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Tractor hand clutches and positive attitude keep Indiana farmer going

It'snot often when someone can recall the exact moment when his/her life changes
forever, but John Baird of Rockville, Ind. cantell you hisexact moment wasat 5:32
p.m.onJuneb5, 1977. The 24 year old farmer wasriding hismotorcycle homefrom
thefieldsduring asevere summer storm, when suddenly atreewasblown over onto his
motorcycle. Theimpact knocked him unconsciousand ignited themotorcycle sgas
tank.

“When | cameto, everythingwasonfire,” remembersJohn. Hisleft foot wastangledin
thewreckage and he could not freehimself. “I burned my hand tryingtofreemy leg
and that’swhen my watch stopped—5:32 p.m. Luckily, my brother who wasfollowing
onadifferent bikefound me.”

John sustained burnsover 60 percent of hisbody, which required extensive skin grafts,
and hisleft legwasamputated 5inchesbelow theleft knee. Initialy, doctorsdid not
expect himto survivetheaccident, muchlessresumefarming, but Johnwasn't willing to
stop working on hisfamily’sfarm.

“When | wasintheburnunitand
recovering, | just kept repeating what my
mother dwayssaid—* Everything will
work out.” | know it soundssilly, but if
you' rebitter, nothing isgoing to work.
Thebest thing isto keep your sense of
humor.”

John’spostiveattitude and determination
to get back to farming hel ped him through
thelong recovery. “It wasayear beforel
couldwork,” recallsJohn. “1 went to
work for Moorman Manufacturing Co., a
livestock feed and equipment company, as
asa esman but kept farming part-time
too.” For the next 14 years, John worked both on and off thefarm. In 1998, he
decided to return to farming full-time and quickly settled back into running the 70-head

John Baird on his ATV overseeing his farm
operation

Continued on pageg
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brood cow and 450-acre row crop and hay operation
that hasbeen in hisfamily for morethan 60 years.

Dealingwith an old problem

While John enjoyed farming full-timeagain, apersstent
problem with histhigh-corset prosthetic wasbecoming
morethan anannoyance. It wasaffecting hisability to
walk around thefarm. Thegrafted skinon John’s
amputated leg isextremely sensitiveand morefragile
than normal skin. Thismakesusing prostheticsquite
difficult and painful. Johnexplains,“1 only have so many
stepsin mebeforemy leg hurts, so | need to save steps
whenever | can.”

Oneway John saves
stepsisthrough the use of
anATV toasssthimin
performing everyday
choresaround thefarm.
Unfortunately, thiswas
not enough as Johnwas
having difficulty operating
thefoot pedasinhis
tractors. Thepressure
appliedtothe prosthetic
whilepushingthetractor’s
foot clutch aggravated his
sengtivestump and |l eft
Johninagonizingpainat
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John Baird

from BNG, Johnworked withalocal welder toputin
new hand clutcheson al of histractors. They have been
ahuge successand greatly reducethe stressapplied to
hislegeachday. “I canrunthat stuff al day without pain
now,” saysJohn.

Asfor BNG'sother recommendations, John hasn't ruled
out ingtalling cattle guardsor ATV rampsto hisgatesand
fencing. Thosemodificationswould reduce John’sneeds
to dismount hisvehiclesto operatethe gates, whichin
turn would further decreasethe stressapplied to hisleg.
“If I washaving problemsright now, I’ddoit,” explains
John. “It'spossiblel’ |l putin additiona modificationsin
thefuture. But they [BNG] helped mewith my major
problem. Plus, thisway
| get someexercise.” If
Johneventudly findsa
need to conserveafew
more stepsthroughout
hisday, he'slooking
forward toworking with
BNGaganand
anticipatesenligtingthe
helpof Indiana's
vocationd rehabilitation
systemto assist withthe
modificationstothe
fencesand gates.

theend of theday. Today, Johniscontent
with hishand clutches
In 1999, afriend told andATV. He'saso
John about Purdue havingfundiversfying
Univerdty’sBresking hisfarm operation. For
New Ground (BNG) thepast fiveyears, John
program, Indiana’s andtwofriendshave
AgrAbility project. John operated amaple syrup
contacted BNG and _ o , camp that produces
arranged an on-sitework John Baird demonstrating his tractor’s hand controls about 40 gallons of
assessment of hisfarm maplesyrup. Last year,

operation. BNG identified twoinitial methods of
reducing stressto hisleg; ingtaling hand-clutchesin his
tractorsand modifying thefarm’sfencesand gates.

After much consideration, John decided toinstall the

hand clutchesfirst. Usingtheinformationand literature
2

inaddition to hisregular crops (soybean, corn, wheat
and hay), John planted an acre of pumpkinsthat hesold
through alocal auction house and an acre of sorghum
that yielded amost 55 gallonsof molasses. “I’'mjust
trying to get peopletogether and keep alittle bit of the

old stuff dive,” notesJohn.
Soring 2005
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Lower Extremity Amputations

Each year, morethan 150,000 peoplejoin the ranks of
over 4 million existingamputeesintheU.S.* Currently
thereare over 380,000 individualsintheU.S. who have
had alower limb amputation.? Thetypesof lower
extremity amputationsinclude: foot amputations, ankle
amputations, bel ow-knee amputations, above knee
amputations, and hip disarticulation (meaning theentireleg
bone has been amputated).

Amputationsare primarily caused by injuries, cance,
diabetes, and other diseases. Peripheral vascular disease,
resulting in poor blood circulation, account for 74 percent
of dl amputations. While John Baird experienced hisleg
amputation asaresult of amotorcycleinjury, traffic,
industria, and farm-related injuries account for
approximately 23 percent of leg amputations. The
remaining 3 percent of leg amputationsarearesult of birth
defects. 2

Each year theNational AgrAbility Project receives
demographicinformation on clientsworking with the state
AgrAbility projects. Resultsfrom 2001-2004 data show
that 120 AgrAbility clientsreported alower limb
amputation astheir primary disability and 26 clients
reported lower limb amputationsasan additiona disability.
Of the 146 clientsreporting lower limb amputations, 55
percent were amputations bel ow the knee, 35 percent
wereleg amputations abovethe knee, 7 percent werefoot
amputationsand 3 percent weretoe amputations.®

Over onethird of AgrAbility clientsreporting lower
extremity amputationsasaprimary disability report a
tractor or farm machinery incident asthe cause of their
amputation.

Thefour mgjor typesof agricultura operationsthat
AgrAbility clientswithleg amputationswereinvolvedin
were: livestock (37 percent), field grain crops (37
percent), dairy (15 percent), and hay (16 percent). This
breakdown issimilar to reported farming operations
among all AgrAbility clients, suggesting that thereisno
associ ation between type of farming and number of
amputations (see Chart 1).

3

Rehabilitation

Following anamputation, theindividua usudly waitssix to
eight weeksbefore being fitted with aprosthetic device. 4
The selection of the most appropriate device dependson
severa factorsincluding thelevel and severity of the
amputation andthelevel andtypeof activities. Individuas
who arelessactiveand liveamore sedentary lifestyle may
choose abasic prosthetic system. Conversaly, athletes
and activefarmersfrequently requireamorerobust system
to accommodatethevariety of strenuousactivities.

Therehabilitation processinvolves: skin caretraining and
exercisesto maintainfull mobility of theresidud limb;
residua limb shrinkageto ensurethat thelimbisproperly
shaped; and thefitting process. Rehabilitation goasare
established during this processto achieve maximum
independenceandfunctioninadl lifeactivities. Thisentire
rehabilitation processcan takeup to six months.® Delays
inwound healing, phantom pain, residua limb pain, and
infectionscan al haveanimpact onthefitting process. ®

Farmerswho have had aleg amputation areat risk of
acquiring secondary injuriesduetoadip, fal or aninjury
totheresidua limb (thestump). Exploring preventative
measureswith aphysician, prosthetist, or anAgrAbility
staff person can be helpful in devel oping aplanto reduce
theserisks. %

55%
Below Knee

35%
AboveKnee

Chart 1: 2001-2004 NAP Demographic Data
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Continuing to Farm with Lower Extremity Amputations

Technol ogical advancesinthe devel opment of new
prosthetic deviceshave produced devicesthat are more
comfortableand stable, provideamore natural gate, save
energy, reducefatigue, increasefunction, and withstand the
forcesthat farmersexperiencewhen performing day-to-
day farmtasks.

Therearethree categoriesfor lower limb prosthetics:
above knee, below knee, and partial foot. Thebasic
componentsof alower extremity prosthesisinclude: the
socket, asock or gel liner, asuspension system, aknee
joint (articulating joint), the shank (apylon), and afoot
(terminal device)’(Fig. 1).

The socket enablesthe prosthesisto connect and fit to the
stump (residua limb). Thisisthe mostimportant
prosthetic component. A goodfitiscritical. A socket that
isuncomfortableisacommon reason why aprosthesisis
rejected. Contoured socketsfit closer to theremaining
bones, muscles, and soft tissues providing better support,
and providerelief whereit'sneeded for comfort. 8

Examplesof contoured socketsincludethe Hanger
ComfortFlex™ Socket System, Quadrilateral Socket,
CAT/CAM Socket, ML socket, Acrylic socket, Total
Contact Socket, Pump It Up system, the Otto Bock Air
Cushion Socket system and more. Linersare sometimes
used insidethe socket to obtain abetter fit and for
comfort. A gél liner helpsin pressuredistribution, comfort,
and skin smoothing.

The suspension systemkeepsthe prosthesisfrom diding
off theresidua limb. A suspension systemmay consist of
avariety of belts, wedges, straps, suction, or any
combination of these.

I ndividua swho have an above-the-knee amputation often
use aprosthetic kneejoint, amechanical joint that
replacesthe kneejoint and provides support and control
whenwalking. Advancesin prosthetic kneesincludea
hydraulic, pneumatic, asingleaxisconstant friction knee,
or an electronic knee. The el ectronic microprocessor
controlled knees, such asthe Ottobock C-Leg System
(Fig. 2, seepageb) or the Endolite

Adaptive Prosthesis, eectronically
g:&gﬁE el 2, sampletheway apersonwalksand
.;-:'f makeimmediate adjustmentsto

T_‘ i |I FELVIC BELT pneumatic and hydraulic mechanismsin

éf By PR thekneejoint. Theelectronic knee

¢ COMSTANT i ili
A o e oy it dubleravery o ek
T faflxnee U2 HyoRAULIC &y
= f L L TR\ WNEE fallsand prevent thekneefrom
KNEE U — = \U ! buckling.® Thisisparticularly
m’i ' important when farmersarewalking up
.-fi || or down hilly surfacesor infieldswith
weeds, plants, or corn stalksthat can
AR "'.I | EE;.[}:JHL?E\;LGN, AN increase potential stumbles.
| | ci% ENDOSKELETAL)
= The shank, also called apylon, can be
i - ’Fﬁ ShERFooT ) ahard shell, atube, or even something
FOOT-ANKLE '“-a._h__ = that lookslikea“leaf spring” and
. ‘i@ SINGLE-AXIS FOOT attachesthe socket to thefoot.
MULTELAGS EDOT Advancesinthedesign of pylons
includetheability toalow for axia
Figure 1. Lower extremity prosthesis components Continued on page 5
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rotation, shock absorption, and energy storage and release. For afarmer, thesefeaturesmay
be particularly useful when getting on and off thetractor and walking around roughterrain. The
pylon can be covered with asoft or hard covering for cosmetic purposes.

Thefoot, also called theterminal deviceisthe part of the prosthesisthat comesin contact
with theground, providesmovement and a stable wei ght-bearing surface, and absorbs shock
whilewalking. It may alow movement at theankleor thefoot itself may beflexibleto allow
movement. Figure 3 showsawidevariety of terminal devicesthat areavailable.

Activefarmersmay find the energy-storing multi-axisfoot well suited to their work needs. This
type of foot not only helpsto absorb shock and save energy, it can also accommodate walking

on uneven surfaces or dismounting atractor. Thisfoot “givesalittle’ insideto sidemotion and [T
also adjuststorotational forcesthat can occur whenwalking onroughterrain. Energy-storing =]
feet can a so becalled aflex foot system, an energy storing foot, multi-axial ankle/foot, _J

dynamic responsefoot, or flex-walk system.

Fig 2: Ottobock C-
Farmerswho use prosthetic devicesmay a so benefit from accommodationsto their worksite Leg System
and equipment. Adaptations or changes may reducefatigue and stressto the prosthetic device
and other partsof the body. Depending onthe
farmer’sneedsand situation, modificationscould
be made to equipment or to how thework is
performed; such as, additiona stepsand hand
controlsintractors, automeatic hitching systems,
back saving solutions, outdoor mobility aids, and
modificationsto buildings, gates, and livestock
handling facilities. Tolearn more about these
worksitemodificationsand assistivetechnol ogy
solutions, go to http://www.agrabilityproject.org/
assdivetech. <%

/ Resour ces \
1

2

3

4

5

3 #

Figure 3: Various Foot and Terminal Devices

TheGloba Resourcefor Orthoticsand Prosthetics | nformation http://www.oandp.com

. Northwestern University: http://www.repoc.nwu.edu

. Health Cyclopedia: http:/Avww.heal thcycl opedia.com/muscul oskel etal -disorders/amputee.html

. Amputee Treatment Center: http://www.amputee-center.com/pump.htm

. Information about fence and gate modificationsisavail ablein the Focus/Assistive Technol ogy section of
AgrAbility Quarterly’sLivestock Management issue (Vol. 3, No. 2) http://www.agrabilityproject.org/newsl etter/
index.cfm.

FigureCredits
1. TheGloba Resourcefor Orthoticsand Prosthetics | nformation: http://www.oandp.com/resources/patientinfo/
manua gak6.htm
2. Otto Bock HedthCare: http://www.ottobockus.com/products/lower limb_prosthetics/c-legproduct.asp
3. Fremantle Orthotic Services(FOSPty Ltd.): http://www.fos.com.au/prosthetics/flexfoot.htm

)
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Breaking New Ground (Indiana)

Breaking New Ground (BNG) beganin 1979 whena
farmer with paraplegiacalled Purdue University looking
for assistancein getting back onto histractor. Thecall
wasrouted to Bill Field, the Extension safety speciaist,
who took ateam of student engineersto visit thefarmer
and eventually developed atractor lift, which enabled him
to mount thetractor and return to hislivelihood.

Atthetimeof BNG'sinception, few other programs had
attempted to addressthe chalengesof farmingwitha
disability. Therewasnot afederal funding structurefor
such projects, so during the 1980s BN G operated through
avariety of grantsand donations, including start-up
funding from Deere & Company and continued for several
yearsthrough funding from the U.S. Department of
Education’sNIDRR program.

The BNG Outreach Program, which providestechnical
assistanceto Indianafarmers, served asaprimemodel for
theAgrAbility Program and becameoneof theinitia state
projectsfundedin 1991. Inadditiontotechnical
assstancetoindividuals, program staff membershave also
provided direct servicesto hundreds of rural businesses,
churches, county fairgrounds, and Extension offices. The
BNG Resource Center was established to develop
technical resources, conduct research onrural disability
issues, and respond to informational needsoutside
Indiana. The BNG Resource Center, partnered with
National Easter Sedls, functioned asthe National
AgrAbility Project lead from 1991-2000.

In 1996, the BNG Resource Center established a
nationwide, toll-freehelpline; thereby providing another
valuable serviceresourceto consumersand professionals.
Morethan 16,000 callshave been received on the helpline
from nearly every stateinthe U.S. and evenfrom several
foreign countries.

The BNG Resource Center has produced more than 50
print, audiovisual, and el ectronic resourcescovering a
widerange of topicsrelated to disability in agricultureand

rural life. TheBNG newd etter, published between 1982
and 2000, included 28 technical reportsthat targeted
specific disability-related issues. Agricultural Tools,
Equipment, Machinery, and Buildings for Farmersand
Rancherswith Disabilities (The Toolbox), 4™ edition,
have been some of the program’smost highly acclaimed
resources. Theaward-winning To Everything Thereisa
Season kit for rural caregivershas spawned numerous
caregivingworkshopsin severa states. The Perfect Fit
and Bridging Horizons educational resourceswere
designed and introduced to encouragefull inclusion of rural
youthwith disabilitiesintraditiona 4-H and FFA
programs. Themost recent publicationfromBNGis
Arthritisand Agriculture rel eased in 2004 with more
than 6500 copiesdistributed to date.

Sincetheearly 1980's, BNG hasa so invested significant
timeand energy in conducting conferences and workshops
related to disability inagriculture, including 10 National
AgrAbility Training Workshops, 2 national assigtive
technology conferences, 14 CaregivingintheHeartland
workshops, and over 30 consumer workshopsin more
than 20 states and 4 Canadian provinces.

Thequality of BNG'sserviceshasbeen validated by
national awardsfromavariety of organizations, including
theNational Safety Council’s2001 First Place Award for
thelmprovement inthe Quality of Lifefor Peoplewith
Disabilitiesand the 2002 RESNA L eadership Award.
BNG hasalso received morethan 10 Blue Ribbon
AwardsfromtheAmerican Society of Agricultura
Engineersfor papers, Extension methods, and Extension
publications.

Someof the projectsmost recently initiated by BNG
includethe Bridging Horizons FFA Contest and self-
employment workshops/counseling for peoplewith
disahilities. TheBridgingHorizonsContest chalenges
Indiana FFA chaptersto complete service projectsrel ated
to accommodating disability withintheir communities. The
sdlf-employment initiative, begunasapilot project through

Continued on page 7
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theNational AgrAbility Project, hasaready asssted
approximately 10 consumersin devel oping businessplans
and severa have been approved by Vocational
Rehabilitation.

Throughtheyears, BNG programshave provided no-
cost, on-Site assessmentsto thousands of farmersand
ranchersin Indianaand other states. In many cases, these
vistshave been pivota inthefutureof theparticular farm
andfarmfamily. Astheneedsof rura andfarmfamilies
impacted by disability have changed, BNG hasresponded
by adapting someof itsservices. What has not changed,
however, isthemission of the program to cultivate greater
independencefor al peoplewith disabilities, especidly
thoseinvolvedinthe production of our food and fiber. <

-

"l

Breaking New Ground

West Lafayette, IN 47907-2093

E-Mail: bng@ecn.purdue.edu
Web: http://mwww.breakingnewaground.info/

~

ABE Bldg.
225 S. University St.

Phone: 800-825-4264
Fax: 765-497-3671

)

Breaking New Ground Project Staff

William Field, Ed. D. serves as Professor
and Extension Safety Specialist at
Purdue University. Bill initiated the
Breaking New Ground project over 25
years ago and isthe project’s Principle
Investigator. He has 27 years at Purdue.

Paul Jones is the Manager of the BNG
Resource Center. His dutiesinclude
overseeing project management and
resource development. He has worked
with BNG six of his seven years at
Purdue University.

Stephen Swain isthe Rural Rehabilitation
Specialist. Hisdutiesinclude conducting
site assessments and generating public
awareness. He has worked for BNG
since starting at Purdue four years ago.

Sharyl Border is Vice President of
Health Promotion for the Indiana
Chapter of Arthritis Foundation. She
works on health education and public
awareness. She has worked for the
Arthritis Foundation for four years and
with BNG for three.

Al Tolbert is the Executive Director of
the Southern Indiana Center for
Independent Living (CIL) where his
dutiesinclude program management and
advocacy. He has worked at the CIL
for 9 years and BNG for 15 years.

Denise Heath isan Administrative
Assistant at Purdue University. She
providesgeneral administration support
and has worked with BNG since it
started over 25 years ago. She has
worked at Purdue for 26 years.

Ed Kirkpatrick is an Editor at Purdue
University. Hisdutiesinclude editing,
proofreading and shipping BNG
materials. Ed has been with BNG 15 of
his 34 years at Purdue.

Randy Martin isaConsumer Consultant
for the Southern Indiana Center for
Independent Living. Hisdutiesinclude
conducting site assessments and
generating public awareness. He has
worked with BNG for two years. «
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