes.11,13,15,18,19 In lower
concentration, MMPs are beneficial to
normal growth, tissue repair, and

reproduction.11-13,15,17,18 But in higher
concentration, MMPs have been impli-
cated in numerous degenerative
pathologies.10-15,20-21 Elevated MMP
expression has also been associated
with tendon pathologies (acute tendon
injuries, tendonitis, torn rotator cuffs),
degenerative discs, and sites of repeated
injury or mechanical strain.22-26

MMP-13, sometimes referred to as
collagenase-3, exhibits high activity
against type II collagen, the primary
collagen found in cartilage, and has
been expressed in pathologies associ-
ated with excessive ECM degrada-
tion.12,13,15,17,27 (MMP-13 also degrades
types I, III, IV, X, and XIV collagen,
along with aggrecan core protein.)12,13

MMP-13 also plays a role in activation
of MMP-2 (gelatinase-A) and MMP-9
(gelatinase-B), which can degrade
basement membrane components and
are thought to play an important role
in final collagen degradation following
MMP-13-mediated damage.13,15,18

MMPs are produced by structural
cells (fibroblasts, endothelial/epithelial
cells) and inflammatory cells
(macrophages, lymphocytes,
neutrophils, eosinophils).15 The follow-
ing mediators are pivotal in the regula-
tion of MMP production, expression,
and activity:
�Proinflammatory cytokines, such as

tumor necrosis factor-a (TNF-α),
interleukin-6 (IL-6), oncostatin M
(OSM), and interleukin-1β (IL-
1β).12,18,19,27-31

�Oxidative stress and reactive oxygen
species (ROS), such as hydrogen
peroxide.7,9,15,16,32-33

�Transcription factors, such as nuclear
factor-κB (NF-κB), activator protein-1
(AP-1), and runt-related transcription
factor 2 (RUNX-2).15,18,19,27,30-31,34-35

�Mitogen-transducing signal proteins,

including protein kinase C
(PKC).15,16,18,31

�Protein kinase B (PKB/Akt) and
protein kinase A (PKA).18

�Mitogen-activated protein kinase
(MAPK) pathways, including p38
MAPK, the Jun kinase pathway
(JNK), and the extracellular signal-
regulated kinases 1 and 2 pathway
(ERK 1/2).13,15,16,18,27,34-35

�Phosphatidylinositol 3-kinase signal-
ing pathway (PI3K/Akt).18,19,29

�Poly (ADP-ribose) polymerase
(PARP).36-38

�Cyclooxygenase-2 (COX-2) and
prostaglandins (PGE2).18,34

�Elevated homocysteine.16,32,39

Additionally, MMPs are capable of
inducing expression of other MMPs
(e.g., MMP-13 can activate MMP-2
and vice versa) and have the ability to
produce or modulate precursors to
proinflammatory cytokines and tran-
scription factors, thereby contributing
to inflammation and further MMP
expression.17 Inhibition of signaling
pathways, transcription factors, and
associated cytokines has therefore been
suggested in a growing amount of
scientific evidence as a therapeutic
approach to conditions associated with
MMP overexpression.6-8,10-13,17-18,21,23-

25,29-30,37-38,40-42

Natural agents for down-
regulating MMP enzymes
The following nutrients and derivatives
have been shown to support inhibition
of collagen-damaging expression of
MMPs:

THIAA. In an extensive screen for
kinase activity at the MetaProteomics
LLC Nutrigenomics Research Center —
the proteomics research facility of Meta-
genics Inc. — THIAA (tetrahydro iso-
alpha acids derived from hops),
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favorably modulated PKC beta and
gamma, two important kinases involved
in cell inflammatory processes.1

Berberine. This plant alkaloid has a
long history of use in Ayurvedic and
traditional Chinese medicine, as well as
in a variety of applications in modern
clinical use.3,5-9,43-44 Berberine has been
shown to down-regulate the activity of
MMP-1 (which also acts against type II
collagen and activates MMP-2) and
MMP-9, as well as modulating the
expression or activity associated with
ROS, IL-1β, IL-6, NF-κB, AP-1, TNF-α,
and kinase pathways.4-9

Selenium. This essential trace
element provides defense against ROS
and inflammation, and has also been
shown to reduce MMP-2 and MMP-9
expression through modulation of ROS
and NF-κB, as well as through possible
interference with the p38 MAPK path-
way.44-46

Zinc. Zinc supplementation may be
effective in reducing spontaneous
cytokine release and inflammatory activ-
ity, as well as support rather than
suppress immune response.47-48 In a
recent study, an increase in circulating
zinc (among subjects who started with
low or borderline-normal levels) favor-
ably modulated IL-6 and monocyte
chemotactic protein-1 activity (MCP-1,
a marker associated with inflammation),
as well as natural killer cell activity.48

Biotin. Status of this vitamin may
play a role in inflammatory disease. A
deficiency in biotin has been suggested
to up-regulate TNF-α production.49

One clinical study suggests that biotin
supplementation modulates IL-1β and
IL-2 expression.50

Niacinamide. Niacinamide has been
shown to modulate expression of
PARP [Poly (ADP-ribose) polymerase,
a protein involved in DNA repair and
cellular apoptosis] with a correspon-
ding decrease in activity of transcrip-
tion factors and cytokines.36-38 An in
vitro study demonstrated the effective-
ness of niacinamide in inhibiting IL-
1β-induced cartilage degeneration.51

Folic acid and vitamins B6 and B12.
Folic acid, alone or in combination
with vitamins B6 and B12, has been
shown to reduce elevated homocys-
teine levels, associated with inflamma-
tory conditions and the disturbance of
collagen synthesis.15-16,39,41,52-54 In a six-
week clinical trial with folic acid
supplementation, subjects whose
elevated homocysteine levels normal-
ized also had a significant reduction in
MMP-9 levels.41 Some evidence
suggests that homocysteine triggers the
ERK 1/2 pathway that regulates MMP-
9 expression.16

Nutrigenomic and clinical research
Cell studies conducted by MetaPro-
teomics LLC indicated that a combina-
tion formula containing a 1:1 ratio of
THIAA to berberine plus biotin, folic
acid, niacinamide, selenium, zinc, and
vitamins B6 and B12 may support the
ECM by reducing TNF-α- and IL-1β-
induced expression of MMP-13, one of
the main MMPs found in cartilage.2

Additionally, the Functional Medi-
cine Research Center — the clinical
research arm of Metagenics — meas-
ured the efficacy of this combination
formula in a small, open-label, case
study series that was conducted with
offsite practitioners who were asked to
select subjects with specific clinical and
examination history:
�Patients, for whom bodywork had

only been of brief help, previously
requiring repeated adjustments

�Patients with active inflammatory
challenges, including chronic and
acute pain states

�Patients with poor tissue integrity
secondary to chronicity of symptoms,
fibrosis (fibromyalgia), and hypothy-
roidism
Subjects (n=12) took two tablets of

the THIAA/berberine formula one
hour before bodywork, and then one to
two tablets as needed three times daily
up to 10 tablets per day. Questionnaires
were administered at baseline prior to
bodywork and administration of

formula, and at specific time points:
immediately after bodywork and then
one hour, six hours, 24 hours, and
seven days afterward. Subjects were
asked to score the severity of their pain
and lack of flexibility using Likert
psychometric scales of one to 10. On
the pain scale, a score of 10 represented
the highest level of pain. On the flexi-
bility scale, a score of one represented
the least level of flexibility.

Pain scores over the course of seven
days were dramatically decreased (range:
two to four) relative to the baseline
median score of seven. The median
improvement in pain averaged 71
percent immediately after treatment and
70 percent for 24 hours after bodywork
and formula administration. The
median flexibility score of three at base-
line improved immediately after treat-
ment to a score of seven, and was
maintained at nearly that level 24 hours
later. One week later, the median score
for pain remained at a 43 percent reduc-
tion from initial score, suggesting lasting
benefits from the combination of body-
work and the continuation of nutritional
supplementation.

Overall tolerance of the product was
good. Two subjects noted some
gastrointestinal (GI) discomfort after
taking the product on an empty stom-
ach, which was addressed by taking
the tablets with food. One subject had
more persistent GI discomfort, includ-
ing a presumed episode of gastroin-
testinal reflux disease.

Conclusion
The collective results from cell line
testing and clinical observations
suggest that the combination
THIAA/berberine formula may offer
nutritional support to help modulate
cartilage-damaging MMP expression

to see this research in its entirety, visit
www.ChiroEco.com/ccr4metagenics.
This research was provided by
Metagenics Inc.
800-692-9400 • www.metagenics.com
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Biocommunication — improving patient compliance and clinical outcomes

Case study
Rachel is in her late 20s and has been
divorced for five years (no children).
Her marriage of three years failed as
the result of her ex-husband becoming
addicted to pornography and his
subsequent perverted sexual pursuits.

Although she’s lived with chronic
constipation her entire life, Rachel’s
health would be considered good until
she learned of her husband’s infidelity.
Within days of this discovery her
health began to fail. Her first symptom
was a debilitating migraine headache
that landed her in the hospital for
several days. Within two months, her
migraines were followed by cardiac
arrhythmia and a racing pulse, the
cause of which was determined to be
Graves’ disease. She was prescribed
medications appropriate to each
condition.

After a few years she concluded that
the medicinal cocktail she was
consuming every day was creating its
own set of problems and not
completely solving the problems they
were intended to address. Most days
she felt she was running on raw
willpower.

About a year ago, she decided to
stop taking her prescribed medication
and upon doing so immediately felt
healthier. She still maintains the
lifestyle choices she has learned over
the years, and during those times of
the month when her headaches get
worse she takes the edge off with a few
800 milligram doses of ibuprofen.

She still grieves over the failure of
her marriage, and even though she has
a boyfriend who’d like to get married,
she’s hesitant to do it again.

This is part of Rachel’s health
history. She came to the clinic looking
for better answers and resolution to
problems she doesn’t want to carry the
rest of her life.

Successful practice involves:

1. Identifying the problem correctly,
2. Designing and implementing a

treatment plan that can deliver the
desired outcome, and

3. Communicating enough under-
standing to the patient to get them to
follow through. Without patient
compliance the best plan is doomed
to failure.

Identifying the problem requires
information. We gather this with
health histories, X-rays, physical
exams, blood tests, etc. With training
and experience we learn to connect the
dots and create “the patient’s story.” But
some patients present with such
complexity that the dots are hard to
identify, let alone connect, leaving the
story incomplete.

Biocommunication
Biocommunication is a computerized
technique that helps you identify and
connect the dots by essentially allow-
ing the body to “have a conversation
with a computer.” The computer has in
it a library of binary signatures for
items that may have clinical signifi-
cance. In a process called a biosurvey,
the computer sequentially sends a
predetermined number of these signa-
tures to the body and records the
body’s responses. Each binary signa-
ture is unique, so each response carries
its own value. It’s like the body’s filling
out a survey, thus the name biosurvey.

Biocommunication is not a diagnos-
tic process; it doesn’t identify or treat
disease. What it does provide is a
determination called biological prefer-
ence. Each response is scored as a
positive or a negative. A positive
response is considered a biological
preference and a negative response a
biological aversion. The computer can
read the intensity of each response, so
the body’s responses can be ranked.
This ranking allows you to attach a
priority, making it easier to know what

you should pay attention to.
The biosurvey process is fast and

noninvasive, so a substantial amount of
data can be processed in a short period
of time. The objective is to make better
decisions faster; helping you choose
the best diagnostic procedures and the
therapies most likely to get results.

In December 2007, a pilot study
using biocommunication technology
was conducted in Beijing, China at
Hospital 301. On the campus of 301 is
situated a completely modern, eight-
story diagnostic center. The normal
procedure at this diagnostic center is to
keep each patient overnight and during
a two-day period complete a battery of
diagnostic tests. At the conclusion of
the testing period a report of findings
is compiled together with the opinions
of the attending physicians.

During a one-week period, a biosur-
vey was run on a large number of
patients at the diagnostic center. At the
end of the week, the results of those
biosurveys, along with the lab results
and reports of finding for each patient
was given to John Diamond, MD, in
Reno, Nev. for analysis.

Diamond was trained as a pathologist
and had several years experience in his
own private complementary and alter-
native medical practice, so he was well
acquainted with the data given to him.

His analysis showed an 85-percent
correlation between the biocommuni-
cation data, the biosurveys, and the
diagnostic reports. His findings were
analyzed further by a physicist William
Tiller, PhD, and Zeng Qiang, MD, the
director of the diagnostic center at
Hospital 301. These three then
authored an article reporting their

to see this research in its entirety, visit
www.ChiroEco.com/ccr4zyto.
This research was provided by
ZYTO Corporation.
801-224-7199 • www.zyto.com
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America's phytonutrient report: women’s health

Executive summary: Most Americans
have intakes of fruit and vegetables
that fall below minimum recom-
mended intakes. Consequently, most
Americans may be falling short in key
nutrients found in fruit and vegetables,
including phytonutrients.

Based on data presented in Amer-
ica’s Phytonutrient Report: Quantifying
the Gap, on average, eight out of 10
American adults (76 percent) have a
“phytonutrient gap.”

As stated in that previously released
report, the “phytonutrient gap” is
defined as the percentage of the adult
population with phytonutrient intakes
less than the median intake by adults
who meet government guidelines for
recommended daily intakes of fruits
and vegetables (“meeters”). In other
words, the “gap” represents the short-
fall of phytonutrient intakes based on a
typical level of phytonutrient intake
consistent with a diet that is consid-
ered to have a prudent amount of
fruits and vegetables.

More specifically, a strong majority of
Americans are falling short in virtually
every color category of phytonutrients:
�69 percent fall short in green

(includes EGCG, isothiocyanates,
lutein/zeaxanthin, and isoflavones)

�74 percent fall short in red (includes
lycopene and ellagic acid)

�83 percent fall short in white
(includes allicin and quercetin)

�76 percent fall short in purple/blue
(includes anthocyanidins and
resveratrol)

�80 percent fall short in yellow/orange
(includes alpha-carotene, beta-carotene,
hesperitin, and beta-cryptoxanthin)
The present extension report, titled

America’s Phytonutrient Report:
Women’s Health by Color explores
patterns of phytonutrient intakes
among adult women in different age
groups, with particular attention to a
category of phytonutrients called
carotenoids, which are concentrated in
fruits and vegetables, and have been
shown to be beneficial to several
women’s health outcomes.

The carotenoids of interest for this
report fall into three of the color cate-
gories as follows:
�Green – lutein/zeaxanthin
�Red – lycopene
�Yellow/orange – alpha-carotene, beta-

carotene and beta-cryptoxanthin
For the purposes of these analyses,

women have been grouped into “older
women” (45 years and older) and
“younger women” (19 to 44 years old).

Key findings based on energy-
adjusted data include:
�Older women have total carotenoid

intakes 20 percent greater than those
of younger women, suggesting a
more pronounced “carotenoid gap”
or shortfall among younger women.

�Calorie for calorie, older women
consume 50 percent more beta-
carotene, 40 percent more of
both lutein/zeaxanthin and alpha-
carotene, and 10 percent more beta-
cryptoxanthin.

�Calorie for calorie, older and younger

women consume comparable
amounts of lycopene.

�Average carotenoid intakes are driven
largely by the consumption of a small
number of common foods, which are
not always the most concentrated
source of a given carotenoid.

�Cooked pumpkin is a concentrated
source of alphacarotene, beta-
carotene, and beta-cryptoxanthin, but
accounts for no more than 3 percent
of the intake of any of these
carotenoids.

�Spinach is the most common food
source of lutein/zeaxanthin among
American women, while kale
accounts for no more than 3 percent
of intake. However, kale offers triple
the lutein/zeaxanthin compared to an
equivalent serving of spinach.
Overall, consuming a wide variety

of the most phytonutrient-rich whole
fruits and vegetables is the primary
dietary goal.

Given the shortfall of carotenoid
intakes, it is prudent for women of all
ages to focus on increasing both the
quantity and quality of carotenoid-rich
foods.

Beyond this, a natural plant-based
dietary supplement is an option for
those women wishing to address their
“phytonutrient gap” as well as their
“carotenoid gap.”

for more research, visit
www.ChiroEco.com/ccr4nutrilite.
This research was provided by Nutrilite.
800-852-6355 • www.nutrilite.com
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In vivo effects of low level laser therapy
on inducible nitric oxide synthase
Yumi Moriyama, DDS1; Jacqueline Nguyen1; Margarete Akens, PhD1, 2;
Eduardo H. Moriyama, PhD1; and Lothar Lilge, PhD1, 3

1Ontario Cancer Institute, Princess Margaret
Hospital, Toronto, Ontario, Canada;
2Sunnybrook and Women’s College Health
Sciences Centre, Toronto, Ontario, Canada;
3Department of Medical Biophysics,
University of Toronto, Ontario, Canada

Background and objectives: Low level
laser therapy (LLLT) has been demon-
strated to modulate inflammatory
processes with evidence suggesting
that treatment protocol, such as wave-
length, total energy, and number of
treatments determine the clinical
efficacy.

In this study, the effects of LLLT
mediated by different wavelengths and
continuous versus pulsed delivery
mode were quantified in a transgenic
murine model with the luciferase gene
under control of the inducible nitric
oxide synthase (iNOS) expression.
Study design/material and methods:
LLLT modulated iNOS gene expressed
in the acute Zymosan-induced inflam-
mation model is quantified using
transgenic mice (FVB/N-Tg(iNOS-
luc)). Here, an energy density of
5 J/cm2 at either 635, 660, 690, and
905nm in continuous wave mode and
at 905 nm for short pulse delivery were
evaluated.

Age of the animals was determined
as additionally modulating the inflam-
matory response and the LLLT efficacy
for some treatment protocols.
Results: Animals younger than 15
weeks showed mostly a reduction of

iNOS expression, while older animals
showed increased iNOS expression for
some LLLT protocols. Intensity and
time course of inducible nitric oxide
expression was found to not only
depend on wavelength but also on the
mode of delivery, continuous versus
pulsed irradiation.
Discussion: Pulsed delivery of 905 nm
radiation showed higher signal in both
age groups. LLLT mediated by 690 nm
significantly reduced the BLI signal
compared to control groups for both
age groups, indicating an effect on
iNOS expression.

Mitochondria and the rough endo-
plasmic reticulum both have high rela-
tive amounts of lipid membrane shown
to absorb NIR light and their size and
possibility of lipid as being the main
absorber makes both organelles poten-
tial target structures for selective
photothermolysis mediated LLLT;
wherein, the mechanism is possible
due to change in the membranes
integrity over time periods less than a
few microseconds but long enough to
permit ions or proteins to cross them.

Additionally, for the pulsed light
model, the bioluminescence intensity
(BLI) signal peaked at a later time
(four to six hours after) compared to
other groups (figure 1).

Furthermore, a 700-percent increase
in nitric oxide production over control
was observed when using 905 nm
pulsed delivery (figure 2).

Of additional clinical importance is

the efficacy of the 905 nm NIR light as
it experiences a lower attenuation
compared to 635 nm red light and,
hence, is better suited for the treatment
of large tissue volumes such as knee
joints affected by osteoarthritis.
Conclusion: LLLT exhibits different
effects in induced inflammatory
process according to different wave-
lengths and wave mode. Upregulation
of iNOS gene following 905nm pulsed
wave suggests a different mechanism
in activating the inflammatory path-
way response when compared to the
continuous wave.

for more research, visit
www.ChiroEco.com/ccr4theralase.
This research was provided by Theralase Inc.
866-843-5273 • www.theralase.com

Figure 1

Figure 2
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Low leg pain improves with Foot Levelers’ Stabilizers
Austin WM

Abstract
Objective: To discuss treatment proto-
cols for a recreational middle-distance
runner who suffered from anterior
shin splints complicated by an underly-
ing posterior tibial tendinitis, who was
unable to train to his full capacities,
and who turned to chiropractic care
when standard medical protocols
proved ineffective.
Methods: A multifaceted treatment
approach was used. Foot Levelers’
custom-made, flexible orthotics — to
support the skeletal alignment in a
more appropriate range for weightbear-
ing posture — provided increased
heel-strike shock absorption and
enhanced afferent-motor response.

Manipulation of the navicular,
cuboid, and metatarsal heads was
administered. Ice massages were

recommended, and evertors and inver-
tors were strengthened with low-tech
resistive exercises.
Results: After three weeks of care, the
patient was able to resume running at
a moderate pace and distance (two to
three miles every other day) and after
six weeks, he was running 40 miles per
week without pain and was released
from care.
Discussion: It is not unusual for the
chiropractor, especially the sports-
minded practitioner, to be consulted for
the vague pain and nonspecific symp-
toms accompanying the gradual onset
of a stress reaction to the soft tissues
and/or bone.

These conditions can be effectively
managed if identification is early and
an appropriate treatment program is
followed. Ultra-lightweight, flexible

orthotics can play a major role in
preventing many overuse injuries in
runners and joggers.
Conclusion: When assessing overuse
injuries, it is imperative to look for
intrinsic as well as extrinsic factors.
Addressing one without the other in the
treatment regime may lead to unsatis-
factory or only short-term results.

However, correcting or supporting
the faulty biomechanics often makes
the difference in providing long-term
relief of symptoms and return to activ-
ities of daily living, including intense
athletic training programs.

Survey results show high satisfaction rate for Stabilizers
Duarte MA, Cambron JA

Abstract
Objective: The purpose of this study
was to survey the reasons for foot
orthotic use and the resultant level of
satisfaction within a chiropractic
outpatient clinic.
Methods: Subjects were randomly
sampled from a list of patients who
previously purchased Foot Levelers
orthotics (Spinal Pelvic Stabilizers) at a
chiropractic teaching clinic.

A three-page, IRB-approved survey
was either mailed or personally
presented to each selected subject. The
survey’s questions included the subject’s
chief complaint when initially present-
ing to the clinic, the reason orthotics
were recommended, and the subject’s

overall satisfaction with their orthotics.
Results: The rate of return on the 100
questionnaires was 100 percent. The
majority of patients receiving orthotics
initially presented to the clinic with a
chief complaint of either foot pain, low
back pain, or knee pain. The majority
of subjects (79 percent) were satisfied
with their Stabilizers, and 73 percent
would recommend orthotics to a friend.
Discussion: This study represents the
first survey of foot orthotic use and
satisfaction of use in a chiropractic
setting. The majority of disorders treated
by orthotics in this setting were biome-
chanically related. The main disorders
described were flat feet and knee pain,
which have consistently been described

as indications for treatment with
orthotics. Also, the majority of subjects
surveyed were satisfied with the use of
orthotics, similar to previous studies.

Patient satisfaction and willingness
to refer indicates that chiropractic
physicians might better help their
patients resolve painful conditions
related to biomechanical deficits by
prescribing custom-made orthotics as
indicated.
Conclusion: In a random sample of
chiropractic patients who utilized foot
orthotics, the majority of subjects
indicated that they wore orthotics for
knee pain and flat feet and they were
satisfied with foot orthotics for their
symptoms.

for more research, visit
www.ChiroEco.com/ccr4footlevelers.
This research was provided by
Foot Levelers.
800-553-4860 • www.footlevelers.com
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Your patients’ exposure to X-rays during pregnancy
Steven Gould, DC, DACBR

Steven Gould, DC, DACBR, wrote this article on
behalf of NCMIC. NCMIC was founded in 1946
for the express purpose of providing the
chiropractic profession with malpractice
coverage. Today, NCMIC covers more than
38,000 DCs, and its strength is summarized by
the motto, “We Take Care of Our Own.” Gould
is a board certified chiropractic radiologist who
became a diplomate of the American
Chiropractic Board of Radiology (DACBR) in
1993. He has a full-time radiology and
clinical/patient practice where he performs
interpretations of plain film radiographs and
MRIs for referring chiropractors. Gould holds
memberships in the American Chiropractic
College of Radiology and the American
Chiropractic Association (ACA). He was
president of the ACA’s Council of Diagnostic
Imaging and is currently their
secretary/treasurer.

AS A CHIROPRACTIC RADIOLOGIST,
I OFTEN TALK TO DOCTORS OF

CHIROPRACTIC WHO HAVE

QUESTIONS ABOUT THEIR EXAM FIND-
INGS. Recently, I heard from a doctor
who was concerned about a two-view
lumbar X-ray that revealed a fetus.

The 16-year-old patient had been
experiencing low back pain and had
denied pregnancy on several occasions:
on the X-ray consent form, during the
history and upon being questioned by
the chiropractic radiologic technologist.
The patient’s mother also was unaware
of the teenager’s condition.

The doctor was concerned about the
radiation exposure to the fetus, as well
as his malpractice liability. Though the
question of the doctor’s liability would
be best be answered by his malpractice
carrier, the effects of radiation on the
fetus would depend on:
�The settings of the X-ray machine

compared to the patient’s size, and
�The type of X-ray unit and film-

screen (or digital detector) combina-
tion used.

What the research says: In general, it
appears that the risk to a fetus during
X-ray is fairly low. The National
Commission on Radiation Protection
(NCRP) states the risks to pregnancy
from 5,000 mRad of exposure are
negligible. Therefore, a two-view
lumbar X-ray, which would expose a
patient’s body to about 200 to 400
mRad, would not likely injure the
fetus. Even so, it is not advisable to
radiograph pregnant patients, unless
there are life-threatening injuries or
emergent conditions.

In “real-world” terms, an article in
the Journal of the American Chiro-
practic Association by Dr. Joseph
Howe and Dr. Terry Yochum stated
that it would take nearly 45 X-rays
done in a short period of time to cause
irreparable damage to the fetus.

The Department of Health and
Human Services and Center for Disease
Control and Prevention has a fact sheet
(www.bt.cdc.gov/radiation/pdf/prena-
tal.pdf) that addresses fetal exposure to
radiation. This fact sheet indicates that
even a rough equivalent of 500 chest
radiographs at one time would increase
the lifetime cancer risk by about 2
percent over the natural incidence rate
of 40 percent to 50 percent.
Avoiding X-ray exposure during preg-
nancy: Many people find it hard to
believe that a woman wouldn’t know
she was pregnant. However, there are
instances of repeated pregnancy tests
showing negative results, despite the
woman being pregnant. In addition,
there are multiple cases of women who

were unaware they were pregnant until
going into labor.

One simple procedure to protect
patients and their unborn babies is the
“10-Day Rule.” This means only X-
raying females who are within the first
10 days of their menstrual cycles. Days
one through 10 of the menstrual
period are the least likely time for
pregnancy in the female cycle, with
ovulation taking place on approxi-
mately day 14 of the cycle. It is impor-
tant to include a notation of the last
menstrual period date on the intake
and X-ray consent forms of any female
of childbearing age and/or with an
active menstrual cycle.

Most chiropractic patients are not
emergent cases and radiographic eval-
uation can be postponed until the next
menstrual period begins. Putting the
10-day rule into place in your practice
can reduce the potential for exposing a
pregnant patient to radiography and
can aid in evaluation of patients with
unknown, underlying gynecologic
conditions.

If the patient does not have a
menstrual cycle in the normal time
frame, it could be that a pregnancy
exists. Or, there may be an undiag-
nosed pathology, such as ovarian or
uterine disease, endometriosis, amen-
orrhea, or other hormonal abnormali-
ties from multiple causes. In any event,
the patient may require a referral to a
gynecologic/obstetric specialist, and
you will have provided them with a
valuable healthcare service.

for more research, visit
www.ChiroEco.com/ccr4ncmic.
This research was provided by NCMIC.
800-769-2000 • www.ncmic.com





40 C H I R O P R A C T I C E C O N O M I C S • N O V E M B E R 2 4 , 2 0 1 0 W W W . C H I R O E C O . C O M

RESEARCHCOMPENDIUM

Stabilizers help with
prolonged standing problems
Zhang J, Zhou J

Abstract
Objective: To determine the effect of chiropractic care and
orthotics on reducing discomfort in individuals who spend
long hours standing during working hours.
Methods: The subjects filled out a patient information sheet
and prescreening foot pain questionnaire.

The chiropractic treatment was performed using the Acti-
vator technique. In-home exercise was prescribed to the
subject receiving orthotics and chiropractic care. Foot and
Ankle Outcome Score (FAOS) was used for the specific
region survey. FAOS was developed to assess the patients’
opinion about a variety of foot- and ankle-related problems.

FAOS consists of five subscales: pain, other symptoms,
activities in daily living (ADL), function in sport and recre-
ation, and foot- and ankle-related quality of life (QOL).

The study used a computerized scan offered by Foot
Levelers Inc. to record and analyze the foot data. Based on
the data collected, the need for orthotics (Spinal Pelvic
Stabilizers) was determined and the data were sent to Foot
Levelers for creating the orthotics.
Results: Two cases, one from experimental and one from
control groups, are reported. The experimental case was a 56-
year-old female who presented with complaints of both feet
pain, right dorsal foot numbness, and right hip pain after long
standing at work.

After chiropractic and orthotics, the preorthotic and
postorthotic foot pain questionnaire from the beginning of the
study to the end of the second week showed improvement of
the pain score from 50 to 83, the symptom score from 75 to
82, the ADL score from 52 to 94, the score of function in
sports and recreational activities from 50 to 95, and the QOL
score from 44 to 56.

The control case was a 42-year-old male research assistant
who presented with a chief complaint of bilateral heel pain after
prolonged standing or walking. The subject also complained of
lower back pain and knee pain once or twice a month.

Without chiropractic care and orthotics, the preorthotic
and postorthotic foot pain questionnaire from the beginning
of the study to the third week revealed no significant changes
in all items.
Discussion: These case studies were directed to the evalua-
tion of the effectiveness of chiropractic care and orthotics on

to see this research in its entirety, visit www.ChiroEco.com/ccr4footlevelers.
This research was provided by Foot Levelers.
800-553-4860 • www.footlevelers.com
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The prevalence of suboptimal vitamin D status in a
randomly selected cohort of Colorado firefighters
Gerard Guil lory, MD, and Michael Mutzel, MSc

Abstract: Vitamin D insufficiency has
been associated with increased risk of
CVD, various cancers, autoimmune
disease and type 2 diabetes.

Despite adequate sun exposure,
individuals inhabiting metropolitan
areas display a high prevalence of vita-
min D insufficiency as determined by
serum levels of 25(OH) vitamin D less
than 32 ng/mL.

The purpose of this study was to:
1. Assess the serum levels of 25(OH)

vitamin D and prevalence of vitamin D
deficiency in a cohort of 20 firefighters
that work and reside in the Denver
metropolitan region and

2. Perform follow-up lab work after
eight weeks supplementation with a
microemulsified liquid vitamin D-3
preparation.

The initial baseline blood levels of
25(OH) vitamin D were assessed and
the study subjects were advised to take
4,000 IU/daily (two drops) of the vita-
min D3 preparation for eight weeks.

After the eight-week supplemental
period, serum levels were retested to
establish the percent increase in the
25(OH) vitamin D blood levels. The
average initial 25(OH) vitamin D
blood level and eight-week post-test
blood levels was 27.02 ng/mL and
54.01 ng/mL, respectively.

Pretest, 75 percent of the study
subjects were defined as deficient (less
than 32 ng/mL) and only 25 percent
were deficient after eight weeks of
supplementation with the liquid emul-
sified vitamin D-3. The average
percent increase in serum 25(OH)
vitamin D levels was 106 percent.
Conclusion: Suboptimal vitamin D
status is prevalent in Denver firefight-
ers and eight weeks of 4,000 IU/daily
supplementation with a micro-emulsi-
fied liquid vitamin D-3 preparation

increased blood levels on average 106
percent.

Introduction
Vitamin D deficiency is a serious
medical condition that has been asso-
ciated with an increased risk of devel-
oping cardiovascular disease, type 2
diabetes, hypertension, various cancers,
and autoimmune diseases.

Vitamin D insufficiency occurs at
epidemic levels in many industrialized
countries, where exposure to sunlight
tends to be limited and diets tend not
to include sufficient amounts of foods
naturally rich in vitamin D. During
2009, Gerard Guillory, MD, tested
more than 1,200 of his patients and
found that roughly 90 percent had
sub-optimal vitamin D levels, as deter-
mined by serum 25(OH) vitamin D
levels less than 32 ng/mL.

Guillory achieved great success in
treating this with Bio D Mulsion, a
microemulsified preparation made by
Biotics Research Corporation. The
purpose of this study was to:

1. Increase public and physician
awareness of the scope and seriousness
of vitamin D deficiency and

2. Assess the effectiveness of the
microemulsified vitamin D
preparation.

Several preparations have been
recommended to patients by physi-
cians for the treatment of vitamin D
insufficiency. The availability of vita-
min D preparations ranges from high
potency tablets, capsules, to liquid
forms. Vitamin D is a fat soluble
hormone and thus requires biliary
secretions to properly saponify the fats
for proper intestinal absorption.

To maximize the efficacy and
bioavailability of fat soluble nutrients,
enhanced delivery methods have been

developed. One such method is an oil
in water micro-emulsification, a closely
held process that enables a fat soluble
(water-insoluble) vitamin to be placed
into a uniformly micrometer sized, fat
soluble particle that is dispersible in
water and capable of intestinal transport
independent of bile acid-saponification.

The aim was to ascertain how effica-
cious two drops, yielding 4,000 IU of
micro-emulsified vitamin D-3 would be
in raising low serum levels of 25(OH)
vitamin D in a group of 20 firefighters
residing in the Denver metropolitan area.

Materials and methods
Twenty full-time firefighters of the
Aurora Fire Department were selected
on a volunteer basis to participate in
an eight-week study during the
winter/spring months of 2009.

The 20 subjects were advised to stop
consuming multivitamins, cod liver oil,
and other supplements containing vita-
min D upon initiation of the study.
The subjects filled out a medical symp-
tom questionnaire aimed to assess
subjective indications of mood, energy
level, and digestive complaints.

All subjects had blood drawn (at the
Care Group, PC, office of Gerard Guil-
lory MD in Aurora, Colo.) and serum
levels of 25- hydroxyvitamin D (25(OH)
vitamin D tested through Laboratory
Corporation of America (Lab. Corp) via
an assay developed by DiaSorin.

The subjects were advised to take
4,000 IU/day (two drops) daily of the
liquid emulsified preparation produced
by Biotics Research Corporation. After

to see this research in its entirety, visit
www.ChiroEco.com/ccr4biotics.
This research was provided by
Biotics Research Corporation.
800-231-5777 • www.bioticsresearch.com
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How important is technique? Supporting ‘Tailored-Individualized-Input’
Kenneth V. Vinton, DC

Kenneth V. Vinton, DC, is a 1989 graduate of
Palmer College of Chiropractic with research
honors. He is a seminar instructor and
consultant, and maintains a private practice
in Grove City, Pa. Over the past 15 years
Vinton has worked extensively with
neurofeedback and biofeedback
instrumentation while documenting the
psycho-physiological effects of adjusting.

Commentary
The graph demonstrates that adjusting
instruments can elicit substantial
brainwave responses.

The graph also illustrates that
different methods of application, i.e.,
variable forms of afferent input, can
play a significant role in the outcome.
Different technique approaches apply
different qualities of mechanoreceptor
input, which in turn, elicit different brain
wave responses.

All manual and instrument-assisted
adjustments “talk to the brain.” Different patients require
different amounts of input (e.g., time and force combina-
tions) in order to produce effective, long-lasting changes.

One of the most important skills a practitioner can
develop is the ability to tailor the intensity of applied forces
to meet the needs of individual patients, i.e., Tailored-Indi-
vidualized-Input/Neural-Afferent-Threshold-Ology. Adjust-
ing instruments enable a practitioner to produce various
types of mechanoreceptor input that can be difficult or
impossible to produce by hands only.

Brain wave activity
One adjustment can be a band-aid; another adjustment has
the potential to be life changing. Take for example the graph
shown, which displays the brainwave activity of a subject who
was adjusted several times over a 25-minute time period.
�“a-b” = the subject rested.
�At “b”, the subject was adjusted by a practitioner using an

ArthroStim adjusting instrument. The subject was adjusted
a second time near the end of the “b-c” time period. Both
adjustments produced transitory changes in brainwave
activity. (Note: transitory brainwave responses to the
second adjustment continued into the “c-d” time period.)

�“c-d” = the subject rested.
�At “d”, the patient was adjusted a third time by using the

ArthroStim instrument and a different technique approach.
This adjustment produced substantial, sustained changes in
brainwave activity, i.e., a reduction in beta activity and a
rise in deeper, healing, alpha and theta activity.
The subject was adjusted using the ArthroStim instrument

by IMPAC Inc. The Bio-Integrator instrument was used to
monitor EEG changes.

for more research, visit www.ChiroEco.com/ccr4impacinc.
This research was provided by IMPAC Inc.
800-569-8624 • www.impacinc.net

The graph displays the percentage of alpha (A), beta (B), and theta (T) brainwave activity produced by the
subject’s right (R) and left (L) hemispheres.
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WebExercises: an advanced rehab and revenue tool
David, Cruz, BS, DC, CSCS

David Cruz, BS, DC, CSCS, is president and
founder of WebExercises and practices full
time in Marin County, Calif.

WOULDN’T YOU LIKE TO HAVE

YOUR PATIENTS ACTUALLY

DO THE EXERCISES YOU PRE-
SCRIBE AND GET COMPENSATED FOR IT?
Now you can with WebExercises, the
unique exercise prescription program.

The value of patient participation
with exercise prescription can not be
underestimated given the fact that
millions of Americans suffer from
chronic illnesses, which can be
prevented or improved with regular
physical activity.

According to the online journal,
Preventing Chronic Disease, sedentary
patients cost an average of $1,500 per

year more in related healthcare cost
when compared to active patients.

Chiropractors are trained to recom-
mend therapeutic and rehabilitative
exercises, therefore are the best suited
to prescribe exercises for patients
recovering from a specific injury or
suffering from chronic illness.

WebExercises enables you to
become a rehab and exercise expert
by giving the ability to quickly and
easily create concise and personal-
ized patient exercise prescription,
selecting from more than 1,000 clini-
cally accepted exercises and stretches
for all parts of the body. Instruction
sheets can be printed with your
clinic’s name and logo or delivered
by e-mail viewable from any
computer or Apple iPhone.

WebExercises will complement your
care by delivering video demonstra-
tion of exercises prescribed specific to
your patient’s condition. All exercises
employ low-tech equipment designed
to be performed at home. Billing code
guidelines are also available for third-
party reimbursement.

Regardless of the technique you
practice, you will find that WebExer-
cises can be a great addition to your
clinic.

WebExercises has delivered more
than100,000 exercises to patients from
allied healthcare professionals.

for more research, visit
www.ChiroEco.com/ccr4optp.
This research was provided by OPTP.
888-819-0121 • www.optp.com
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Outcomes-based contracting
The value-based approach for optimal health with chiropractic services
Cyndy Nayer, MA; Bruce Sherman, MD, FCCP, FACOEM; Jack Mahoney, MD, MPH

Published by The Center for Health Value Innovation (CHVI).
The Center acknowledges the Foundation for Chiropractic Progress which supported the Innovators’ Summit in May
2010 that led to the development of this landmark report.

Executive Summary
As the country experiences innovation
and adoption in health reform, the
opportunity arises to expand the
continuum of care services in order to
apply the right mix of resources for
each individual.

Chiropractic intervention is one area
in which new analysis may define the
placement in the care continuum. This
will be especially important in the
transformational years of patient-
centered care with low numbers of
primary care physicians to serve as
medical home quarterbacks.

Care that causes early engagement of
both the patient and clinician coupled
with shared accountability for the
outcome is the most desirable of rela-
tionships. Chiropractic may be able to
support and enhance this relationship.

There are many in America who
experience reduction in disability and
pain through chiropractic services.
There are also many health plan prod-
ucts that can be purchased to fortify
the resolution of low-back and neck
pain, contributors to one of the high-
est-cost conditions in the nation,
musculoskeletal pain and injury.

Yet there are many who argue that
chiropractic is not a mainstream ther-
apy, uses too many imaging and
longterm resources, and is unclear on
the application of guidelines for assess-
ment and treatment.

In 2009, Niteesh Choudhry, MD,
PhD, and Arnold Milstein, MD, MPH,
conducted an analysis of the cost-effec-
tiveness of chiropractic for neck and
back pain. They concluded that there
is reasonable data to show chiropractic
could be an effective and cost-efficient

service for relief of pain and reduction
in disability.

The Center for Health Value Innova-
tion (CHVI) views this discussion as an
opportunity to showcase the decision
process for the potential health value of
chiropractic. If the value to the
purchaser or plan sponsor can be
demonstrated in a scalable, replicable
format, then the choice to use chiroprac-
tic or other medical intervention can be
applied across a variety of instances.

If there is no population approach, and
it is an individual decision with few
guidelines, then its value is not so easily
determined and should not be broadly
applied. Or, if there is some level of
systematic approach but there are missing
elements, these should be enumerated
and steps should be taken to close the
gaps so that systematic, population-based
approaches can simplify the choice and
insertion points for the service.

This manuscript explains the applica-
tion of the Choudhry/Milstein findings
and creates a decision process for choos-
ing chiropractic services as part of the
benefit plan for improving health value.
The chiropractic services must be part
of the total Health Value Supply Chain,
so care is coordinated within a patient-
centered medical home, and the patient
is an active participant in his or her
health improvement.

When the population’s health is
aligned with the payer’s business strat-
egy, engagement in appropriate health
services is enhanced, absenteeism and
avoidable expense are reduced, and
improved access and care coordination
reduces friction. Using an outcomes-
based framework for the potential
metrics and alignment of incentives, a

plan is considered for improving the
total health and economic outcomes of
the population and the organizations. In
this paper, payer and employer are
grouped into the category plan sponsor.

This paper is the result of the Innova-
tors’ Summit on Chiropractic Services,
held in Orlando, Fla., May 1, 2010.

An invited group of center directors
and advisors along with Choudhry and
representatives from the Foundation for
Chiropractic Progress (F4CP) attended.
We wish to thank the foundation for its
support of the summit and the work of
the center as we seek innovation that
speeds health and economic improve-
ment, and as we guide decisions
through educational efforts that expand
the horizon of health value.

The Center for Health Value Innova-
tion thanks the following attendees and
contributors to the Innovators’ Summit:
Ford Brewer, MD; Laura Carabello;
Niteesh Choudhry, MD, PhD; Gerry
Clum, DC; Steven Delaronde; Peter
Hayes; Jerry Reeves, MD; and Mark
Zeigler, DC.

We would also like to extend our
appreciation to William Dorney, DC,
for his insights regarding the develop-
ment of this paper.

Overview
The continued rise in healthcare costs,
amplified with the new efforts of
healthcare reform, have prompted
plan sponsors to think differently
about approaches to health benefits
management.

It is now evident that in order to
effectively mitigate long-term health-
care cost trend, plan sponsors must
focus on behavior change: higher
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engagement and more accountability
for health outcomes. This focus on
improved engagement and accounta-
bility is supported by plan designs that
not only cause the consumer to change
his or her behaviors, but also for the
plan sponsor and the service providers
to improve their accountability for
better outcomes.

This shared accountability is funda-
mental to sustainable health improve-
ment. [NOTE: for the purposes of this
paper, plan sponsors and employers will
represent the payers who design benefits
and purchase services that improve
health, hence we will use the term plan
sponsor throughout this paper.]

A value-based benefit design is a
plan design that uses insurance and
incentives to cause the desired behavior
change. The design focuses on
improved, sustainable outcomes over
the long-term. It incorporates an under-
standing that some healthcare offerings

create more value, or health and
economic dividends, than others.

For example: Compliance with
chronic condition care yields a higher
value for plan sponsors than treatment
of toenail fungus.

For these high value services, plan
sponsors incorporate “levers,” or
nudges, to incentivize their use, most
often through reduced out-of-pocket
beneficiary costs.

Alternatively, for lower value services,
a financial disincentive may be incorpo-
rated in the form of a higher co-pay or
co-insurance. In this way, levers can be
used to influence beneficiary behavior
toward use of desired, higher value
health services for improved health and
economic outcomes.

Similarly, levers can be applied across
service providers to encourage higher
quality and more efficient services, such
as increasing reimbursement to the
clinician who adopts an electronic

medical record or expands his/her serv-
ices to include care coordination, phar-
macy education, and more.

Organizations that have incorpo-
rated a value-based approach into their
health benefits design generally follow
a similar path.

Initially, the focus is on current risk
and waste reduction, with implementa-
tion of disincentives for low-value serv-
ices and incentives for compliance with
prevention and wellness guidelines as
well as treatment of chronic conditions.
As these health plans and plan spon-
sors become more comfortable with the
strategy, additional value-based consid-
erations are incorporated, focusing on
future risk reduction, including incen-

to see this research in its entirety, visit
www.ChiroEco.com/ccr4chvi.
This research was provided by
The Center for Health Value Innovation.
www.vbhealth.org
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PRODUCTS

PRODUCTS

MARKETING

FLORIDA PRACTICES FOR SALE!
See descriptions and pictures of our listings

at www.floridapracticesales.net
Selling? Buying? We can help.

SEEKING TEAM LEADERS

NEW BREAKTHROUGH TECHNOLOGY
reverses and prevents aging at the genetic level.
Launches to Doctors in October 2010. Launches
to public in January 2011. Clinicals available.
Addition to practice or an exit strategy.
Call/Write NOW! Dr. Bill Toth 1-888-891-2878
www.CreateYourFate.comPRACTICE MANAGEMENT

PRACTICE FOR SALE

PRACTICES FOR SALE in AK, Al, AR, FL, GA,
IN, KY, KS, MO, NC, NJ, NM, NY, PA, TN, TX, VT.
I have new doctors who want to buy your practice.
$200.00 for Practice Analysis. For more info Con-
tact Dr. Tom Morgan, VolumeDC@aol.com, 770-
748-6084. www.VolumePractice.com

EMPLOYMENT OPPORTUNITY

WE NEED A GONSTEAD DOCTOR ASAP!!!
A Gonstead Chiropractic Clinic in Columbus,
Ohio is looking for an Associate Doctor to begin
immediately. Our multidisciplinary clinic is 4,500
sq. ft. which includes a professional mental health
counselor, an exercise rehabilitation studio and a
full service spa. Doctor must be proficient in the
Gonstead Techniques and method of practice. As-
sociate will be able to create own hours and pay is
based on a percentage of collections with a base
salary. Moving expenses will be considered. Mar-
keting budget and materials will be provided to
build a new patient base. For more information
about the practice, please visit www.thewinches-
terinstitute.com. HOW TO CONTACT US: Call or
email Amber, at 614.760.5555 adeveau@thewin-
chesterinstitute.com

DISABILITY CLAIMS
ADVICE PROVIDED

ART FRIES, RHU
1-800-568-1911

www.afries.com
friesart@hotmail.com LOWER BACK PAIN RELIEF

Quantity Prices
1..........$285.00
2..........$275.00
3+........$259.00

Prices in US Dollars and subject to change without notice
30 Day conditional money back guarantee

Suggested Patient Price: $385.00

LASHAW DISTRIBUTORS LTD
9631 Bakerview Dr.
Richmond B.C.
Canada V7A2A2
Tel: (604) 270-4263
Fax: (604) 277-2154

Toll Free: 1-800-667-7795
www.invertrac.com
invertrac@invertrac.com

C.O.D. or prepay by check

• Comfortable
• Portable
• Easy to use
• Designed for patient

in-home use

PRACTICE FOR SALE

BUYING OR SELLING A PRACTICE. Visit
our website for information on selling and cur-
rent listings nationwide. The Paragon Group
www.eparagongroup.com or call 1-800-582-1812

WHY ADVERTISE HERE?
BECAUSE IT WORKS!

Every ad that runs here,
also runs on our Web site:

www.ChiroEco.com

rESErVE Your ClASSIfIEd SPACE todAY!
Call Tina Farber at 904-567-1551
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Spine rehabilitation — curve restoration
Calvin Hargis, DC, DABCO

Calvin Hargis, DC, DABCO, is a 1980 magna cum laude graduate of
Palmer College of Chiropractic. He received his board certification in
chiropractic orthopedics from New York Chiropractic College in 1995. He
has maintained an active practice in Warwick, N.Y., for the past 30 years.
He is a patented inventor with several braces on the market.

CERVICAL SPINE TRAUMA IS A MAJOR CAUSE OF SOFT

TISSUE DAMAGE AND MUSCULAR WEAKNESS. Cervical
curve reversal is one of the leading causes of patient

symptoms and degenerative spinal changes. Both conditions
can be effectively treated with the Curve Restorer from Hill
Laboratories.

Forward head displacement requires the muscles of the
neck and upper back to contract harder overloading the
cervical spine, increasing spinal compression and leading to
disc and joint deterioration. C spine trauma alters and
weakens myofacial dynamics. A host of patient symptoms
ensue: neck pain, headaches, TMJ, radiculopathy, myofacial
syndromes, upper back pain, fatigue, occipital neuralgia,
balance issues, and emotional stress to name a few.

Having practiced since 1980, I have tried a number of
devices that claimed to rehabilitate the cervical spine and to
restore cervical lordosis. I have found none to be effective.
Some indicate curve improvement when they are in place
but make no permanent correction when removed from the
patient. None seem to effectively rehab both the anterior
and posterior cervical musculature.

In 2003 I began to consider how a device would need to
be constructed to achieve both objectives. What would be
the mechanics and engineering principals needed? Obvi-
ously, one would need to first stretch the reversed cervical
curve forward and then, at the same time, be able to work
the major muscles of the neck and upper back to rehab and
hold the correction.

It also seemed obvious this would take time. I realized it
was not the vertebrae that would be resistant to change but the
soft tissue of the discs, joints, ligaments, and muscles. These
structures would have to be stretched and strengthened over
time to allow either rehabilitation, spinal correction, or both.

I envisioned a light handheld device with an elastic strap
that would contact the mid-rearward neck at C4-5 and draw
forward the reversed cervical spine as the user pulled the
device into position. At that point, with the neck better
oriented toward or at a lordotic position, resistance exercises
would be performed. Loops engaging the rearward base of
the skull and upper shoulder would provide a contact point

for this resistance if they were levered to a spring steel coil.
Coil placement would be critical.

Mechanically, the resistance needed to be directed from
the center of a healthy lordotic spine, (the center of maximal
cervical work, stress and motion).

Partnering with Hill Laboratories, we developed a work-
ing prototype and began clinical trials in 2003. We have
continued to refine the device and monitor patient progress
over the intervening years.

The improvements we are seeing in patient cervical curve
restoration are impressive! Using comparative lateral cervical
spine X-rays on a quarterly basis, we have validated our
patient’s consistent progress.

Impressive results
Working with many patients over the past few years, we
have seen dramatic permanent restoration of cervical curva-
tures. With daily use of the Curve Restorer, the typical
patient is achieving curve correction in six to 12 months.

A typical case is that of Cory Demala. Demala, an attrac-
tive young woman in her 20s was an active horse trainer
and riding instructor. Like many riders she had taken a
number of falls in her time. This may have accounted for
her cervical curve reversal that was measured at a negative
or kyphotic eleven degrees. Unfortunately, she carried her
head forward of her body’s center in an unbalanced posi-
tion, producing much more work on the muscles of the
neck and upper back.

As a result, she was plagued by chronic neck and upper
back pain and occasional headaches. Her riding suffered as
well, since she was off balance in the saddle. Due to her
curve reversal the inclination of her head was rotated down-
ward causing her far vision to be focused below the horizon.
This made judging distances and jumps difficult.
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Demala began daily Curve Restorer exercises in July 2003
along with weekly adjustments. In November 2003, we did a
comparative lateral C spine X-ray. For the follow-up X-ray
she was standing, as do all our patients, in a relaxed erect
position without any external aid or device that would alter
the cervical curve.

The second lateral X-ray demonstrated that Demala had
progressed from a negative 11 degrees of spinal curve to a
positive 4 degrees. An improvement of 15 degrees in four
months!

Five months later in April 2004, a third X-ray demon-
strated a 30 degree, smooth and very perfect appearing
lordotic cervical curve. Her symptoms of pain and headache
were greatly reduced.

Not only had we eliminated her complaints, but I had
made lasting changes to her spine that would have far-
reaching benefits in terms of reducing the degenerative
changes that ongoing curve reversal would have produced.

Since I had several months during treatment to educate
my patient as to the importance of spinal hygiene, I devel-
oped a patient bond that continues to bring her and her
referrals to my office for spinal care!

Curve Restorer mechanics and exercise protocol
The Curve Restorer is comfortable and easy to use. Grasp-
ing two handles, the user positions the unit’s elastic strap to
the rearward mid-neck and pulls forward to position the
rearward curves to the skull base and shoulder.

At this point, approximately 4 to 5 pounds of forward pull
and elastic band pressure is exerted on the mid-cervical spine.
When positioned in this fashion, and as the patient maintains
forward pull on the handles, a series of exercises is performed.

The first exercise is that of a slow extension, a momen-
tary pause while fully extended and then a slow return to
the starting position. I recommend the patient count 1,000,
2,000, 3,000, 4,000, hold on 5,0000, and slowly release to the
same count. Ten extensions should be performed.

Follow this with 10 retractions. The retraction exercise is
performed from the same staring position at which time the
patient slowly draws the head into the torso while continu-
ing to look forward. Care should be taken that the patient
does not raise their shoulders. (Retractions are akin to a
turtle pulling its head into its shell and an instructional
DVD comes with each unit.) Following the 10 retractions, a
second set of 10 extensions and 10 retractions is performed.

Prior to the exercises, I advise that the patient use a

small rolled-up towel placed beneath the neck while lying
supine for approximately five minutes. The diameter of the
towel should be no more than 2 to 3 inches. This pre-stretch
ensures a more compliant and flexible spine going into the
exercise routine.

Cautions and considerations
The exercises needed to restore cervical curvature are some-
what strenuous, and like any exercise routine, need to be
implemented slowly. I would suggest that acute or severe
cervical pain be treated and diminished before beginning.

Since the exercises are taxing to the muscles, muscle
injury or strain needs to resolve somewhat prior to the start
of this protocol. Advanced degenerative changes of the
cervical spine may present a contraindication for curve
restoration as excessive disc degeneration or joint arthrosis
may make changes difficult or impossible.

However, in my clinical experience working with a
number of patients, I have found the protocol successful in
most patients including many with degenerative changes.

As with any treatment, good judgment should be exer-
cised. Should symptoms flare, the regimen should be
discontinued until it can be determined that the patient has
sufficient healing or capacity for the exercises. Good doctor-
patient contact and dialog is essential.

Lastly, as the exercises are new to the patient, the doctor
should not only instruct the patient in performing the exer-
cises correctly, but should subsequently monitor the patient
in performing their exercises during the beginning days of
their routine.

Practice considerations
The unit is usually priced to the patient at $200 or more and
comes with a complete set of billing codes for the insurance
company, both for dispensation of the unit and as an in-
office rehabilitational therapy.

Treatment results are best accomplished by weekly cervi-
cal spine adjustments and comparative lateral C spine X-
rays will be needed for periodic monitoring of patient
progress. Periodic review of exercises or in-office exercise
routines can be billed under the therapeutic exercise code
provided in the included DVD.

for more research, visit www.ChiroEco.com/ccr4hilllabs.
This research was provided by Hill Laboratories Co.
877-445-5020 • www.hilllabs.com








