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INTRODUCTION

Plysically active, femzle military personnel sustain twice as many siress fractures as their male
courterparis.  ‘The purpose of this ztudy i3 10 evaluate a special form of high-load resstance
exercige a4 an intervenlion to promote long bone strichural integriry, thershy dscreasing the
incidence of these debilitating and costly bone injuries.  The effects of 3¢ wecks of condentne v
eccentnic isokineti: resisian: wanng on bone stffiess (nwechanical impedance), bone quality
{mineral density and content), and bone cedl activity (biomarkers of turnover) are being measursd
in 120 famale volonteers, 18-26 yr, categorized intg normal bone density (NBDY, n=50) and [ow
hone density (LBD, n=60) subhgroups. Each subproup hag been divided (5=30) and the hakwes
randomly assigred for concentric (=507 or eccentric (n=50} sxércise training of non-dominant
anns &nd legs, wsing e donnirant kobs of each subject as 3 sellcontrol. Resules of this study
will énbance our understanding of the effects of specialized exercise training on bone health and
may kead to prevenlive measures for reducing stress fractures in military personosl. 'The latier has
important mnplications for mprovmg combal readiness, as wel! as preventing @steoporosis in
W

BODY

£ research group was unable 10 infiate research activities on 43/0172000, as outheed in the
approved onginal Statement of Werk (Appendix A), due to post-award requirements of the
USAMEMC Human Subject Rescarch Review Foard (HSREB} 1o amplify human subjects’
pracautions in our protocol. Final approval for the protocol was received on Q47287 2000, and the
contracl awarded for an approved start date of 06012000, Therefore, our updated Statement of
Work (Appendix B) redlects acoual dares for inittaion and where applicabk, completion of work
tasks. Below are research accomplishments associaed with Statemerm of Work rasks during thiz

reporting peniod:

H

Jug J- Oof 38 Recrutt and sereen 150 female volunteers; purchasefinstall Biodex® isckinetic
resistanice training equipment, and Pentivin desktop compuler in 'War Memorial Hall training/lab
Eaciliry.

Accomplistonefis Approximately 450 volunteers responded t3 solicitalions Eor research sulyjects
(i.e., electronic mall solictabons, duwect mial zobcitahons, newspaper ads, and Ayer postings),
Subjects (n = 1E5) mesting inclusionfexcusion crileria oomplated scresning interviews: nf these,
114 agreed to participate and gave informed congant. The Bigden® izolinetic training units and
Pentium desktop compuer were purchased and installed in the Laborstory for Health and
Exercize Science et Virginia Tech.

Probloms Encourdersd The ariginal prapogal timehne called for ublizmg fhe lasd & weeks af the
2000 spring semester at Virginia Tech to recruit and conduct bealth screening for enrolment of
127 subjects. 'With (hat scenarie, when he snrolled ublects deparied campus m early bMay for
summer recess, all would have been ready for them to begin baseline testing and the exercize
training treatment pomedistely upon returm {6 campus for their start of the fall 2000 serneater in
mid-Avgusl. Unfortunately, it was noi possibde to gecure final approvals from the HSRRE and
]
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then authorization ron the budget offics until 19 weeks afier oun proposed stanl date, s, May
26, rather than March 16, 2000. The prospective subjects were gone for 1he sumumer, requining
that we solicit their paricipation wa conlact at their suinmer residences throughout the mid-
Aflantic U5, region (email Bst serves, mass manlmys. newspaper advertisements).

Jun I-Aug 15 Employ and train Graduate Fesearch Assistanls {GRA).

Accomplishments GRAs were recruited from the pool of sudent: sccepted for the Human
Wutrtion, Foods, and Exercise praduale program a1 Virginia Tech. Two PhD.-level graduate
students fanded through this project were irained to condyct isokinetic muscular strength testing,
amd mechanical response tissue analysis (MPETA) testing.  In addition, the Ph.Dr. -level GF.As were
trained to supervige isokinetic resistance frainmg sesgions. One MS-level graduate research
assistant was irained to conduct isokinetic muscular strength testing, and assist with MRETA
testing. In addition, the MS GRA was treined to supervise isokinetic muscular strengih iraming
goggions. One BES-devel GRA was feained to conduct distary analysey, distary congultations, and
assigt wilh DA scans.

Problems Encountersd HONE

Jup_f-Frelv 38 Dotument ieasurément protocols; complate final precisien studies for MRTA,
DXA and Biodex®,

Ascomplishments BMeasuremeni Frotocols were finalized for META, DXA and Biodex®r.
Problérns Excountered NONE

Jup 15 Submit quarterly fmancial report o USAMRAA

Accymglishments et completed, as final approval for the protocol was not granted until
232000,

Problems Encountered Mot applicable

Rep 18 Nor I3 Baseline testing for isokinetic power; META; biomarker assays; DA BiodexE:
genaral health and physical activiey history assessments; dietary records/msmnition snalyas,
courgeling as aceded; randortize NBD subjects 10 CON and ECC traiming groups, randomize
LED subjects to training; prescrbe indrvidual training regimens.

Accomplishments Subjects completed bassfine isokinetic museular steength testing (n = 71},
mechanical responzc tistuc anabysis (MRTAY testing [ = 87), DXA scans (p = 108), nuttiton
analysis (n = 10§), physical activity history assessmenus {n = 108}, and blood draws for the
Dioenarker assays (n = 114). There is 2 disparity in the oomber of subjects that compleied the
blsad draws compared to the remaining faseline measures because blood draws for the biomarker
assays were completed m conjuntion wahi the blood draws for the scresnmg measures (e CBC
w/differential} prior to the physical axem A number of sulyacts alsctad to withdraw from




panicipation (dropouts) during the period when they awaited completion of the physical exam.
Additionally, the muscular strength testing measures were the lasl procedures completed, before
wakinelic training vaz begun with each subject, therefore, this number (o= 713 reflects the sum of
attrition that ocourred prior 1o initiation of the high-intensily resictaces(raining program.  The
number of subjects inchcated for completion of the bascline mcasorememts includes subyouls
eptered inty the siudy in the carly fall of 2000 (o — 55), wod a smaller lale=starien @oup tha
entered the study in the late tall oF 2000 (1 = 16}, The decigicn to enroll subjects beyomd the
orginal proposed date was commumnicated 1o the IRE &t YVirgina Tech, which granted approval,
and then to the USAMBMC in early Ocrober 2006 (see Appendices C and D). Thereafier, several
cofninynications and a weleconference with staff and members of the HSRREB in lare Febroary
2001 Ied the ibvestigators o Jesign a protosol addeadum for managing these “late starfmg
subjecis.” The investigators now subwilt a protocal addendum to the HSRRE (Appendix H),
which specifies howt the lale starters will be managed henceforth zo that the scientific value of
their data, 1hair experience a2 human subjects, and imvestment of project resources are nptimized,
There are absolutely no changes in nisk of harm to thess mbjects that arises from the propased
¢hangcs m their paormapation. The pubstantive chenges proposed in the addendum »All not affcct
ihe lave starters unbl they reium for fmel lestmyg in October 2001, 50 an HSREB decision on the
sddemduin is netded by mid-Seplembes 2001 The invastigators recently réquested a ré-review of
the research protocol from the Virgick Tech [IRB, our IRE gave original approval for the
pratacol an 05/05/2000, and required the re-review be conducted o 12 monthe The reguired
materials were submitted 10 cur [BE. On 05/04/2001 1he Char, Dr. Moaors, gave approval for a
12-month continuation of the proiocol, these materials included an explanation of 1he protocsl
addendurn for managing the late slarter subjects and addendum 1o the standard mformed consent
for the protocol, which these subjects will be asked to complets bebors cotceniing to ther final
tesdting in Ociober 2001 {Appendix [1

Problemy Encoumered The HSRRE requirsyd thal we perform additionsl screening procedures
beipre the subjects could be adminied to the study The HSREE required all candidates to
complele scresmng blood chenestry tests with CBC, & wrinalysis, and 2 physidan-adminkstered
physical exam. Our origmal propogal salled for acceprable resvliz from a physical exam within the
S-year period preor 1o enrcllment. The HERRB required thal candidates have a physical exam
within the previous 12 months, or wndeigoe one before sdinission o the study. Given Lhat thoge
who responded to our Tecruiting notices are young, ssymptomatic, active, and apparemly healthy
waomen, it was umiseal for them o have record of 2 physcal exam withon 1he pasi year.
Consequently, we were restricted by the madmum rate @t which the screening procedures, and
phyzical exams could be complered. Generally, the screening process and phyzical axam raguirsd
approximately 2 wocks to complete, and in extreme macances grester than 4 wecks. Thia was due
in part, to the inability of subjects to amangs physical exam appointrents that did not contlict
with their academi: s¢hedules.

Recommendations Coordinate for physical ¢xams to be conducted on campus for all subjects
duning one or b desigmisd days,
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Sept LS Submii quarterly financial repon (0 USAMRAA
Acgomplishment: Completed by Ms. Pat Hobbs, Office of Sponsored Programs a1 Virginia Tech.

Problems Encountered NONE

Sepy 1 £ Initiats supervized {raining for CON and ECC groups; promots adberense.
Accomplishment Adherance stratepies were approved and implemented {Appendix E)
Problemiz Encounered None

Sept 18- NovId Analyze baseline data for muzoular power, physical, and bischamical vanables

Acconplishmenl Basdine isokinelic muscular power tests were analyzed and stored in the
database Physical chavacteristic duta were siored in the darabase. Sratistical analyses have been

conducted on a subsct of data from the subject pool, for prescatation at professional meetings.
Abstracis for the presentations are in Appendixc F.

Problems Epconntered NONE

Pec i3 Submit yuariedy financial repon to USAMPAA,
Accomplishments Complatsd by Tis. Fal Hobbe, Othce of Sponsored Programs ar Virginia Tech,
Prablems Encountered NONE

001

Februgry 3-14 Complete testing for mid-iraining imterval {16 weeks): same measures as baseline,
but ne DXA scans; interview mubjects to promote adherenca and subjective Tesponses to training;
wnplement strategies 10 oplimize subject adhcronce to study requirements and ratention; analyze
andd st data.

Accomplishmen(s Subjects completed mid-training a1 19 weeks for isokinetic muscnlar strength
testing {n = 507, mechanical response hasue analysis (MIRTA) testing (n = 500, and blood draws
for the biomarker assays {n = 50). The number of subjects indicated for completion of the nid-
training tesling senies reflects only those subyects that bagan the igh-intensily cesistance Wraining
it the carfy fall of 2000

Problems Encounfered Five subjecis dropped-out of the study in the tme percal belween bagedin
testing and id-trairung testing. The majority of these subjects indicated thel 1he sudy

commiiment conflicted with their academic schedule for the spnng semester.
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Apr 13-May # Conclude isokinetic training, complete testing for immediate post-training iterval
(32 weeks); same measires as baseline; begin 36 week deconditioning period, analyze test results
amd store data.

i m Isckinefic training and immediate pos-training lesting was completed for 54
subjects on all vaniables of interest at a time point averaging 30 weeks alter their baseline resling,
The number of subjects indicated includes thase that began the high-intensiy resistance aining
program in the early fall of 2000 {n = 43), and the late siarter group {n = 11).  The muscular
strength tests, and DXA $eans were analyzed and stored in the stody databage. Veneus blocd
samples were collscied and stared at -30° C, and will be analyzed Eollowing the final testing sefizs
in Janvary 2003 (no-cost extension has been requested for an additional one-year to replicare
protocel for another group of <30 subjects over the period Seplember 2001 — Jatwary 2003: (see
Appendix &). MRTA measremnets were complered, electromeally stored, and now utidergoing
analysis o exivact bone stiffncss scores for cach subjoct.

Pioblems Ercounlered Cur research growp is requesting 2 12-month to-cost extensipn.  This
roquést is now being submitted to the USAMRAA contract officer For this protacol, Ms Wendy

Cockerman, (Apperdix 3)

KEY RESEARCH ACCOMPLISHMENTS
+ Development of an electronic database i now in progress. In the fucore, this will suppon
slalistical analyses rélated Lo the primary study objectives, as well as development of
USAMRAA project reports and papers for scientific joumaly To date, progress on this
Jatabase includes storage of data for subjects who entered the protocel in fall 2001 and
are schedided 10 complete their final testing in the eady winter ol 2002

o All subject demographic and descriptive variables;

& Baceline, mid-training and post-lraining 1est resulis for muscalar sirength
measures, 55 well az training adherence mfbrmation;

o  Baseline, and postraining vest resulls for DXA measures;

o Mast baseline tasi resulis for tibial and winzr one shiffiess variables. We have yel
to complete mechanical response tissue analysis (META) of the mid- und post-
training bone stiffness scores. To speed our capacity b analyze the MRTA daia,
we now are insmalling rew saofivare and hardware that will allow batch analysis of
the individual impadance response curves. Withowt batch analysis, extracling bone
stiflivesa scorcs from the MRT A is monpower intensive, requiring computes
analysis and quality assurance evaluation of 288 separate curvesfsubject,

o Biochemical assays for biomarkers of osleoblast and ostecclast activity Sannot be
perfowmed until all blood samples are available to batch analvze wath the same
ageay kits, control sera, and cafibration standards These acsays will be complatad
and stored on the database, when the last subpects have completed ther final
evaluations, i.e. afier the post-deconditioning physical lesis;

+ Research questions, that indirectly support the main swdy objectives, were evaluated
uzing data from the baseline testing of the women subjects. The findings from rhese
gfudies are he key year onpe research accomplishmems:




o Inyoung healthy non-obese women similar in age to miilary recruits, the bending
stiffiness (mechanical strength) of 2 weight-beuring bone (tibia) is directly related to
regional muscle mass and (he bone mingral content of that bone, in 2 non-weight-
bearing bone, such as the ulna, the bone's strength is influsnced primarity by
geometry of the bore (e ulnar width),

o Simple body composition and dietary intake variables may be useful in identifiing
young-adult females with low tibial bone mineral density;

& Totabbody PMD measures may be usefisf fior sereenimg young women for low or
high fower-leg and tibial bone mineral density levels.

¢  Maximal isokinetic muscalar strength was measured in both arma and bege of 77 woneen
subjects at baseline testing, the women subjects then perticipated in cither high-load
CONCANtAG oF eccentric isolimeatic resistance training of one arm and one leg for 32 wesks,
with 43 of these completing the tramming prodecol and undergomg oudpoind amd post-
1raining testing This farm of high-foad resistancs eaerciss was complered in these young
military aged women without any observed or subject repored mjuries.

REFORTAEBLE OUTCOMES
Aritsrripls

Mone

Abstracss (See Appendin F)

Mickols-Richardson SM, Beiseigel TM, Zack MK, Wootten DF, Miller LE, Crase LH, Ramp WK,
Herbert WG. Fat-free sofl tissue mass predicis tibial bone mineral density in a group of young-
adult femnales, FASEHR Jownad. 2001;15.A078. (Abstract # 751.7)

Zack ME, Nickols-Richardson SM, Beiseigel IM, Wooelten DF, Miller LE, Cross LH, Ramp WK,
Harbert W{i. Bone mineral density (BRI of (the blower legs and tibias in young-adult females
with low and high total body PMD. FASER Jowrssal. 2001; 15-A978 (Abstract X 751.8)

Miller LE, Wootten DF, Zack MK, Beizaigel IM, Nickols-Richardson SM, Cross LH, Rainp WE,
Stecle CR, Heibert WG Modeling contributors 10 bending stiftness of human long bones /i wvo.
Differentisting Eaclors in weight beaning (tibia) vi. non-weight beanng (ylnay bones. Aroerican
Society for Bone and Mmeral Research Anmual Meeting. 2001, Accepted Eor presentation in
Phodme, AZ, October 12-16, 2001,

Mickols-Richardson SM, Beiseigel M, Zack ME, Wootten DF, Miller LE, Hecbert WG, WE
Ramp Tibial bone mineral densiry is predicted by lean body mass and encrgy needs ina group of
young-adull females. Amencan Dietatic Association Anmeal Meeting. 2001, [n review
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Mickols-Richardson Sii. The BONE Labovatory, Depantment of HNFE Advisory Board. Virginia
Tech. Blackshurg, YA, 9/25/00.

Niekolz-Richardson $3M. The BONE Laboeatory at Virgina Tech. College of Human Resources
ard Education Alumni Bregkfast. Roanoke, VA, FI250040.

Herbert WG, A current view of the effects of exercise on boos end stress fractures, Conlinuing
Medical Education Conference, sponsared by Montgomery Regional Hospital, Lewis-(5ale
Haspital, and Health Research Group, Inc. Blacksburg, ¥A. 3600

Herbert WG, The cxencise preseription B gkeletal health: The latest acience and how to help
clierns? American Collegs of Sports Medicing”s Health and Fitngsz Sununil 2001, Las Yegas, NV,
4419101

Lutents and ficepser applicd for apd'or issued

Mot

Derprecs olipimed St ure supparrtved by fhis award
Woottens DF. Dissertation: Shon Term Time-Course Skelatal Besponse (o High Imensity Physical

Exercise. 047272001 PhD. conferred m Sumemer 2001, {Dr. Waootten was supported, in part, by
DAMDI .00-1-0114 during hig fingl yegr of the docioral program at Vieginia Polytechnic
Institute and State Unjversity, )

Povelopirent of cell lines

Mane

Tistne or serarwe FEpasSH{prios
The TIBIAL. {Tral in Bone Injury Abatement for Ladies) seram repository has been

cutablished wilhin (he Departimcal of Huowan Hutiition, Foods ard Exercise at Virgiua
Polytachnic Instinte and Stare University.  This repositony conlains approximalely 224 zamples
Erom participants of project #DAMD17-00.1-0114.

Infomwutios suol

A databasge -:antmmng -'-F'T-'Sstudy Wiahles relatad to projecl panticipation (o date has bees
eslablished This database i maintained by the research coordinator (David Woollen) in 213 War
Memodial Hall, with backwps maincained in the research coordinator affice {215 War Memorial
Hall).

Funding applied for baced on work supparied by thic mvird
Herbert WG, Mickols-Richardson Sh, Crass LH, Bamp WK, Wootien DF, Sweels CR, Belso TE,

Miller LE Efficacy of bons imegnty markens for prodicting lower-ciireaply siness aciunes m
female Asmiy Tecruilts duning basic comnbat iralning Armouil réquesied 31010612, Suboitled o
the U.S. Army Medical Besearch Acquisition Activity Program.
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{Funding period: 08/15/01 - 06/30/3) Project designed to establish a batiery of predicior
variables centered primanty on appraisal of "bong structural integrity” of the ubia, to Geld 1e0 and
refine this hattery with 109 female college studenis, and to conduct a large prospective toal with
1,300 female Army recniits,

Mickolk-Richardson Sh, Herbert WG, Ramp WE, Cross LH, Woosren DF, Miller LE. Interaciive
effects of calcium intake and exercise on bone properies in young woner and men of milicary
rectuitment age. Amount requested: $781020. Submitied to the ULS. Army Medical Research
Acquisition Activity Program. (Funding period: 02001402 - 08/31/04} Project designed to
investigate the indcpendent and interactive effeces of deily distery calcium supplementation and
exercise wraining on bone properties, uppes and lower body strength, growth factors, and
biochemical markers of bone turnever in women and men of military recruitment ags.

CONCLAISIONS
The expenience gained thus far in conducting thig protocol and the early indings generated from

preliminary data analyses relating 1o ancillary istues, support the following conclusions:

Slow-vetority high-load isokinchi resistance Leaining of the arms and legs over 4 months
increases nmuscular strengeh and power of the knee extensors and elbow fexorsfextensors by
2123 percent in young apparenty healthy women of military age.

leokinetic axercize, even the eccentric-typs, may be accomplished in young apparently-bealth
voung military-aged women unaceustomed o stréngth waining, withoul adverse mosculo-
skeletal or cardiovascular consequenrces. [solinefic eccontric dxercise reportedly induces
muscle damage when very high-repetition protocols are emploved I studies aimed Af
modeling muscle damage and repair. When total repetitions are résiricied 10 fewer than 30
for each exercize, thare appear to be no significant unicward effects.

Mecharical Response Tisanz Anatysis (MRTA) is capable of providing reliable measuses of
lateral bending stiTness for @hia and ulna. Procedural standardization For these
measurements, achyeved au the cueser of this study, and ongoing data processing
eohancemants that will permut batch-analysis of MRTA data are improving the sfficiency of
this technodogy in the research satting.

Evidence from our preliminary cross-sectional soadies are leading to improved underslanding
of how bone mechanical properties are influenced by such factors as weight bearing, regional
muscular strength, régional bons mineral density, atd anthropomeirics, e.g. beight, body
mass index, limb aze.

Extellant progress hag been made in the first 12 months of this study, despite delays beyond
the control of the investigators; the pocential to succossfully aatisfy the mem sludy objectives
iz very high, particularly upon approval of the one-year no-cost exiension thai the

Investigations aré réquesting.
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Statement of Work
2000

Recruit and screen 150 female vohantesrs, purchast/install Biodex®
isokinetic training units and Pentium desktop computer for database in War
Mesmonal Hall training/lab tacility.

Employ and train Graduate Research Assistants.

Document measurement protocols, complets final precision studies for
MRTA, DXA, s Biodex®.

Submit quarterly financial report ro USAMRMC,

Basshne lesting for isckinetic power, MRTA; biomarker assays, DXA
Biodex®; general heahth and physical activity history assessments, distary
recordsinurition analysis, cowmseling as nocded, randomize NBD subjects
10 COM ad ECC training groups; randomize LBD subjects to training;
prascribe individual wsining regimens.

Enitiate supervised wraining for CON and ECC groups; promotle adherence,

Anahyze baseline dats for muscular power, physical, and biochemical
vanzbles,

Submit quarterly fmancial report to USAMRMC.

Complate testing for mid-waming interval (16 weeks), same measures as
paseling, but no DXA scans; intarvisw subjects to promote adherence and
subjective responses 10 Laining; implement strategies to optimize subject
adberence 10 study requirements and retention; analyze s siorc data.

Submil quariedy financial report to EISAMRMC.
pLUY

Submit midierm report to USAMBMC, with sommery of scientific 13sues
and accomplishments; submit quarterly financial report o USAMRMC,

Conclude isokinetic training, complete testing for immediate post-traning
interval (32 weeks), same measures as baseline, begin 36 week
deconditioning period; analyze test resuks; store dala,

Tnvestigator meetings al 4 week intervals 1o review data, write preliminary
reports, and prapare abstracts

Submit quarterdy financial report to DSAMRMC,

Submit quanerly financial report 10 USAMRMC and a0 intorim sci<ntifis
reprort on fndimgs From the training phase of the sdy.

Subrnit quanerly financial report o USAMBRME,
15
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Complele testing for post-deconditioning interval (36 weeks after cetsafion
of waining), sarme measores @5 basehne; adodrisier survey iNstnuents o
edablish subjects’ physical activity patterns over deconditioning inferval;
analyze test regqults, store data.

Invesligalors meel to review findings, including deconditicning test resulia
and complete Fnal scieniific reponts for USAMBMC.

Submit final acientific and financial reports to USAMBMC, prepare two
three mamuscripts for publication in scientific journals, 1o be submitted by

August
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Jyn 1%
-Nav

Sept K8
Sept 18-Nov 30

Sept 15
Dec I

Apr 13-May 3

LE T

Updated Statement of Work
2000

Recruit amd scoeen |50 female volunieers; purchasedinstall Biodex®
izokinetic training uniis and Pentiam desktop computer for database in War
Memorial Hall training/lab tacility.

Employ and train Graduate Research Asssiants.

Dacumant measurement peotocols; complete fine! precizion studies for
MRTA, DXA, and Biodex®,

Submit quarterly financial report to USAMBMC,

Bazcline testing for isokinetic power, MRTA, bipmarker sssays; DXA!
Riodex®; general health and physical activity history assessments, thalary
records/nutrition amlysis, counesling az meeded, randomize NBD subjects
i COM and ECC training groups, randomize LBD subjecls (o training:
prescribe individual tranmg regimens

lnitiate supervised traiming for COMN and BECC groups, promoie adherence

Anglvze baselime dala for muscufar power, physical, and biochemical
vanables,

Submit quarterly financial repart to USAMEMC
Submit quarterly financial report t& USAMBMC.

2001

Compleie testing For mid-lraining mter-al (16 weeks); zame measurss as
baseline, but ne DXA scans; interaew subpscts to promote adherence and
subjective responses to traming, impkment stratemies 10 oplimize subject
adherence to sludy requirsments and rebention, analyze and siose data.
Submal wudterm report to USAMEMC, with summary of scientific izsues
and accomplishments; suboml quartedy Bnancial report to USAMPMC.
Conclude isolnenc traming; complets teating for immeadiate post-training
interval (31 weels);, same meammes ag bagelne, begin 36 week
decondilioning period; analyze Lest results; store data.

Investigator meetings at 4 week intervals o réview dala, write preliminary
reports, and prepare absleacts.
Submil quartery financizl repont to USAMBMC.

Submit quarierly Gnancial report ¢ USAMBMUC and an nterim scientific
report on findings from the traming phase of the study,

18
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Subril quarterly financial report to USAMEMC.

2002

Cotnplere testimg for post-deconditioning interval (36 wocks after cessation
of training), same measures a¢ baseling, adminisler survey INStruments to
establish tubjects physical activity patterns over deconditioning interval;
analyze test resulis; store dala.

[nvestigators reet (o review findings, mekuding deconditioning test results
and complete final scienlific reports for USAMRMC.

Submit ol scientific and fnancial reports o USAMBMEC, prepare two
(hree manuscrpis for publication in scientific journals, to be submitted by
August
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... Bowrsh Offce for TUBLAL Triatae Virgate Tech

VIRGILA FOLYTECHNS rSTTTUTE  Tabowiony for Health & Btmise Sajsg ey

AND ETATE TMIVERSTTY 213 Whar bfexrorial Hall
Blagkehig, Vrphed 2806 1 -0351
Stidet phecmen: o] 23]-F0E A6 fux 40-29 1-B4%
E-muly wghedidho odu o docmadnLade

MEMORANDUR
TO: Mr. Dadny L. Lesps, USAMEAA Contract Mfica and
Ms. Lowiise Pascal, USAMEAL Offine S Hinan Sub; -
VLA Davi¢ M. Moora, DVM, Cheir, Virgitis Tech [RB
CC. M=, Bat Hobbs, Contracts and Grant: Admicisteator, Wirginia Tech
FROM: Willkarn 0. Herbort, Ph.D., Professor, Lab for Heatth & Exstcite Sciencs

Principal Investigator, TISAME A A Protocol DAMD ] 7.0001 01 4
DATE: 1M
SURJECT: Bequest for Approval of Modifications to Resagrch Prodoco)

Lom wrabing to request Your Support 19 implemee certain changes in car probocod, which our recearch

téant believes are necessary (o maintain the scientife miagrity of i study. The primary masos for

these changes wre swnmarized Ity Meewowandom o Mr, Laspe of Sepiemaber 11, 2000 (see

attachrwet ll.ﬂmphﬁ:adhﬂntmm]hmthubmxhwﬂmmmr.mmﬁxa,m

ol thmthlmmﬁuummingnbjwtsmm@ﬁalmm&n?ﬂ;mbm‘mn.mm,m

bave completed almest all basslie testing Fur 64 pbjuets. Oer the need 1-2 wesks, thasa individuels

will begin high-intensity exerciss traiming, Given this sitwation, DOF Culniet Concans e T

11 Achisve sufficlent sunbars of subjacts in sur protosod;

2 provide mi sdequate panied betean basoline and cur tainmg micdrnint 1egting o allow aagly
Py dogic adupiations 1o be expressed,

3) increass the numbers of potentinl tradiing sesyicas svailabls to subjecrs, degpite the woomrence of
vmivetsity Tecesses izl will ocour during the training period;

4] hmhmmwﬂmwmpmmmmmhapﬂmﬂﬂﬁrdmpm.

Tharefore, we raquast your suppert £ the Ellwing changes: :

1} Extend aubject enroliment through the end of October 2000, Thiz will wabie 1 o approach
a final baseline sample sire of 100 rubjects O proposal calfed for F20 subfects The

| CoMpenng considerations affecting fie decision are edeguacy of sample size, sefeguarding

agetnst potettied drapowd ther would cowpromtive simttsiival power, By & firthar shortering of
e overall waintng period that wosld gcomr were we o axrend enraifment bepond Octoder i)
SN

2} Delay oev mid-urainlog evalustion dates by ~10 wesky, From the period November 27-
Deceraber 6, 2000 ta February 5-14, 21, This chpe would provicle o “prye wiid-poing
evaluaion, ghien our Bew Smefie fr tretning resuliing from the deknys explained in ney
memo of Septamber 1% Now, we axpect to do more to promete optional tratniRg rexsions for
o sibfects chring Thamksgiving and the fall-spving semester recess. Thiy ey BBV Glir
goal gf acstalning the waiming simidus over the Holidays, Also, even FuBifeces wet awrtladle o
Rt ielived to train aver the Holidays tn our lab wiil have refirned o campus i Kpatary and
requmed fornal raming for or least 3 weeky before their Fedruary mid-craining evalnations
wowld b gadmasrad

A Lol v Ligtoer ity « TR o srmda I e Cmypaes
An Sual Cpporimbid Mot Lotion Il

21
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4)

Providing and Encowrsging Training Seefons, During the 200002001 Hoditay Partods. As

indicated in ftewr 2) above, we will affer opiemal formal trmsung sesstons fo subfects who wish
fo participate guring the periods that the Thiversity is fn recess, Le. Thaskaghing (November
1826, 2000) and betveen foll and spring 2000 semesters (Decentber 15, 2000 - Jarmary 14,
2008). Recilstcally, we anocipate ot we might offer  macintn of & additionol sessions fo
our subfacts divtng Whese vecerses, or a watal of SN acrass the emtire growp. e would hope
tart, o everage, e enire sample wonld elect to toke paet In half of these segstons, Thte would
resudt it s staffing 300 edditional raining sesstons. To ackameledps subjeris ' willingness to
participate, §would provide ench with an additforal stipend of BF per cova sessione Wy aldo
witf moed fo suaff these extrat sistions, for whick I propose &0 poy staff an auditional simiiar
amcit! (35 per sublect aning session), Shee we have sorted bock the rumber o subjacts o
ba enrolied (how, we are proposing 100 rather than [200, iis Wil otz 33 200 avatlabie to

cuher i expenses 1 e ourltned fierve. Thy, ar o com of 510 per added irgintng session, e

coudd offer wp b 320 adattonal sepions with these fhnds, ]
Strafegiea to Eneourape Subject Adherence and Retention, e propeeal thar accompaniss
LHES TemtoT i ontlines our strategies. We wish o aseure the IRT and the TRARRAAL Fumum
Sekreces Research Review Board that iluse procedures will be managed in o fsshion ther iz filly
respectiul of swbfects” rghts. Subjects who do not maintain Mgh attendace will be ancouraged
by semf to adiere i their anting progrom, ar preseribed By our provogol, However, ol
sulifects will be ecved quproprictely with regard vo shelr Jecinlons 1o ke part in or decling
parfieiption i ony of cur propored “adbaresce promation aothittes. Furthermore, in this
coliege puddent papulteion, T firmly belleve taar the evonowte velue of theze partionbar awards
are ot sufficient fo coures the stbijects to conitnts i te sivd), should hey with io drop o,
Al profect stgf wedowand ithe contipuing iRportamee and expectation thiaod of  study
Bariciparts are to be reared with respect s coreeri

Thaak you for the opportunity to prasan fiig roguast. I truiet that Mr. Lapza or Ms. Pascal will
share thace commmicabioar with Mz, Eliyus Ssier €301-619-7358) at an spyropriste time, ax [
wmderstad fhat she = USAMBAA fiocal offiosr who owersess our grmuk budget, 1 will be
ndertnd for your sasty mipange, a0 yoor decisions will bave 260 romedixs vFnemcs oo bow we
peeeead.

FPleaze coll ont me, if T oy ba of agsistanes.

. & Lastdhratd Ltz sty - The Coutrmrrtaieh [+ Qe Congy 2
A Egral Cponbamrid thrmethue Aoy Faelinfios
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Approval of Protocol Maodifications from Local IRB (Vieginia Tech}
Ocrober 2000

23



vﬂgln-la rIECh L Institmtonal Revisw Roprd

YVIRGI & BG1 Y TECHNIC METTTUTE D, Baupd 3 Moo
AND ETATE IR RRSITY EG Humen Sabperty) (o
Asrigant Wiee Feowet for Beseneh Complinnse
M Flnze 0 D-u-:liuu Dr. Hlacksbong. WA T406]-0443
Crflce Sl -], BA T §40rpn]. 4010
eaqudl: el $vtedy

€ October 2000
MEMORANDUL

Tk William G. Herbart
Hurnan Mutrition, Foods, atd Exersise (0430)

FROM:  David M. Mmr@

SUBJECT. MODIFICATIONS TO AM IRE EXPEDITED APPROVAL = “Effact of
Ispkinctic Srength Training and Decondiboning om Bone Stiffness, Bone
mﬂﬂg Crenzity, and Bone Turnover in Mililarly Aged Women' - IRB

1

Thiz mero is regarding e above roferenced protocol which was previougly grantsd
eapedited approval by the Vitginia Tech [RB on 5/5/00. Pursyant t0 yourr requoest of
Cretober 6, 2000, to review and approve modifications to Your approved proftosol, 1 s
Chair of the Virginia Tech Instimtional Revisw Board, have ted approval for the
rmodifications as detailed in your memocandem of 10¥SAN (o h-ir, Dﬁmn}raplljaspe- and Ms.
Louize Pasca] of USAMEA S

o Sharon Mickols-Pichardson

4 Laad-Cront L brreg ity Tiog Ciramprprrads fr i Camper
At Brmad Qomirmen g F Al Fmansr Botas Rl ..
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Appemdiz E
Approved Adherence Strateges
Octesber 2000
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Proposed Sirategies & Procedures

Ta Encourage Subject Adherence and Retention
Octobar 6, 2000
USAMEAA Prodecol DAMEIN T-00-1-01 L4:
Effacts of Isolonic Streagih Traming and Deconditioning on Bone Stiffness, Bone Mineral Density,
swd Bone Turmover in Military-sged Women

Promoting adherence of subjects in physical training research protacols is notoniousty Jifficull,
particulary in studies that involve mterventions Jasting more than a few months. Strutegies o
conssrve demands on subjects’ time nst be developed  Investigators also musk strive To assure 2
positive euperience for subjects by scheduling experimental activilies to accommodate their
schedules, provide a pleasant and convenient facility, and demdngirale genuine concem for the
quality of each subject’s participaton. Those sieps are essenlial to projest suceess and we have
developed these in ol study. Despite the beat effors, atirition rates of 30% ot more often are
found in published litsrature where physical training protocols are involved. Thus, 1 is necessary
for ut o implement special stralegies to promote sbject adherence and prevent dropout. Qur
original research proposal valled for affenng of fwo special courses on heahih issues for women,
one sach for the fall and spring semesters of the 2000-2001 scadenuc year. Prospective subjects
chowed little interest in these courses For either term, 50 offerings were cancelled. We have
docurnented that the 2-3 volunteers, who did register, were not incoovenienced by the
cancellation of the fall course. We cannot jushify offering the spning 2001 special course, ag we are
convinced hat interest will be low again and the resources origmally budgeted for this purpose,
ie § 480000 may be mach more effectively ussd to promote adherence by the methods
described in this proposal.

So, we now seek approval fiom the Virginia Tech [RB and the USAMRAA Human Subjects’
Rescarch Review Board {HSERB) to allow ug to provide our subjects with  threslevel program
of conveniences and incenlives to promate adherence. We assure the IRB and the HSRRB thar
information about these awards will not be discloscd any of the previously approved news iedia
advertisements and/or AMACURCEMENLS OF In Any Conimunicalions by project staff during screening
itterviewss,  Instead we will dischoze the information about these awards only to those that
already have been cleared medically for eniry in the srudy and are veady to begin training, The
information aboul the awards, therefore, would pol be added 1o the informed consent. Mone of
the propossd rewards has 2 particularly high financial value, but by conventional standards » few
do have “moderate” value. Thus, we suggest withholding disclogure to subjects umil they have
met all other requirements. These approach guards against both the: reality and appearance thal
the volumbeers are coerced into 3 decision 1o paticipate for rewards that are nemirivial

Level One: Comveniences Im the Training Facliy (~51,000)
We will purchase & small refrigerator {3200: ~3 fi X 25 ft X 2 &), stock it with fhait juices, and
provide healthy snacks ($750. cookies, celery, camois, etc.) which subjects may accept afier each
lraitting session. Background music will be provided in the facility durmg sxercize, with an
existing compact disk player. Some CD's will be purchased, as well as the refngerator, paper
eups, o (350,

6



Level Two: Mominal Value Incentives (~52,600)

~ We will develop a large number of soall value awards cthat subjects may win by achevmg a

targetad participation level For example, the anendance level might be set at 90% of the subjects’
available training sessions for one of three periods. Cetober 16-November 16, 2000; Janvary 13-
March 2, 2001, or March 12-April 4, 2001, Subjects would be motilied of the opporwidty at the
owszet of each period. Awards mighs inchide such mems as movie theater tickets, sports evem
tickets, performing arts thester fickets, coupons for restaurants, coupons for beauty shop servicss,
ele , hone to excesd § 10-20 in value. We would anticipate that eost subjects would qualdy for
these awards. If the IRB/HSRBRE haz no objsction, we will encourage Incal busineszes to
contribute to these awards by matching our investment (e.g. 510 cach from study funds and from
local business; not Lo include any awards thar could be spemt on alcoholic beverages). [F 5
subjects quakibied for each of Ihe three lraining intervals, the cost tor this level would be 32 .600.

Laovel Thres: Maderate YValna Adherence Awards (51,2000

For thiz level, we will devalop a fewr awards with vakaes in the range of $100 to $400. Eligibilicy
will be based upon the subjects achieving a pre-determined participation level that is maderalely
high {~&0%s}, but lower than that we will et for the level two awards. Thoss eligible will be
enlered into one or Two drawings, one beld i the Bl 2000 semester and the olher in the spring
2001 semester. The awards for this level would be awline tckets or coupons thal might be used
taward purchase of airline lickets. We enasion four of these awands at the 3100 level and 1w at
the $40¢ leval. One for each level would be given in each drawang. As wath tha vl fwo
component, we would like to increase the nember of awards by inviting local travel agencies of
the girlings 10 panicipate by imatching what we invesr through our project budget.
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Professional Meeting: Experimenital Biclogy, Apnl 204

Bowe mineral density (BMIY) of the bower legs and tibias im young-aduli females with low
and bigh total body BMD. M. W Zack® 5. M. Hickols-Richardson®, 7. M. Beiseigel', D_F.
Wootten®, L T. Mille', L. H. Croz®, W. K. Ramp”, and W. G, Herbert'. Department of Human
Mutrition, Foods and Exercise, ‘Dapmtmem of Stadstics, Yirginia Polytcchnic Instilute and Stape
University, Blacksburg, Virginia, 24061-0430, and “Health Besearch Group, Blacksburg, Virginia,
24060,

The purpsse of this sudy was to explore differences in hone mimeral density (BMD) of the left
and sight lower legs {EL} and tibias in groups of young-aduh females with low {n =20} or high (n
= 2 total body (TB) BMD (mean * SEM = | 063 £0.008 vs. 1.160 + 0.008 gfum’, respectively,
p < 00001y TB and left and right LI BMDs were measured by dual energy X-ray
aboorptiometry.  Mean datly dietary energy and calcium infakes wers estimated from four-day
distary reseeds. Group difforences inomean valuss (by (-testc) werz not found for age (204 + 03
vs. 202 £ 0.3 y), height (164.2 £ 1.4 vs 1643 £ 1.2 cm], weight (57.5 % 1.7 ve. $9.0 % 1.4 kg),
body mass index (213205 v 219 £0.5), Pt masz (165 £ 1.0 vs. 162 0.8 k), Far-free sofl
jissue mass (39,5 1.0 vs. 41 2 £ 0.9 kp), pereent body fat (2812 1.0v¢ 270210 Wo, BRArQY
(T30 = 95 vs. 1926 3 110 kealrd) or caleium intakes (741 £ 75 vs. 850+ 78 me/d) betwesn low
and high TB BMI» groups, respeclively, However, differences were measured betwesn gronps
for the mean left LL (0,578 & 0016 vs. 0,956 £ 0.017 gfam’, p < 0.01}, right LL {0-893 £ £.015
vs, 0952 + 0017 glen, p < 0,020, 1¢A tibial (0.970 £ 0,022 vs. 1.066 + 0024 glem®, p <0.01),
and right tibial (0985 £ 0021 vs. 1056 £ 4024 glem®, p < 0.03) BMDs. TB BMD measures
may be wsehul in identifing females with low or high LL and tibial BMDs. {Supported by
USAMRMC grant #DAMD1LT-00-1-0114).
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Profecssionnl Moesting: Expetimvental Biclagy, Apnl 2041

Fat-free eofl tissue mase predicts tibial hone miseral density in 2 group of yowng-adult
females. 5. M. Nickols-Richardsor”, . M. Beisgiget', M. W. Zack’, D. F. Wootten', L. E
Miller’, L. H. Cross”, W. K. Ramp’, and W. G. Herbort". ‘Departinent of Human Mutrition, Foods
and Exercise, "Department of Slatistics, Virginia Polyechnic Instinute and State Vhiivesity,
Blackshurg, Virginia, 24061-0430, and “Heshh Research Group, Blacksburg, Virginia, 24060

Tibial stress fractures are problematic for female military personnel.  The purpose of this study
was to identify variablea associated with BMD of the tibias in famales of military recnmtment age
(n = 38). BMDs of U lell and right ibias were measured by dual energy X-ray absorphomelty
{DXA). Fat (FAM) and fat-free soft tissue (FFST) masses were measured by tolal body (TE) XA
scans  Four-day dietary records were anabyrzed 10 estimate mean daily dietary energy and calcium
intakes TB BMD {z = 0.35, p < 0.001} and FFST mass {r = 0.35, p < 0.001) had positive while
snergy (r=-0230, p < 001} and calcium (r =-029, p < 0,01} inlakes had oegative associations
will the Icft tota! tbial BMD, Body weight {r = 0.35, p < 0.001), body mass index (r=027, p<
G.02), TB BMD ir = 0.44, p < 0.0001), and FFST masa {r =0.43, p < 0.0001) had positive while
energy (r=-033, p < 001} and calcium (1 = -0.33, p < 0.01) mtakes had negalive associations
with the left uhra-distal tibizl BMD. The same patterns of refationships were Found for the ngh

total and ulira-distal tibial BMDs.  Stepwise regression amalyses indicated that FEST mass and
encrey intake predicted leRt 1atal fibisl BMD (p < 0.0001, R* = 0 21), left ultra-dfiaal tibial BMD
{p < 0.0001, BF = 0,31}, and cight total tibial BMI» {p < 0.0001, R = 0.19). The right ultra-distal
tibia] BMD was predicted by FFST mass and calchum intake {p < ¢.0001, R? = 0.23). Sieple
body composidon sl distary intake varigbles may be wseful in identfying young-adul females
with Tow tibial BMDs. {(Supported by USAMBMC grant EDAMDT-00-1-0114).
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Professional Meeting: American Dietafic Assaristion, October 2000

TITLE: TIBIAL BOME MINERAL DENSITY 15 PRECICTED BY LEAN BODY
MASS AND ENERGY NEEDS IN A GROUP OF YOUNG-AD{LT FEMALES

AUTHOR(S) 3.M. Mrekols-Richardzon, PhD, BD, I.M. Beiseigel, MK, Zack, DF. Wooren,
L E. Miiler, W.G. Herbert, PRD, Depariment of Human Nutrition, Foods & Exercise, and L H.
Cross, PhD, Department of Statistics, Virginia Tech, Blacksburg, VA, W K, Eamp, Phiy, Health
Rezearch Group, Blacksburg, VA

LEARNING OUTCOME: To identify body composition and dietary factors that are associated
with and predict tibial bone mimeral density in voung-adult females.

ABSTRACT TEXT: Siress fractures of the tibia are problematic for fzmale military personnel
who engage in intense training regimens and often consume inadequate dietary intakes of macro-
and suero-nutrients.  The purpose of this study was w0 identify variables associated with bone
mineral density (BMID) of the right and lefi tibias in females of military recruitment age (o = 40;
age = 103 £ 0.2 years, heipht = |64 3 £ 0.9 cm, weight = 58 2 £ 1.1 kg, mean + SEM). Thbial
BMID» was measured by dual ensrgy X-ray sbsorptiomstry (DXA). Fat (FM) and lean body
(LEM} masses were meatured by lotal bady (TBY DXA scans. Four-day dietary records were
analyzed to estimate mean daily dietary encrgy and caleium inakes Energy needs were estimatod
from cach woman's height, weight, age, and seifireporied physical activity level. Correlational
analyycs inchcated thac the left tatal ibial BMD had positive associations with LBM (r = 0.44, p <
0.01), TB BMD} {f = (.69, p < 0.0001), energy needs (r =0.35, p < 0 05), bexdy weight {r = 0.33,
P < 0.05), and body mass index (BMT, ¢ =033, p < 005), LBM (r =042, p <0.01), TB BMD (1
= .63, p < 0.00{1), energy needs (v =0 41, p < 0 01), body waight {1 = 01,38, p < 05 and BMI
{r= 032 p < 001) had positive associations with the Jeft vltre-distal tikial BMD, A simifac
pattern of relationships was found for the right tatal and ukre-disial tbial BMDY.  Stepwise
regression analyses indicated that LBM predicied left total tibial BMD (F-value = 9,18, p < .01,
R*=10.19), leR uitra-distal cibia! BMD (F-value = 2.06, p < 0.01, B* = 0.18), and right total tibial
BMD (F-vahit = &,04, p < 005, R* = 4, Hf}. The right vltra-distal tibial BMD was predicied by
energy needs (F-valoe » 604, p < 0,05, B' = 0,15). Estimation of LBM and energy necde may
assdst dietitians in identrfying young-aduh fermales with low tibial BMD. {Funded by USAMPMC
gram #DAMD 17-00-1-0114,)

31



Profestbonal Meeting: American Seciety for Bont and Mineral Besearch, October 2001

Modeling Contributers 1o Bemding Stiffness of Human Long Bones in vivo: DAlTerentiating
Faciors in Weight Bcariug (Tibin) vs. Non-weight Bearing {Ulna) Boses L Miller,' D F,
Wyoiten,' M_K_Zid%" LM Beiseigel *' & M, Mickels Richardson,’ L H Cross*' W. K
Ragp’ C. B Siesfe ** W. G, Herbert” "Virginia Polytechnic Insiitute and State University,
Blacksbirg, VA, USA, *Health Research Group, Blacksburg, ¥A, USA, *Stanford University,
Stanford, CA, USA

Dual energy x-ray absorpiiometry (DXA) is widely used 10 evaluate bone: quality at speeitic
ayatonieal sites for research and chmica! purposss, However, bone minera! density (BMD) and
bane mineral content (BMC) have limitations for deterraining bone mechanical strength and
fraciure risk. Mechanical response tiasue analysis (MRTA) 35 2 non-invasive procedure that
assesses bone stiffness using low frequency vibrations. The meesured variable, El, which is the
product of Young's modulus of slasticity (E} and the srous-sectional moment of nertia (T}, is 4
reasure of the bending stiffness in long bones. Mechanical failure limits of monkey tibiaz have:
chown that El, in comparison Lo BMD. is a stronger predicior of maximum Sone strength
{Roberts et al, J Biomech 26. 91-0%, 1996). Although MeCabe &1 al. (1 Bone Miner Res 6 53~
591991 have quantified the relationship of E1 v BMC (r = 0.59} for the ulna in young women,
thess relationships have not beon described for the hunman tibia i vivo. Twenty-rune females
(meaneSD: 20.0£17 yr, height 1641263 cm, weight 32.747.3 kg) undervent DXA, ulnar and
tibial META, and isokinetic strength rests. Ulnar width demoastrated a positive refationship (1 =
046} with vinar sriffness. Meither BMC, EMID, nor upper amm isoKinetic strength were related to
ulnar EI. For the fibia, the sum of fat-fres lsg mass and &g BMC was positively correlated (r =
.61} with EL In addition, tibial E] was posilively comelated with tibia width, tibial BMC, total
baody BMC, and eccentric knee extension strength. However, using muliple regression, the sum
of fat-free bog mass and leg BMC was the only predictor of bial E1. Finally, bone: stiffneas values
were divided into tertiles for (he ulna and tibia, with comparisons made between high and low E]
grovps. e significant differences were noted in any varisble means betwesn uinar El groups
when comtrolling for height, weight, and body Bu percentage. However, when groups were
separated ino teniles on the basis af ubial F1 and contrelled for the same variables, sigrificamt
differences were ohserved in fat-fres leg mass (adiusted meansSE: 7302 vs. 6.540.2 kg, p<.03)
and the sutn of fat-free leg mass and Jeg BMC (7.020.2 vs. 6.820.3 kg, p=.02). These reqults
suggest that weight-bearing bones have a dependence on ragional muscle mass and BMC,
whercas norvweight-bearing bones are influenced primarily by bone width. (Supporned by
VS AMPMT grant #DAMD7-00-1-01 14}, '
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w Tech
JE e e et e et o 15T Rseorch OMcs for TABT AL Tetal ot Vingndy Tech
ULRGINLA PO TECHYIC INETITUTE Laborrtney for Tt & Enwcine Scosnce
AR TEATE HIVTRETY T3 W Wlemarrm| Hadl
Eachiurg, Yirgi 2408 147F5)
Oiice et S40CE L E20% and - 25| 46365 g S40-23 1-EAT6
Eruonts: wphitbiina oty ot Znisde
MEMORANDUNM
T Ms, Wendy Cockerman, USAMRAA Conbract Ol
O M. Lowise Paseal, USAMRMC Office for Human Subjects Board

David M Mocre, PL.D., Chair, Virgitua Tech [EB
Mg Par Hobbs, Cootracts and rants Adrunistrator, Yirginia Tech

FROM: william G. Herbert, Ph.D., Professor, Lab for Heslth & Exercisc Scimce% W
Principal Investigator, USAMRAA Protocol DAMD 1 7-00-1-0114 :

DATE. 20 June X1

SUBJECT:  Request fir One-Year No Cosr Extansion

I hereby ask your approval for one-time extension for cur above-captioned research propec,
which would result in a performance completion date 12 months later than origimally approved,
e 063072003 In accordance with The provisions of our agsistance agresment with USMRAA
for support of this preject, § am not requesting any wdditicnal funds modifications of the
approved budget. The additional time needed to complate this project will allow us 10 double the
saamvber of subjects in our study by replicating the research protoco! during the peniod 20 - 2063
We exposct 10 achiove a wtal sample size (N > 100) for purpases of data analysiz and enable cur
research group t more effectively address the mam study objectives.

Our research group was unable to initiate research activities on March 1, 2040, s oullined in the
ariginal approved Statenient of Work, due to post-award requirements of the USAMEMC
Human Subjest Research Review Brard (HERRB) to amplify bumsn subjects’ precautions. Final
appraval for the protovel was received on 04/28/2000 and the contract was approved for start
date of 06/01/2000, The pages appended 1o this Ietier show a revised Statement of Work, which
will fit the new time framv related to this requested extension.

T arn gratefisl for your congideration snd look Farward to a decision that will allow uz to extend
thiz project,
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b-Aug 15

Nav 27Dex &

Mar J0-May 3

Revised Statement of Work
m .

Recruit and sersen 150 fermale volunteers; purchasefinstall Biodex® isokinetic
training units and Pentium deskiop compuler for database in War Memorial
Hall training/Tab facility.

Erploy and train Graduate Besesarch Asaistants.

Document measurament protocols, complets final precision studies for
MRTA DXA, and Biodex®),

Submit quarterly financial report to DSAMEMUC.

Bagehme pegting for wokinetic power; MRTA, biomarker assays; DXA;
Biodex®, general health and physical activity hislory assessmenis, disary
recordsnutrition analysis, coungeling as needed, randomize MBLy subjects to
CON and ECC training groups, randomize LBD subjects o training; préscnbe
individual trainmeg regrmens.

Initiate supervised training for CON and ECC groups; promote adherence.
Analyze baseline data for mwuscular power, physical, and  bichemnical
variables.

Submit quarterly fmancial repart 16 USAMBMC,

Complete testing for mid-training imberval (L& wesks), tame measuren ag
bazeline, but no DX A scans; imterview subjects fo promote adheretce and
subjective responscs 10 traning, implement siralegies to optimize subject
adherence 1o study requirsments aml retention; analyze avd storg data.

Submit quanierly financial report to TSAMBMC

.1

Subnmit Gnancial report to USAMBMC, with summmary of scientific issues and
accomplishmenys; submil quariedy fnancial report o USAWEMUE.

Conclude isobinetic training for first geoup of subjects {n = — 50); complete
testing for immediaie posi-itainitg bilerval {32 weeks) for first group of
gubjerts (o = ~350); same measurcs a5 baseling; begin 36 weel deconditionmg
period

Recruit and screen 60-30 female voluneers o begin training in Scpr. 2000 for
geoond growg of subjects. Complete physical exames for subjects chat have not
had 2 physical within one year.
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Ang 1
Jyp 35
Ayg 30 -Septld
En!i

1-15
Sept 13
Doy 27-Des 6
Dec |5
ap 21-F

Analyze measurement variables to include META, biocheinical variables, and
mwuccular strength variables  Maintain contact with subjecis that will begin
Araining in September, via e-mail and phone

Submit quarterly financial repart to USAMRMC.

Pastline testing for isokinetic power, MRTA, biomarker assays, DXA for
second group of subjecs, Biodex®, generzl health and physical activity
history assessmanis; dietary recerdsfrmntion analysis, counseling as needed,
randonize NBD} subjects to COM and ECC traiming groups, randoimize LBD
subjects to Leaining, preseribe incfividual training ragimens.

Initiate supervised trammg for CON and ECC groups; promate adherence.
Analyze bassline data for muscular vanables.

Submit quarerly financial report 1o LSAMRMLC.

Complete tegting for mid-tranmg interval (15 wedkis), Same mMeasres as
bescline, but no DXA seans; interview suhjects o promote adherence and
subjective responses 1o training: implement strategies o optimize subject
adheresice to study requirements and retention,

Submdt quartedy financial report to USAMBMC

2002

Complete testing for post-deconditioning interval for subjects who completed
training in May 2001 (26 wecks afier cessation of training); SR MEASUTes a3
baseline; administer survey instruments to establish subjects” physical adivity
patterns over decondinoning interval, anatyze tesl resulis; store data.

Conchude isokinetic training for first group of subjects (n = - 60); complete
testing for immediate post-maining interval (32 weeks) for first growp of
subjects {n = ~6)), same measures as baseline, begim 36 week deconditioning
preriod

Anthyze data; Tnvestigator meshings at 4 week infervals to review dara

Subtril quarterly Bnancial report to Vs AMRMC.

Submit quarterly finencial report to USAMEMC and an inerim scientific
teport on findings from the training phase of the srudy.

Submin quarterly financial report to USAMRMC.

200

Complete testing for post-deconditioning interval for subjects who completed
training in May 2002 (nw= 600 {36 weeks after gassation of lraining); same
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meatures 31 baseling: administer survey nstruments 1o establish subjecls’
physical activity pattéms over decopdioning interval; analyze test resulls,
store data.

Perform batch assays for biomarkers of bone cell tomover, this will invplys
purchase of assay kils and conlrol pricedures 12 magimize quality assurance
in the analyses, Blood samples will have boen slored throughout the
expermmental paricd so that assays will be performed an all study samples at
the same Gme,

Investigators mect W review findings, meluding deconditioning tess results
and complete final scientific reports for USAMPMC.

tubmiz final scientifie and finaneial reports to USAMEMC, prepare twio-thres
manuzsripts for publication in s¢ientific joumals, 10 be submitted by August.
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Appendii H
Request for HRSSB Review and Approval of Addendum
to Protocol DAMDN 7-00-1-0114
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w e s o Psanrcy Offlen for T3 B AL Trlalad Mirgije Tech..
WRGIHIA POLYTECHHIC DS TITUTE Labomlory iy Bilh & Exeroes Simmce
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E-memty wighepti T el oa dumatlengend sia

L LE Louise M. Pascal, EM, M5 and Human Subpeces Peotection Specialist
LIS AMRMC Oilice of Fegulsiory Complianes and Quality

FROM:  WillamG. Hevbert, PhD. Professor W
Prcpal Investigator, USAMRAA Froiogel HAMDI7-00-L-01 14

CC: Mr. Danny L. Lagpe, USARRBAA Contract Qffice

Drovid M. Moore, Virginas Tech |EB Char
Assislant Vice Provast Tof Rescorch Complisces
DATE: 62172001 -

SUBJECT: Review prd Appwoval for Addendum to Bestarch Progect
USARMEAA Pratocol DAMDIT-00-1-0114

Thiz memotandur i submatled to introduce three requexts for BSERB review and approval. The first secks
vonfirmation that we may proceed with extending the: stody for purposes of replicating the protocol wath 4
second set of subjects during the pericd fall 200)-spring 2003, We will conduet the. research achvities snd
ireat the Tawnan subjects in exacdy the mommer corcanily suthonzed by HSREE. The local IRB 2l Yirginia
Teth has recentty conducted a re-review and spproved o 12-month excension by coafiaue our prbocol, baged
on o detailed peport of our first L2-month sxpenience and cplanation of the reasons or colinuing the shudy
{ste enchosurcs). Thil repont gane evidence that the sctwal risk of barm to subjecis in thiz protocol, based on
OUr EXpericnte, appears to be far less than anticipated by the sufeay precawtions cumeoily required
Nonethelass, in replicating the protocel wilh an sdditional group of ~50 zubjects, we will utilize the same
precautions and monitoring techniques as cumently applicd with the firsl cycle of sulyects,

The second mouest relates 1o & HERRE review of a protocol addendum. We sezk appreval 1o add 2 sudy
wivolving a subsct of £ 30 subjects m & prodocal with ' the oeatment duration used with sabjecls o the
standard protoood. Exaelly the same sxperimental procedures as those already approved will be wsed for
subjocts m this sddendum, sxecpt that e weining and deconditioning periods will be shortened to ~16 weeks
cach and o0 tid-training physieal festing will be performed.  The circwmstances that bed o this proprogad
addendum have besn docwnented ad preseoted lo USARERAA. A isleconforencs betvween the investigalorns
and repriseriatives of USAMRAA was held on 272601 10 discuss human subpets, gricotific, amnd fiscl
aspects of plans Lo resolvc management of a small, late stareer group of subjecis (N = 11} who had widergoic
baseline testing in at: fall 2000 and couldn’t be eatered inbe the Shudy eacly enough to complets thew full 32
weaks of exarcise training befors leaving their Univeraity reskonces For sumner 2001 rooegs,  The local
IRB, a8 part of s 12Zumonth re-revicw, was asked to review this protocal adderndus mnchading sn addebdum
to the informed consent sddencdhim that wooldd be wsed with these lade starber subjects who miered the
protocol last year and would be evpactad to reran for their post-deconditioning physical testing in Seprembey
2001 In May 2001, when thess L late-stanier subjacts rompleted their poel-iraining physical tesls, each was
given an crplanation of this minor protocol changs that might bo offored o them, 1<, rebum for their poa-
deconduioning tests i Sepleniber 2001 rather than Jmuary 2002, All indicated that thas woukd be fully
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a0k, All indicated that thie would be fully acceprable 10 them and concistent with an sxpenence as 3
participant chat ie not dilferent in sy importan way from thal offersd o someons whi completes the
standard protocsl.  Henes, should e HSRRB approve this addendum, these subjects will be contscted in
August and asked (o reowrn for Uwir final testing thiz commg Seplomber. Lo order 19 denve ncoeplable
scentific. value from ihe deta of these lac-sianiers, [ funber &k the HSERE o give approval for us W
replicate thie protocol addendum wath anotber similar-sized group of late-starter subjcots over the period Gl
F001-fall 2042, An exdroice inbervenlion of <6 weeks wis nod icluded in owr original proposal; however
our research team tow bas an unsgus opportunity b Aurther the scisntific merit of this rescarch project, The
addition of this experimental group will provide valuabke information rlated to temporal skeletal adaptations
tesulant from expasure to sokinetic mussular raming of varing dwretion, An adequate sample of subjects
will allow o research team 10 eveluale skelewal adaplations resulting from exercise intervenbion of ~32
weeks in duration compared ko chat of — 16 seetds in duration.

The turd request I subtiit 1o e HSRRE for considesation is foc approval to reducs the stipend paid to
subjects who participate in the replicaticn of the full proloced in 2001-2003 and in the peotocol addeudum i
20012002, For the drs cycle of subjecis in this siudy, e, all those whe entered i fall 2000, the wdonmed
cossenl specifies Hat subpeces ane pasd T4 each time they cotnplete & schedulked physical tesL Thiz ol o be
paid 1o those completing the standard pratoco] is F160 (bascling plus md-ranuing, posl-trawning, ad post-
deconditipning tea1a) and 3120 for these o comphets the proposed addendum prolses] (o imed-Daining test}.
On querying many of the subjects whe completed thedr besting [rst May, none indication that $40 v3. some
smaller amount would have altered their decision to- complets the sty or detracted frovm the qualicy of their
expenicnoe.  Instead, typical comments related thar honing acotss to healih-rataled nfomaation bt
thameclves (DA, sereening blood measures, ete.} wat benchicial, expaitncing research as @ subject per 1e,
establishing new social redationships with other aubjects, o having e chance o win some prizas of modest
vahet (approncd incentive program} were maore mmportant, Consequently, we are agking HSEEE to approval o
hower stipend of $25 for all subjects who enler the probocol in e nex) eyele {thoss beginning fall 2001} The
funds saved by this shipend reduction will be applied to covering costs of mpreased subject enrolimerit o Lhe
snuky.

Upon approval of Lhese Lhres requests by the HSERD, relevand changes in dales, duvation of ceahmenls
(addendurn protocel), and stipends will be made in the informed conssat forms and these changes will be
applitd to all new subjeciz who enrer the stody beginndng fall 2001, Should you wish 1o recsive copies of
these revized infortved conssite, we can forward copies for your recowds

These proposed changes bave no discernible implicatzons for risk or subjeclive affsctc on the subjects’
experiences in We protocol and will only enhancs scienbfic aspects of dic research. Therefore, | am hopeful

that dez H5ERE can give expedited approval for ibese changes in Lhe oear future. In any evenl, [ will L+
pleazad to ansoer any questions that may assizl poar review and processing ol thes reguesls.

Best wishes,
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Addendum to Protocel DAMD17-00-1-0114
Subjects Undergoing an Ahbreviated Experimental Treatment

The duration of #he trealment intervention and e durarion of the decondirioning peciod will
differ between the subjects andergoing the abbrewiated exercise mtervention and the subjects
undergoing the fll exercise intervention. Due to the dwration of the abbreviated weatment
intervention, o meaningful changes in any of the variables of interest are expected a1 the mid-
poirt of training ¢§ weeks), therefure the subjecls assigned to the abbreviattd éxercase
inrerventic will not undergo a mid-training testing sesics.  There are no atber differences in the
subjects agsigned to the abbweviated training program, and thoge assigned to the full training

program.

The following methods section was extracted from the crigmal proposal, and where appropriate,
new text inchuded to descibe chunges associated with the abbreviated training subjects.  Sub-
sections ihat do not differ between the full iraining subjects and he sbbreviaied training subjects
are indicated by *NO CHANGE FROM ORIGINAL PROPOSAL”. Only the desigm of the main
ptoject and subjects recruitrend subesections differ for the abbreviated training subjects.
Cherwige, the handfing of the abbreviated training subjectz will be identical 1o that of the Bl
traimng subjects except for the training duratian, deconditivning deration, and the climination of
o tESlng series,

Meihods
Diesigre of Main Project.

Thiz study will include 30 female voluntesrs from the Blacksburg, VA, Virginia Tech, and
surrounding communities.  bMany subjects are expected 10 be recniited from the Sophomoers and
Junior undergraduste clagse: ot Vieginia Tech, Subject recruitment, informed consent, and
collection of preliminary data on basic health and demographic variables will be completed during
the fall, 2001,  In conjunction with the rseribment plan, subjecic  satisfying  initial
inchugionienchision crilerion will be administored a health histery form, which provides
inforniadion regarding besic bealth, and demographic variables. David Wootlen will adnunister
the health history form through paper and pencil seli-repon, and intervicw.

Prospeciive subjects will undergo final scréening and review for presencefabsence of
exclugion criteria (zee Methods section - Subiects) between late summer and very sarly fall
pemecgter, 20010 All whe qualify {n = 30) will then perform baseline asgapsments for all variables
includting right and left winer and tbial siffness ([Eamanh TPXA scans, blood samples for assays of
bone cell biomarkers, and isokinetic maximal clbow and knee Dexionfextension power with all
foor limbz. Based on baseline DXA measursmants, BMWD normative data, and researcher oriteria,
subjects will be categonized into normal (NBD} and osteopenic (LBD) groops based on todal body
BMD farpetz for WED and LBD groups are n = |5 each). Subsequently, NED subjects will be
randomized to one of bwo groups for 16 wechs of izokingtic training. Both grotups will perfoim
knez and elbow flexionfexiemsion-training exercises ondy with their non-dominant limbs wsing an
angutar velocity controlled by the Biodex® at €0 degrees/sec’. Mon-dominant limbs will be
determimed by asking each subject to idenhify her wniting hand {dommnenl body mde). One
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subgronp will perfort these exercises only in the concaniric made (COM: n = 153, and the other
vl perform only in the sscentric mode {BCC: n = 15), The ather group, LED, will be similarky
randomized 1o the same training subgroups (CON and ECCY. A the end of training (1% weeks),
a1l bazsline measures will again be repesimd Following completion of raining, subjects will be
encouraged to return 10 their nortnal, Fouting lifestyles with regard (o physical activicy, but will
maintain weskly logs of physical activities over the course of the subsequent 18 weeks (detraining
period}. Investigators will provide subjects with standardized physical activity quashonmaires with
which 10 log this information. Durng this deconditioning phase, subjecls wall return
questionnaires in person or by mail at I-month intervals. Tefephone and mail follow-up will be
wsed o maintain adherence to this requirement and promote retention of subjects. At the end of
the deconditipning phass, all subjects will complete final measures (¢, the 5:ame measures as
conducted at basaline.

Swbjects (MO CHANGE FROM ORIGINAL PROPOSAL)

Subject Recruitmerd

Subjects will be vecruiled during the fall semester 2001, through the same methods outlined in 1he
original proposal. Subjects will complete baseling Lezting in the late fall, and begin the sxercize
training prowcam at the boginming of the speing semester 2002, thereby following the same training
and testing timeline ag the deven “Tate stamer” subjects from the presious year.

Iniormed Consent Admintsration (NO CHANGE FROM OFIGINAL FROPOSAL)
Retrieval of Medigal Records (NO CHAMGE FROM ORIGINAL FEOPOSAL)

Untiareral fsokinetic Resisiance Trofmimyg: (MO CHANGE FROM ORIGINAL PROPGGAL)

Monitoring for Nurrition, Mensirual Staius, and Physiced Acirvins Habtis (MO CHANGE FROM
QRIGINAL PROPOSAL)

Messurement of Dependent Vartables:

Mecrsurement of Bone Sijffness of the Tibie end Ulaa (MO CHANGE FROM ORIGINAL
PROPOSAL)
Bome Mineral Density and Comtent. (N0 CHANGE FROM ORIGINAL PROPOSAL)

Bioegrkers of Bone Tursever. (NO CHANGE FROM ORIGINAL PROPOSAL)

Tsviirreric Auscnlior Power Testing. (MO CHANGE FROM QORIGINAL PROPOSAL})
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Appendia I
Documentation of Local TRE Re-review of Frotocol,
and Authonzetions to Coantinue Standard Protosal
and Implement Protocol Addetwdum
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MEMORANDUM
TO: Dhavid M. Moore, JRE Chair
Asgistant Vies Provost for Reseanch Compliance
FEOT: Williain & Herbart, Ph.D, Professor
Lob For Heakh & Excercies Semnes

Principal Liveatigator, USAMEAA Prodocol DAMDL?-00-1-0114
Dispanimental IRB Rsviews, HNFE Deportmient

DATE: OSAA200H

SUBJECT: Fa-review ppd Approval for Continuation of Rescarch Project,
USAMEAA Pratacod DAMD TR 10114

This memorandum reguests your approval to ooend the above-captioned research project = for an
additional 12 mouths, wikil the dase of May 5, 20402 ;

i. Original signed TRB apgpwovals The Virginia Tech IRE approved this project on May 5, 2060, ax
indicated on the memorandum of approval from Mr Tom Hurd {atiached . This approval was stowrtd,
following adopeion in our protoes of several added human subject safemuards that had beso rquested
by the Surgson Genecal's Human Subject Feview Board sl Ihe offices of the USAMRMC. The
arakst i Bunded Dor the Mwo-year period, beginning June 1,2000 O Osctaber 9. 2000 a mmber of
prokocol modifiestions ware discussed with the spotsar, these dealing mainky with subject retention
stralcgros and how to bandlc scicntifically the data from a small subset of subjecls who were recmited
intg the proticol duiing fall 2000 and thes coudd oot be cntered into the study until Januany 2001
These proposed modilicalions were domumentad in By menorandun to Mr. Doy Laspe of Qctober
5, 2004 (mems awsched) and spproved by the Virginia Tech IRE Chair (sce meme aliavhed, October
10, 204N

2, Bried progress report. Subjsct recruitnicnt in the late summey and falk of 2000 yickded 114 fomale
college students, oul of 472 respondents, who were able o satisfy the selection criteria. After
mformed comsent and & physical examimabon, 77 completed a battery of basehine tects for muscular
strength, bone miveral densiry (BMD) and conten, lateral bending stiflness of the tibia aod ulna, and
bots tunaver activity.  Theae subjests were rndomized 20 oeatmenis and began oue of two
experimental exercisefiraining interventions that involved 32 weeks of thnics weekly taining of ooe
ann and one Teg, the wnirained am and leg were control Limbs. Usmg isokamelic taining, one group
sxsicized their am and Teg concenmically (museles underge shorening while contracting} and the
otber eceenirally {muselés uwidergo kengthen while contracting). Since Wraining hegan, 23 sibjects
hove dropped out ond te reasens for dizcontnving were recorded for wie in nunimizing fuhae
atrition. Thae have been po sericus adverse events. Filty-Four subjeis ave pressaily undergomp
post-trainiig tesung and, afier & subscquent A2-week prrod in which the raining hie basn
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discontinued, these subjecte will ba reaszazsad  Thue far, eesubts of this shudy have showm that libial
BMD iz posttivedy related to body compogition, calcium intake, and energy needs, and that total hody
BMD may be wschul in evalualing lowsr leg BMD.  Futhor vabidotion of Lhe lachnique for
dersrmining tibial aod ulnar latees! bending sflicss with mechaocal responss tssue anakysis
(MRTA} has demonsirated thal the smength of weight-bearing bone is depend on the sxtont of kocal
mueele mass, This finding supports the use of META for measuring bome stiengrh.

- LAY S L L B e R A 5 1 L 2R
As mdicated vunder em one of this mema, we condinued bo crall new subjects in oar study dirough
the Ise Tatl 2l in order 1o mereass nor sample sizze Therefore, ~25 subjects began fhe cxdrise
iraming in Jamoary 201 (late-ctarters), rather than Sepiember 2. The doeation of the cierise
ireatment for theoe late-alanters necessanly is bnef compared i the early starters {16 weeks rather
than 22 weeka} because they will leave the community for summer raeess when spring acadermic lemm
etuds in May 1001, Erezently, 12 of e 23 lais slariers havg remained in te study, and ore completing
ihe end-of-mainng teshing serics. Dwe 0 their abbreviaed paioing inervention, tere was oo
scientific vahe in re-measunng them at the aidposnt of their waming (2 weeks), &5 we expected 0o
meaningful changss in amy ioporiant parameters over a penod o bl Therefors, we dad ot
cottplete a mid-point testing seriec for this group, a5 i the standard peotocol for those whe are in ihe
32week trmining indervention, Addiconally, deese late sarters will have an pbbrevidied de-raining
period (16 weeks de-training) compared Lo subjects who began in the early fall (36 wezlcs de-training).
The aaly congequence of these time changes for the small late-stanier group of 13 is that the ierval
between their fimal post-training and post-deraining tests will be reduced from 28 ro 18 wocks. Ths
changs it oot associsted with any forcseeable mereass in rigk bo these subjects. We propose that the
stiached addendur be used 1o spplement the original informed conseat for the late-starler subjects,
when they report 10 our laboratory in fatl 2000 to complets deir el detraining evaluations.

propesal, seversl elshorate precamions wers included ot the request of the Surgeom General’s HSRE
b incmitar fog the signs and gymaptomes of potential mascle damiage that might arise from the moscubiy
strength and vesistanes Wraining To date, we have conducied well over 200 strength t2sis and 1000
fraining festhoms, with ny signs or symploms sugpestive al muscle damage occuming n any subject.
Thercfors, e level of risk for pnsele damage resulling frodn Lhe sirength tests, and roslahos-aning
scamoas appesrs (o be far Jower than inmally ansicipaled  Despie these findings, we will apply
cxoctly e same procedurcs and subgest saleguands, when we recrudt and complete o second |srge
group of ~B0 wowen subjects during dhe 2001-2002 acadomic yoar

. Esiimate of the tipe required for complefiow of the stpdy, I the aext 30 days, we will be
Tequesting of the USAMEAA that they approve 2 Ll-month no-cost extenzion — w0 May 31, 2003
The =etension will enabk us 1o complere 3 wial of ~120 =ubjects in the prodocol, a2 anpinalky
proposed, mtluding thess who enter in fall 2001 and not be wwady for their final deraining evaluations
until Tamuany 2003, The USAMRAS business office bas stated that they will support the request for
this extension We expacd to submit a witlen request (5 them within the nexl 30 days. A revized
statament of work dicaling Lhe 12-tmonth exiension iz attached.
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VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
ADDENDUM

Tie research coprdinatar will provide yow with e original informed consent that you read

awd signed when You agreed 1o participate in ¢his research project. Yeou are required 1o re-
read the original inforiaed comsent prior to signimg thiz addendun

Informed Conzent Far Participants of lovestigative Project

Titie of Study
Effect of Isokinetic Strength ‘I'raining and Deconditioning on Bone Stiffness, Bone Maneral
Density, and Bone Turnover in Military-aged Women.

Location of Stedy
293 War Memorial Hall, Virginia Polytechnic and State University, Blacksburg, VA&

VS gIEOrE:
william 3. Herbent, Ph.D., Sharon M Hickols-Fichardzon, Ph.D.,

David F. Wootten, Ph.D, Warren K. Ramp, Ph.I», and Lawrence H. Cross, PhD.

You undersiand that following the registance training exercise program, your de-traiming
period will b 12 weeks, and not 36 weeks as indicated in the oniginal informed consent which
you read and signed, when you agreed 10 b a participant in this research projest. You also
understand that you will only undergo three tasting sefies throughout this project. The mid-
\emining tastitg series was eliminated for you because there was very litthe possibiliy for the
investigators to detect meaningful skeledal changes over puch a beief period (8 weeks).

You have had the opportunity to ask questions,  Any questions that you have asked have
been answered to your complete sansfaction.  You hereby acknowledge the above and give your
velunizry consent for participation in this shady.

Cuestions/Respomnses
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Print Mame Signanars Date
Permnanemnt Address City  Siate Lip
Prinl Mame- Witness Signatore: Witness Date

Should you have any quastions about this research or its conduet, you will contact:

Deayid Weotten, PhDx. {540 231-8299

Research Associate, Virginia Tech

William Herbert, PhT3_ {5400 231-6565 Wargn Bamp P (704) 355-3658
Privwipal Tovestigator, Virginia Tech Biomedical Consulting and Ediing

Shiaron Nickols-Richadson PhD R D, (540 231-5104

Co-Investigator, Vieginia Tech

Lawrence Cross PhD. (540) 352-601% David Moore, Ph.D. (5403 231-454]
Ca-Investigator, Virgmia Tech Char, Umversity TRE, Virginia Tech
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[ W LENTLA

and Deconditioning

This metmo i3 egardi
expedited approval by

of (12) months, effective as of today's date.

tederal and state laws re
report to Ghe IRB any o
jlgp]imﬂnn must be subritted (30} days prior to.

reminder of thig (50} days priof to the anniversary date,

A LarsCrane Cridveratos—T e Comtimomes i
Ar Eghad Oppormuniny ; Alrovesve Ao

Approval of yﬂurlmsearch h{. the IRB provides the a

'Ié[:h Instibional Review Brapd
Eﬁﬁmﬁmm Dr. Furid M oo ol
LR ﬁﬂﬁémm i ﬁmﬂim
&mﬁm}mﬁmmﬂ:-ﬁm:i'? et
ol Tt edix
<4 May, 2001
MEMORANDUM
TO: William Herbert
HNFE 2430
CFROM:  David M. Moore cﬁ;p"
SURIECT:  IHE EXPEDITED APPROVAL “Bffect of Isokinctic Strength

of Bone Stiffiness, Bone Mincrsl Density, and Bons
Twrnover in Milttary Aged Women” — [RE #)1-256 ref O0-188 .

[he #hove refermnced protees] which was previously granted
e BB on May 5, 2000, The
expeditsd review according to the specifirations autherized by 45 CFR 46110 and 21
CFR. 56.110. Puorsuatt to your reqiest of May 3, 2001, as
. Inetitetional Review Board, T have granted approval For extension the study for 4 period’

proposed research is eliglble for

air of the Virginia Tech

Dprogriate revisw 43 required by
ng buman subject research, Bt is your responsibility to
adverse reactions thal can he atributed to this study.

To continue the project past the 12-month approval period, a GONHNIING raview

smnjvarsary of the eriginal approval

b= and af of the: project (0 date must be provided.  Owur office will send you a
£ ?o’
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