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Introduction

interventions independent of pharmaceuticals
physiotherapy) bave not seen success with bone mass loas treatment.
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function under stress. This {s what we mean by the term, FBP. Purther,
by adaptively increasing an individual's ability to absorb force/loading,
that individual can then potentially decresse their overall chances of
fracture [6].

Our sim was twofold:

+ L ‘To report baseline force/loading FBP levels, seen in the OL
therapy environment, and the rate of change in progressive
loading from baseline-post 24-week intervention.

» 2. Todetermine potential correlation between FBP adaptation snd
BMD adaptation.

Methods

Design:

We conducted a 24-week, single-center, randomized, observational
trial with an osteopenic and osteoporotic population. Those who were
osteoporotic had either not yet begun any pharmaceutical
intervention, had discontinued it at least 6 or months earlier due to
complications, or had refused it entirely. A single group of 70
postmenopaussl female subjects were seiected st random by their GP
and referred to the OL therspy study (of which, 55 completed the
study). For budgetary provision, s DXA scan subgroup was randomly
selected with 11 subjects in order to measure potential causal effects of
FBP adaptations to BMD. Subjects were to complete the once per week
therapy intervention with a minimum of 18 sessions completed ot the
conclusion of the 24 weeks without dietary or activity modification,
The Senior Medical Partner of the Stratford Village Surgery (SVS),
First 4 Health Group {part of the United Kingdom Nationsl Health
Services (NHS)), Chief SVS Clinical Director, and the independent
review board (IRB) of the First 4 Health Group approved the study.

Tt is important to highlight some of the differences between the OL
modality apd conventional resistance exercise protocols. The high-
levels of forcefloading used with this modality would be unachievable
with conventional means {7}, The therapy protocol with this apparatus
is more infrequent and shorter in duration per session than any
exercise recommendation the I0F is curently making for
conventional resistance exercise. Receatly, OL use with osteoporosls
patients has shown greater compliance than with most physical
medicine or exercise recommendations [8,9].

Setting:

The Ol therapy intervention tock plece at & single NHS facility,
VS, located in the London Borough of Newham, England. Registered
Health Paychologist at the SVS supervised the intervention. The NHS
technical staff at SVS aided in the clerical aspects of the intervention.

Participants:

Subjects between the ages of 55 and 87 (with one 48 year cld fernale
who hsd been referred because of low BMD and early onset
menopause), were referred at random to participate in this study by
their GP. Primary identification of potential subjects consisted of a T-
score -1.0 or lower. One out of every 3 patients who met the inclusion
criteria was asked if they wanted to participate in this study during
their regular GP dinic appointments. Pstient invitations were
continnally given until the study populstion was full (70 invited), and
patients were seen in no particular order, therefore subject selection
was randoms. Patients were brought to an initial orientation lecture
where they were given IRB consent forms, modality consent forms,
NHS exercise referral screening forms, and educated on the OL

modality. The modality consent had subjects to agree to the following
statement; “[ give my permission to sllow my de-identified data for
product improvement, quality-control, and resesrch purposes.” This
language is consistent with Stanford University's IRB de-identified
data use permissions [10}. Study completion sample developed as
follows:
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Pigure 1: Stady completion sample
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The mean age of participants who completed the study (N=55) was
68.9 {+/-8.4 SD). Randomized subgroup (N=9) aged 63.9 (+/-11.3 5D),
had baseline-T-scores in the hip of -1.23 {+/-1.54 SD} and spine of
-217 {+/-1.55 SD). Subjects who were disgnosed with ostecporosis
were 28 of the total 55, the rest being osteopenic, and this included 6 of
the 9 subgroup subjects.

Patients who met the study design were excluded if: 1) limitations
or contraindications to ambulstory and/or resistance training exercise
are present (assessed via the required NHS exercise referral screening
form); 2) acute illness or injury is present; 3) exercise or physical
activity restrictions have been imposed by their health care provider;
4) there is a history of or current problems with syncope (loss of
conscionsness or fuinting); 5) elevated blood pressure is present (2140
mmHg systolic or 2 90 mmHg disstolic) when measured at their
baseline testing session and is not actively being controlied by
medication while under the supervision of a licensed hewith care
provider; 6) the participant has experienced s stroke (hemorrhagic or
thrombotic) within the past 12-months; 7} the participant has been
treated for or has a history of an aneurysm {ballooning of a blood
vessel); 8) the participunt is engaging in exercise or exerclse type
activity 2 or more times weekdy for 20 minutes or longer per session or
in any resistance training during the previcus 6 months, Subjects
would also be excluded from the final analysis if they attended less
than the required 15 of the 24 weekly sessions.

Rendomization and Blinding:

After patients were referred at random by their GP, they attended
the orientation session lecture given by the principal investigstor and
were {nformed further about the study. They were then screened for
the sforementioned exclusion criteria to become a subject. As there
was no control group and this was an observational study, the subjects
could not be blinded. However, the DXA scans were conducted by
NHS laboratory staff unaffilisted with the study, none of whom knew
which of the patients in the clinic were subjects in the study
Therefors, the DXA analysis portion was blinded. The DXA analysis
was performed by SVS DXA radiology technicians. ‘

Intervention:
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The subjects were asked to return to the SVS one time per week at 2
regularly scheduled interval to complete one OL session. There was no
varlation in duration or intensity of the OL pratocol from the baseline
session to subsequent sessions. Subjects were told to engage to their
perceived maximum force/loading level while not reaching a point of
discomfort. The protocol included: one compressive movement with
upper extremmities; ons movement with lower extremities; one
movement with core activation; and one movement with spinal
comprestive forces recruited, for & total of 4 movements with » total
exercise time of 15 minutes. Though the 4 movements each last only 5
seconds in durstion, the device adjustments are specific (to the mm),
and take the full 15 minutes to identify the correct optimal axial-
compressive positions. The protecol was designed with emphasis
being pisced on maximum muscular recruitment in positions of
optimal leversge and biomechanics, resulting in the greatest self-
controlled axial loading of beme [7-8,11,12 |. In the movements,
compression of the entire kinetic chain is measured at
Sem of compression between axial bone compression as well as joint
capsule compression [7]. The OL modality is unique to the force/
loading of individuals in the same way tmpact would be absorbed in «
fall; an individual would have the time to reflexively react and absorb
iropact. The force/loading, FBP levels were tracked in each movement
and for each sesslon via Internet server tracking software to ensure no
loss of data. Subjects were instructed not to change their esting habits
during the intervention.

Outcomes sud Mossureroents:

The primary outcome messures were FEP (from baseline to post),
s collected from the OL device based on loading in the respective
movement compared with Ontly 2 of the 4 OL movenients
were analyzed in the FBP data, the hip loading and spine loading

events, which correspond to the hip and spine sreas thet are scanned
in DXA analysis and are the basis for diagnosis of low BMD or
osteoporoeis. Secondary outcomes reportad were changes or lack of
changes in the subgroup BMD levels.

NHS Jab technicians recorded both beseline and post-DXA scans of
all subfects who were blended Into their regular patient load, thereby
blinding techpicians to which indtviduals were subjects in this study.
Baseline DXA scans were performed no more than 7 days before the
initial baseline OL semsion. Post DXA scans were performed 60 days
after the protocol completion due to the aveilability of the DXA tsble
that was ueed for the baseline scans. Programme supervisor
technicians twice mesmred Bret at the baseline OL
sppointment aud sgain at the conclusion of the 24 weeks. DXA scans
were done with the Discovery”, manufactured by Hologic
Inc., 35 Crosby Drive, Bedford, MA. United States. All subjects had
baseline-post DXA measures performed on the same DXA table with
the exception of subject 5, who had the baseline-DXA performed at
another location. OL therspy was performed with bloDensity™,
manufuctored by Perfonuance Health Systems L1C., 401 Huchi Road,
Suite 24, Northbrook, IL. United States.

Each time a subject anived for their OL session, standard procedure
was to inquire if subjects have bad any physical problems, issues, pain,
discomfort, or other igsues since their last QL session. Typically,
subjects would call, e-mail, or volunteer this information before their
next session without being prompted However, we include this
procedure to belp maximize safety for participants by screening for
complications, contraindications, or adverse events related or not to
their previous OL sessions.

Adverse Events and Compliance:

There were no adverse svents during the 24-week intervention
However, 11 of the subjects were not able to adhere to the minimum
18 OL sessions and 2 subjects were not shle to retarn for their post-
DXA scan. Six of the 11 subjects who did not meet the minimum
nuaber of completed seasions, did so s a result of family travel. Five
subjects dropped cut of the study without giving reason. All subjects
complied with each OL session and achieved momentary fatigue in
each of the 4 movements with esch session.

Statistical Analysis

First author collect ali data, and tested for delta between baseline-
post MOB levels for FBP in both hip and spine force/loading
respectively. Corresponding subgroup DXA measures were wntlyzed
baseline-post. Baseline-post measures were analyzed zs a T-test of
dependent variables. The hypothesis was that there would be a
difference between the pre-post messures of dependent varisbles. A
Spearman’s Rho correlation coefficient test (R} was used to determine
congruency between the FBP deita in the hip and FBP delta of the
spine comparing subset to test group. analyses were performed wsing
SPSS™ version 21 {SPSS Inc., Chicago, IL).

Results

The baseline-post measures showed significantly incressed mean
MOB losding sbility for the total (N=55} and subgroup (N=9) as well
u significantly increased BMD with the subgroup in beth the hip sod
spine (p 5 0.01). All subjects gained BMD in either the hip, spine or
both and no BMD walues declined from baseline. Statistically
significant congruency wis seen in adaptations of FBP between total
and subgroup baseline-past (p < 0.05 for the hip and p $ 0.05 in the
spine}. Bodyweight did not significantly change in this intervention.
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Chart 1: BASELINE-POST FBP MEASURES. Subjects (N=55)
Subgroup (N=9)
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events of the lower extremities (LE) of 3.24 {+/-1.02 SD) MOBtoa
post intervention meant of 732 (+/-2.09 SD) MOB. This is & 132%
(+/-61.9% SD) incresse in FBP of the hip/LE musculoskeletal kinetic
chain.

HlpFBPmuln(mhgwp): Suhjecuhadnobodywd@tchmge
from pre-post OL therapy intervention, therefore MOB calculations
werecomntmnmdmgbodywdslﬂ-Snbiemhadmanhuﬁne
FRP forcefloading events of the iower extremities (LE) of 3.36 (+/-2.09
SD) MOB to a post intervention mean of 7.0 (+/-2.29 §D) MOB. This
s a 176% (+/-88.4% SD) incresse in FBP of the hip/LE
kinetic chain.

Hip DXA results: (total hip analysis) Mean T-Score went from -1.23
(+/-1.54 5D) 10 -0.46 (+/-0.94 D). BMD (g/cm2) went from s mean of
0.821 (+/-0.132 8D) to 0.933 (+/-0.108 SD). Subjects realized 2

t incresse (p s 0.01) of 14.89%{+/-11.55% SD} in BMD of the
hip during the 24-week OL intervention.

Sphsmnldeubjmhadnobodywdshtchmge&ompre-
post OL therspy intervention, therefore MOB calculations were
constant to @ standing bodyweight. Subjects
foreefloading events of the tpine of 0.98 (+/-0.32 5D) MOB to & post
{ntervention wmean of 2.18 (+/-0.65 SD) MOB. This 1 2 127%

(+/49.7% SD) incresse in FBP of the spine and spinal erector
musculoskeletal kinetic chain.

Spine FBP resalts {subgroup): Subjecuhsdnobodywﬁ@tmnge
from pre-post OL therapy intervention, therefore MOB calculstions
wmcommttoxmnﬂingbodywdsht. Subjects had mean baseline
¥BP force/loading events of the spine of 0.96 {+/40.35 SD) MOB to 2
intervention mesn of 197 {+/-0.57 8D) MOB. This is a 122%
{+/-71.5% SD) incresse in FBP of the spine and spinal erector
musculoskeletal kinetic chain.

Spine DXA results: (total SPinemnlyd:)ManT-Scotemtﬁom
2,17 (+-1.55 SD) to -1.32 (+/-1.17 SD). BMD (g/cm2) went from &
mean of 0.769 (+/-0.131 §D) to 0.887 (+/-0.300 SD). Subjects realtzed &
increase (p S 0.01) of 16.64% (+/-12.19% SD) in BMD of
the total spine during the 24-week OL intervention.
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