Contents

Contents

| mportant | nfor mation

JTech Medical Industries Sales and Return PoliCIes...........coocceeiiieeiiinenieenns I
SAIES POLICY. .t I
RELUNN POIICY ..ottt 1
Register YOUr EQUIPMENT.........oiiiee et 1
Tracker Hardware Warranty ..........ooceeeeeeeeniieee s 1
Tracker Hardware REPAIT .........cc.eeiiiieeiiiee et 1
CUSLOMES SUPPOIT ...ttt e e e e e e e e e e e annneeeeans Vv
Module 1: Tracker System |nformation
Chapter 1: Hardware SEtUD. .......coocuereiiiieeiiee et 1-1
Chapter 2: Software Installation ............cooceeeiiieiiiee e 1-3
L= 00T ST UUPRR PP 1-3
o 11T = 1-3
Chapter 3: General INformation.............cooceeeiiiieiniie e 1-9
Starting the Program............ooviiieeeeeeesee e 1-9
Help Menus and HEIP SCreans ........oovivieiieieeeesee e 1-10
Tracker Manual in Electronic FOrmat..........cccoovceeeieeiiieeiee e 1-11
SEEUDP OPLIONS. ...ttt n e nne s 1-12
RegiStering Y OUr SOftWEIE.........cccviiiiiieeiie e 1-20
Transferring @ SIt€ LICENSE.......cocuiiiiiiie et 1-21
Long DistanCe Transfar .......oooeeiiiieee e 1-22
Chapter 4: Sarting @ TESL.....oocueieiiiie et 1-23
Chapter 5: Documenting Patient Intake Information............cccccceevieeenen. 1-27
= 1= 010 1= o o 1-27
112 (] = oo 1-29
Physical INfOrMatioN. ..........ooiiiieiii e 1-31
Chapter 6: ADdiNG NOLES..........ceiiiiiieiiie et 1-33
Chapter 7: Creating REPOITS. .....coouiiiiiiieeiiee e 1-35
e 1 1 =0 o 1-35
S 100 1-36
PIOOIESS ...t 1-37
NP2 T S 1-37
COVEN PGt aae e e 1-38
Previewing and Printing REPOIMS..........coooieiireiee e 1-38
Chapter 8: Displaying Patient HiStOry ..........cocceeiieriiieeeniie e 1-39
Displaying Multiple Histories and TeSES.......ocevviieeiiee e 1-42
Printing @HISLOMY .......eeieiee e 1-42
Chapter 9:Creating and Using Custom Protocols...........ccocceeevcieeiiieeennnen. 1-43
Module 2: ROM Testing
Chapter 1: USing INCIINOMELEN'S .......oooiiiiiiiee e 2-1
INClINOMELTY PriNCIPIES ..ot 2-1
Inclinometer Calibration .........ccooiceiiiee e 2-1
INCIINOMELEr FEALUNES.........eeieeiee e 2-2
Inclinometer ACCUraCy RUIES .........ooiiiiiiiee et 2-3

Protocols for Range of MOLION...........c.oiiiiie e 2-4



Contents

Large Extremity Range of MOLION............cooiiiieiiiiiieecsee e 2-5
SPINERANGE OF MOION ... s 2-7
Chapter 2: Performing @ ROM TeSt ........veiiiiiieiiie e 2-9
Spinal ROM TestS and DialOgS. .......eevveeieeiienieeieesiee et 2-9
Extremity ROM Testsand Dialogs .........ccoveiiieiieiienieeeesee e 2-12
Manual ROM Data ENtry ..........cooeeiiiiiieiieiieeeesee e 2-14
M odule 3: | mpairments
Chapter 1: IMPaITMENTS ......c.veeiiiieiee e 31
Adding Other IMPairmMMENES. ... .cooooeieiie e eeee s 31
Chapter 22 ROM Impairment Rating Interpretation...........ccccccceeveeeniieennne. 3-3
SPINE ROM ChartS. ...cooeiieeiie et e 33
Extremity ROM ChartS ......coooiiiiiieiee et 33
Preferred Side (3rd edition Only) .......ceoeeeeeee e 33
ComDINEA VAIUES ... 3-4
Abnormal Motion Validity ..........oceeeieeiee e 34
Lumbar Flexion/Extension Validity Using Straight Leg Raise Test.................. 34
SPINE TMPAITNENE ...t 3-5
Upper Extremity IMPairment ..........cooveiiieiiene e 3-6
Lower Extremity IMPairment ...........ccceeieerieeieenie e 3-6
Module 4: Power Track |1 Manual Muscle Testing
Chapter 1: Manual Muscle Testing - General Considerations.................... 4-1
Manual Muscle Testing PreCautions...........cooceieiereriee e eiee e 4-1
Manual Muscle Testing - General Information ............ccocoveveeeieeece e, 4-1
Manual MUSCIE TEStING ACCUIBECY -......veeeeeeeeeeeeeieeeeieeesieeeeeeeeeeeeeeeeesneeeenneeas 4-1
Impairment Ratings and Manual Muscle TeStiNg........coovcevereeeiee e, 4-2
Manual MUSCIE TeSt Grating.........cueiveeereeeieeeeiee et 4-3
Test SAection MEhOUS. ........coceiiiiiieee e 4-3
MYOLOME TESHING. ..eeeenteeeiiee ettt e et e et e see e e nee e et e e neeeeneeas 4-3
Confirming Specific Nerve Injury/Disease DiagnoSiS........cccveveeeereeerieeeneeeenne 4-4
Determining Initial Specific Nerve Injury/Disease DiagnoSIS .......ccoecevevveeeneen. 4-4
Testing of Injured or Diseased MUSCIES. ........coo i 4-4
PowerTrack 11 Setup and Calibration............cccooeeeriiie i, 4-5
Chapter 2: Using the Power Track Muscle Testing Software........................ 4-7
Muscle SEection MEthOUS ..........cocviiiieiieie e 4-7
== ] o USROS 4-9
L =0 ] o SRR 4-11
IMPaIrMENt REEING. ... eeeieee e e e 4-11
Creating Custom Manual MUSCIE TESES........ceeiieeeiieeree e 4-12
Performing a Custom Manual Muscle TeSt ........cccooviiiiiieie e 4-13
Module 5: IsoTrack Testing
Chapter 1: Isometric Muscle Testing - General Considerations.................. 5-1
Isometric Muscle Testing PreCautionS...........ccvvieeeiiee e 5-1
Patient Instruction for 1ISOMEric TESHING.....cooceveiieeiie e 51
Isomtric Muscle Testing - General Information.............cocoveveeeeieescee e, 5-2
Isometric MUSCle TESHING ACCUIBCY .....ccooueeeieeeeiieeeiieeeieeeseeeeeeee e e sneeeeeeeas 5-3
Impairment Ratings and IsoTrack Muscle TeSting..........cccvereeeereeerierenee e, 5-4
Isometric MUSCle TeSt Grading ......coooveeeieee e eeee e 5-4
CD-ROM HEIP....couiiieeiiiieie ettt enee s 54
Test SAection MEhOUS. ........cocooiiiiiiee e 5-5
MYOLOME TESHING. .-.ceeenteeeeeeee ettt e et e et e e et eeeae e e sneeeeneeas 5-5

Confirming Specific Nerve Injury/Disease DiagnoSiS........cccveveeeereeeeieresieeeenne 5-5



Contents

Chapter 2: 1S0Track TESHNG SEUD ...ceovveeeiiee e 5-7
TS = 1= 1 R P 5-7
FOHOW-UP VISITS. ...ttt ettt e s 5-7
Platform ParameterS...........oo it 5-8
[SOTTACK ACCESSOMES. ...ce e eeeeeeieeeieeeeee ettt e e e st e e sneeeenee e eee e e eneee e 5-10
ISOTrack Calibration...........cooeeiiiiiieie e 5-11
AULO CalibIalioN.......eeieeiieeie et 5-11
1SOTrack PUSH/PUIL .......oooieee e 5-12

Chapter 3: Using the IsoTrack Software for Muscle Testing...................... 5-13
Muscle SEection MethodS ..........cceiiiir i 5-13
== 1 o SRR 5-15
Testing Screen FUNCLiON BULLONS........coooiieiiiieiiie e 5-17
L =0 ] o RSP 5-22
IMPaIrMENt REEING. ... eeeieee e 5-22
Creating Custom IsoTrack Muscle TESES.......ooviieiiiee e, 5-23
Performing a Custom Isometric MusCle TESE.......eervieiiiieeee e 5-24
PUSHFPUIT TESEING ...t 5-25

Chapter 4: Using the IsoTrack Software for Lift Task Testing.................... 5-27
NIOSH POSItion TESHING SCIrEEN......ccvieieeie e 5-28
Patient CoNSENt FOMM ... 5-28
NIOSH Positions and 1S0Track SEUD ......eeevvereiiee e 5-29
Patient INSLIUCLIONS.......coiiiee ettt e e s 5-31
Lift Task TESNG SCIEEN.....cccouiiiiiie ettt 5-31
Test Screen FUNCLiON BULLONS .......ooiviiiiee e 5-32
Creating Custom Lift Task TeStS......ceeicueriieeeiiee e 5-38

Chapter 5: Using IsoTrack for Functional Position Testing .............c........ 5-41
Functional Position EvValuation................ccveiiiiiie e 5-41
Using the Software to Create Functional Position TestS..........cccceveerveriieenen. 5-42

Module 6: Grading

Chapter 1: Grading MUSCIE TESES. .....ccvviiiiiieeiiee e 6-1
When should a Muscle Test Be Graded?.........coooeeieieiei e 6-1
Grading with the Muscle Testing TransauCe! ..........coeoveveieeriee e 6-1
Grading without the Muscle Testing TransduCer .........cccoevevereeeree e 6-2

Chapter 2: Using the Software to Grade TeSES........uevvveeeeiieeeniie e 6-3
The Grade DidlOg .. ... cee ettt et e e e e enee e seeeenneeeens 6-3
Additional Grade DIialOgS.......c.eeeiiereiie e 6-4

Module 7: LiftTrack

Chapter 1: LiftTrack Lift Task TESNG ...ccocvveeiiiieiiieeiee e 7-1
Lift TaSk PreCaULIONS .........oeeiieeiiiieiiee et e e see et et e e e et e e eeneeas 7-1
LTt TASK ACCUIACY ... neeeeiieeeeieeeiieeeee ettt eee et e et e st e e smteeeneeeeneeeeneeeeneeas 7-1
Patient INSLIUCLIONS.......ciiiiee ettt e et e et e e eneeas 7-2
NIOSH TESE POSITIONS.....coiiiieiiiie et e 7-3
LT o]0 ¢ I == 1] o R 7-4

Chapter 2: Using the LiftTrack Testing Software............ccoocveevieeiiiiieecinnnns 7-5
LiftTrack Calibration.............oceeeiieeiee e 7-6
Daily Calibration............ooeiieee e 7-8
Palient CONSENL. ... .eeeiiiieeiee et e et st e e st eesaeeeeee e e sneeeeneeas 7-8
TESE SCIEEN. ...ttt ettt e e e st e e e e e e e e nreeaaeaas 7-9
Test Screen FUNCLioN BULLONS .......oooiiieiiee e 7-9



Contents

Module 8: GripTrack Testing

Chapter 1: Grip Testing General Information..........cccccceevveeenienennnen.
When, Why, and HOW Often .........ccoooiiiriee e
N o= (o g € ] = R
Rapid EXchange Grip TS .....ooeeeiiee e
SUSLAINED G TESE ...ttt
Grip Dynamometer Calibration ..........coocoeeeicereiee e
Daily Auto Calibration.............ccooeiiiiiee e
Chapter 2: Using the GripTrack Software..........ccoceeevieinieieniieenee,
N o= (o g € ] o = R
Data ACquiSItion SCreen BULTONS..........coivieiieiiereeeeeeee e
Rapid EXchange Grip TS ...c.ooueieiiee e
Sustained Grip Strength TeSt........ooiiiii e
Sustained Grip FUNCtioN BULLONS...........ccviiiieiiie e

M odule 9: PinchTrack Testing

Chapter 1: Background INnformation ............ccocceeeneeniiienniee e
When, Why, and HOW OFten ..........oooiiiriii e
TIPPINCN TS ..o
KEY PINCO TESE ..o
Palmar PINCh TES......coeiiieeeee s
Pinch Dynamometer Calibration............coooeeeieeiiie e

Chapter 2: Using the PinchTrack Software..........cccccovveiviiiininenen.
Tip, Key, and Palmar PINCh TESES .......ovviiiiiiieecie e
Creating Custom PINCh TESES ......eeveiee e

M odule 10: RangeTrack Testing

Chapter 1: USiNg GONIOMELENS ........ooiiiiieiiieeeiiieesiee e seee e
GONIOMELTY PHINCIPIES. .....eee e
RaNQETTrack FEALUIES ..o
Goniometer Calibration............cooeerieieere e
Protocols for Range of MOLION .........oovciiiiieeee e
Large Extremity Range of MOtioN .........c.ooceriiiiiniireee e
Finger ROM - General INformation ...........cccoeeeeeveieicee e
Finger Range of Motion Measurements ..........cccceveeeereeeeieeesceeeseee e

Chapter 2: Performing a Goniometer ROM Test........ccccevvieeeniieennnen.
Upper and Lower Extremity ROM Testsand DialogS.......ccoevcvevevveeenneen.
Extremity Test Salection and SEqUENCES ........c.ceevveereerierieeree e
Finger ROM Tests and Dialogs. ... .coevveeenieeiiiee e
Distance Measurement DialOgS .......evevvererieeeiiee e
Finger TeSt SEaliSliCS....ueveiieieiee et

Module 11: Tracker for Functional Capacity Evaluations

Chapter 1: FCE Background Information...........cccceevverenienesienennn.
Definitions of RE@ted TEMIS.......cociiiiiiieeeeee e
What Questions Need ANSWENTNG ........eveiiereieeeeieee e ereeeeieeeseeeesneeeens
Integral Components of the FCE............cooooiiiiie e,
What Equipment DO | N@BO?........eeiieeeeee e

M odule 12:PulseTrack Heartbeat M onitoring System

Chapter 1: PUISETrack SEUP ....oovvieiiiiieeiee e
PUISETTaCcK RECEIVEY ......ooiiiiiee e

....... 11-4



Polar Heart Rate TranSmMittar ......ceeeeeeee ettt e et e e e e e e e e e e eeeeees 12-2

Precautions for PulseTrack Hardware...........cccoocvieieiiii e 12-2
Care and MaiNtENANCE ..........eeeieee et e et e e e see e e sneeeeneeas 12-3
TroubDIESNOOLING. ....ceieeee e 12-3
Chapter 2: Using PulseTrack SOftware...........occeevieeeiiieeeniee e 12-5
Setting the Maximum Heart Rate Limit.........ccoeviiiiiiiiiiieeee e 12-6
PUISETTACK ALBIMNIS......eiiiee e 12-7
Module 13: Sensory Testing of the Hand
Chapter 1: Sensory Testing General Information ...........ccoccceeevieeiniieennnen. 13-1
Light Touch / Degp Pressure Threshold...........ccocveveiiiiiicncneeeeec e 131
Static Two Point DISCrHMINGtioN ...........ceviiiereiiee e 13-3
Moving Two Point DiSCrimination ...........cccoeceeeieeeniee e 13-6
L L= €= 0707 13-7
Chapter 2: Sensory Testing Using Tracker Software...........ccceveeeeviieeennee. 13-9
SEECHNG A TES ... 139
MaPPING CONVENTIONS. ......ueeeiiiie e eeiee e eee et e et e see e e seeeesee e e sneeeenneeeens 13-10
Drop-DOWN MENUS........ooiiiiiiii ettt 13-11
001072 1007 £ SRS 13-13
VIBWING QHISIOMY ...t s 13-13
M odule 14: Manual Data Entry Tools for Documentation
Chapter 1: Provocative TESHING .......ceeuuereiieieeiieeesiieeesiee e seee e 14-1
General INFOrMLTON. .......eeieiiee e 14-1
Libraries and CuStOM TESES .....cooiiiieiiee e 14-1
SEECHNG TESES ...t 14-2
Documenting Test RESUILS .......coiiiiieie e 14-4
Creating Custom Provacative TESES.........evviieeiiee e 14-5
Chapter 2: Manual Entry of Tracker Data.........coccceeevveeiiiieeniie e, 14-7
LC T o1 D - TS 14-7
] B - F USROS PRTPROR 14-10
0o g1 T - PSS 14-11
Y Y B - - TSP PT U PRTPRR 14-13
ROM DELA.....ccueiiteeieiiiete ettt st e e e e 14-10
Chapter 3: EventTrack: Pain and Pulse Monitoring..........cccceevcveeeiveennne. 14-11
EVENE BULEON ... 14-11
REVIEW BUITON....... ittt mee e eneee s 14-12
M odule 15: Additional Documentation Tools
Chapter 1: Defining Goals and Treatment Plans............ccocceevceeenieeennnen. 15-1
General INFOrMLTON. .......eeieiiee e 151
DocUMENtING GOAIS ... .coiiuieeiiiee et 15-2
Creating CUSIOM GOAIS. .....ccueeeeiiee et e e e e 15-6
Documenting Treatment PlansS ..........ccooviieeiie e 15-8
Creating Custom TreatmentS. .. .......cooevvieii it e eseeesee e seeeeseee e 10-11
Chapter 2: Narrative WItiNg ........ceeeeiiieiiiieeeee e 15-13
General INFOrMALTON. ........eieiee e 15-13
Using the Software to Create NarratiVes...........cocveeeeeieeieeniieesee e 15-13
Creating Custom Templates and Phrasing ..........ccoocoveieeenieeniie e 15-16
Chapter 3: TWCC-69......ccueiiiiiieecieie et 15-21
Background INfOrmMation ...........ccoceieiiir e 15-21

Required INfFOrmMation............oceie i e 15-24



Module 16: Tracker for Comprehensive Hand Evaluation

Chapter 1: Components of the Hand Evaluation ................c..ccccoeeveennnnnn. 16-1
The Tracker CHE SyStem .......ccocoiiiiiiiieee e 16-1
Module 17: Custom Range of Motion Tests
Chapter 1: Custom ROM................ccccoovueeiiiiiiiiiieeiie e 17-1
Background Information ...........c.ocoiiriiiieiiee e 17-1
USING the DIALOZ «...oveeeiiiieee ettt 17-1
Creating @ CuStom TeSt.....cocui ittt 17-2
Module 18: ImageTrack
Chapter 1: Documentation with Digital Images ................cccccccveveurenennnnn. 18-1
Background Information .............cceoieieriiiene et 18-1
Using ImageTrack SOftWare..........ccooiviiiiieieeeeeeee e 18-1
Using the Image Editor DIialog.........ccooieiiirieniei e 18-3
Controlling Pen Width and Font Size ..........cooiiiiiiiiiiie e 18-5
Area Calibration and Validation ............coccevoeeiirinniiieice e 18-5
Exporting the Annotated IMage ...........cceoiiieiiiieii e 18-6
Printing an Image or Multiple Images............ccovcieiireeieiiiiiceeeee e 18-7

Viewing and Printing Image HiStory .........ocooiiinniiieiiee e 18-8



Important Information |

JTech Medical Industries
Sales and Return Policies

JTech Medical Industries makes every effort to provide high quality products that make
you more efficient, your business more profitable and your patient care more effective.
We also strive to provide the best customer service possible. That is why we have taken
time to outline our sales and return policies.

Sales Policy

Orders

Orders may be placed with JTech Customer Service or authorized JT ech representatives.
Orders are accepted only on the condition that in the event of conflicting terms, the terms
set forth herein prevail.

Prices
Prices are subject to change without notice. Prices in effect at the time the order is ac-

cepted will prevail. Written quotations are valid for 60 days unless otherwise noted. Al
applicable taxes and handling charges will be added to the invoice.

Terms

Shipments are F.O.B. the shipping point. Shipments will be pre-paid unless credit has
been established. Credit references will be required for new accounts.

Shipping

Examine all goods upon receipt. They are carefully packed to minimize in-transit dam-
age. If shipment has been damaged, immediately document the nature and extent of the
damage and contact the carrier. |f concealed loss or damage is discovered, retain all
packing materials and notify the carrier at once, requesting an inspection. This is essen-
tial and must be done within seven days of delivery. If order is received with parts
missing, you must contact the carrier and JTech Customer Service.

Changes and Cancellations

Changes to, or cancellations of, any order by the customer, must receive the consent of
the JTech Customer Service Department. Changes greater than $500.00 must be ap-
proved by the National Sales Manager or the President. JTech is not liable for damages
caused by delays or non-ddlivery due to any cause.

Partial Shipments

JTech reserves the right to make partial shipments on any order; invoice for same shall be
payable upon receipt unless otherwise agreed to in writing.
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RETURN POLICY

A Return Material Authorization (RMA) number must be obtained from JTech
Customer Service prior to returning any merchandise. When phoning or writing for
an authorization number to return merchandise, please contact the Customer Service
Department with:

1. Your name or customer number as it appears on theinvoice or packing dslip.
2. Your telephone number and person to contact.

3. Your applicable P.O. number.

4. The catalog number(s) and description.

5. Thereason for the return.

JTech reserves the right to refuse or to return-collect any merchandise sent back
without prior authorization of our Customer Service Department. Authorized re-
turns must be shipped pre-paid to:

JTech Medical Industries
4314 ZEVEX Park Lane
Salt Lake City, UT 84123
ATTN.: RMA# (insert number)

Shipping charges will be reimbursed if the return was due to JTech’'s error. When
returning merchandise, please include a copy of your original invoice or packing slip
to ensure prompt issuing of credit.

Full credit will only be issued for items returned within 15 days of receipt, and all
items must be in new condition and in the original packaging. Hardware items re-
turned after 15 days and before 45 days will be subject to a 20% restocking fee, pro-
vided the hardware items are in new condition and in the original packaging. If items
require refurbishing or repacking and are accepted for credit, a service charge will be
deducted from the amount of credit. Other return conditions:

No software returnswill be allowed after 15 days. Systemsreturned after 15 days
will be eligible for credit for hardware only.

No returnswill be accepted after 45 days.
No returns of demonstration or sample inventory will be accepted.

Etched, engraved or otherwise modified inventory may not be returned.
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Register Your Equipment!

Please register your purchase so that we can ensure you of easy access to JTech's Cus-
tomer Service and Technical Support, as well as guarantee that you will be fully covered
under your hardware warranty.

Registering your Tracker Hardware will also allow us to notify you of:

- Product upgrades
- New product announcements
- Special offers

For your convenience, your Registration Card has been placed in the back of this manual.

Tracker Hardware Warranty

One-year Limited Warranty

Tracker Hardware is designed to perform reliably, and meet specifications. In spite of care exercised in
manufacture, it is impossible to diminate malfunctions due to random component failure. Therefore,
JTech will, at its option, repair or replace the product with a new or reconditioned unit at no charge for a
period of one year from date of purchase.

In view of the varied conditions in which the equipment will be used, it is sold "as is* and JTech's re-
sponsibility does not go beyond the terms set forth above. JTech will not be responsible for medical ex-
penses or any direct, incidental, or consequential damages arising from the use of this product.

THIS WARRANTY IS MADE EXPRESSLY IN LIEU OF ANY OTHER WARRANTY, EXPRESS OR | M-
PLIED, INCLUDING AN IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULAR PURPOSE. UNDER NO CIRCUMSTANCES SHALL JTECH BE LIABLE FOR ANY DI-
RECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES THE REMEDIES SET FORTH IN THIS
WARRANTY SHALL BE THE ONLY REMEDIES AVAILABLE, EXCEPT AS SPECIFICALLY PRO-
VIDED BY STATE LAW. NO PERSON HAS ANY AUTHORITY TO BIND JTECH TO ANY REPRESEN-
TATION OR WARRANTY EXCEPT AS SPECIFICALLY SET FORTH HEREIN.

NOTE: Tracker Software is covered by a separate license and warranty agreement. See soft-
ware packaging for a complete copy of the licensing and warranty agreement.

Tracker Hardwar e Repair

1. Contact JTech to describe the problem and receive a return authorization. Return the
Tracker (including all accessories) postage paid and insured to JT ech.

JTECH IS NOT RESPONSBLE FOR DAMAGES OR LOSSES INCURRED DURING
SHIPMENT.
2. Submit original date and proof of purchase.

3. Include a brief explanation describing the problem.
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Customer Support

JTech Medical Industries offers customer support for all the products we sell. Y ou may register up to threeindividuals from
your office who will be digibleto call for support (this can be done anytime during your support agreement). These three us-
ers will be permanently registered for the life of your support agreement. Please note that support will only be available to
those

individuals who are registered with your office.

| Support Policies and Limitations

1. Software
a.  Your threeregistered users are eigible to receive software support for 6 months from the date of
purchase.

b. An extended service contact may be purchased for assistance after the initial 6 months has expired.
Please refer to the Extended Service Plan insert included with your purchase or contact JTECH
for further details.

2. Hardware

a.  Your hardwareis shipped with a one year warranty (Please refer to warranty document).
b. You will be charged for any hardware issues (repair, replacement, shipping, etc.) after the initial
year time period.

I Do thefollowing before you call:

1. If your question deals with using the software, be sure that you have read this User's Guide. This guide
was written to acquaint you with the software. It explains how to use the program and how to interpret
the data. Please read through this documentation carefully.

2. Refer to the Troubleshooting section in your documentation. Many software and hardware issues can be
resolved by referring to this section.

Il Be prepared with the following information when you call:

Name of clinic and doctor

Product name and date of purchase

Product serial number

Software version and module code

General information/specifications of your computer

aghrwdNPE

If you are unable to solve your problem using the documentation, please have someone who is registered
for support contact our Customer Support Division at 1-800-985-8324.
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Chapter 1

Hardware Setup

Note:

Congratulations on your recent purchase of the Tracker M.E. ™ Series System for
musculoskeletal evaluation! You've joined the m any who are successfully using the
system for effective, time-saving documentation and outcomes assessment. The Tracker
System is designed to be upgradable so that you can add testing components in the
future as your budget permits, or as new products are introduced. Contact JTech to
learn about new Tracker products or future developments.

Please verify that all components of your Tracker System are present and in new
condition by using the enclosed packing list. If a part is missing or has been damaged,
contact JTech at 1-800-985-8324 or 435-657-2500.

To begin the setup of your system, complete the following:

1. Connect the f emale end of the beige 9 -pin serial cable (found in the case lid) to a serial
port on the back of your computer. If your comput er’s serial port is a 25-pin jack,
use the 25-pin female to 9-pin male converter included with your system.

The serial port on your computer will beamale 9 -pin or 25-pin jack usually located next
to the mouse port. The serial COM por ts should be labded. If you are unsureif a serial
port is available, or do not know the number of the serial port (i.e COM1, COMZ2,
COM3, or COM4) consult your computer supplier. The COM port number will be
needed during the software installation.

WARNING: Make sure the interface box is not plugged into an electrical outlet
while perfor ming steps 2-4!

2. Connect the male e nd of the beige 9-pin serial cable to the port marked “ Serial Com
Port” located on the back of the interface box. (Seeillustra tion on next page.)

3. Connect the instruments (Dualer Plus inclinometers, PowerTrack Il muscle tester,
GripTrack dynamometer, etc.) to the appropriate ports on the front of the interface
box. If installing Tracker ROM (Dualer Plus inclinometers), make s ure the RJ-11
jacks are the proper size and fit snugly. Also, make sure the “ Man” indinometer is
connected to the* Main” por t.

4. If the foot switches are part of your system, connect them to the back of the interface
box. Besurethe port connections match the foot switch labels.

5. Plug the interface box power supply into an outlet and connect the power supply cord
to the back of the interface box.

6. Turn the interface box on using the switch located on the back of the unit. The light
on the front of the interface box should be on.
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Attach 9-pin connector to
back of computer. If

On/off switch
your computer only hasa AN .
25-pin port available, N E for interface
adapter goes here.
Heartbeat Serial Com Port Port A c::f:,F 'l'-—-‘]
m .... I% 81 ~

Attach foot
swnitches here.

Attach this end to the Serial
Com Port connector.

Power cable.
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Chapter 2
Software Installation

Terms

We will refer to the following terms throughout the manual. Please understand each one
before proceeding.

Click - depress a button on the mouse, and release.

Select - use the mouse to point to the feature and click the left mouse button.

Double Click - while pointing the arrow or cursor at the requested feature, press the left
mouse button twice in rapid succession.

Enter - pressthe “Enter” or “Return” key on the keyboard.

Softwar e

Tracker M.E. Series software from JTech Medical Industries requires Windows95™ or
Windows NT ™ to run properly. To install the so ftware follow the instructions below:

1. Make sure that the computer and monitor are turned on, and that Microsoft Windows
95 or NT isinstalled. If Windows 95 or NT is not installed, consult the Microsoft
Windows User’ s Guide for information on upgrading Windows 3.X.

2. Insert the Tracker M.E. Series system software CD into the CD -ROM. If your
computer does not have a CD -ROM, contact JTECH at 1-800-985-8324 or 435-657-
2500.

3. The CD will initiate the install process by itsdf. The following dialog will appear.
Click on “Install Tracker 4.3" to confirm your choice. If you have a default pathway
to the internet, you can also access the JTECH website automatically by clicking “Find
us on the Web.”

Click the mouse anywhere yulg D Ic AL

along the text to install the disk.

Text turns red when activated. I racker Ver. 4.30
Install Tracker 4.3C
Find us on the Web

Click “ Exit” if you change your —___ Exit

mind.

4. If your computer is not configured for autorun capability, click on “Start,” then
“Run,” and type d:\setup on the command line. After clicking “OK,” the following
sequence of screens will appear.
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Weleanme!
Clicking “Next” at the Wecome screen R T

indicates that you understand and acknowledge

that you will be given thirty days of unlim ited
use of the software. At the end of thirty days
the software will no longer function unlessiit is

purchased.

By clicking “Next” here, you acknowledge that

you must register your system with JTECH
within 30 days form this install. Failure to
register will cause the system to become non -
functional until registration occurs.

Read the terms of the license agreement before
moving forward. It isimportant to understand
the importance of complying with the agre e-
ment. Clicking “OK” indicates that you unde r-
stand and agree to the terms of the license.

Enter data specific to your clinic into the dialog

shown at right. This information will be used as a

header for the cover pages of the TRACKER
report writing functions. Use the “Tab” key to

advance from one field to the next.

The screen to the right confirms the subdirectory

Tracker will be installed to. The instalation

process will automatically create the subdirectory
if it does not already exist. If an earlier version of

Tracker exigts, this install will preserve patient

data. Click “Browse’ to install Tracker to a
subdirectory different than the one listed. Click

“Next” to continue or “Cancd” to stop the
installation process.

T vt i e wlba v o il Trwchr vl
rocxhydog el et vy capobliny foy B, & el
iy Pt b fe Pl e oo C) oot it bt

WV T THe1 procians b Eromched b coopiand e sed
rirairas besder

L en e g n st D ol i (oo D4
-wmd-cn-:lr rumﬁ:r-m-m el v
pranien anc willbe procecok ke ra s st
p.munh

i v |

Ammu Tracker Dsers!

o Tusad
numu.- i mmnm i X chog el
Framiairg

mamlmd'fm Rl e e
mm Wt B e s e

Vs b vt i bt o L. s i

T gt o b ol Tk ity ool ot
1RO TR T o (4 o

ciwk [ b caed |

AT ech Medical Liconss Sgeesmen!

T fy el Indhoseti i 2B righbs meiad

Lesree JTech Hedes Indusines. granks the cudone ighls ko
use thi setbaare ora cingle compater ok a sengle loasbon = hng
a5 thee cusomes complies rath the feme of tic loence. JTech
e ns e yight 1o bermirebs (hs beensa § lhe odomes viclales
ni;.qﬂ el Tha euane aoies |0 e the

e I JTech i b event of leinabion Thie solbwse b e
sl =nd enchsive propeiy of JTech Medicsl |rd shes The
aushomers amredship k fimibed bo the O purchesed The
cudome agress b maks no moe e feo copess of e
zn by for achiedl purposss. I Ehe mennt (s cadomes Less
e s v b ST e £ O P i v oo, [
i Lishomes moreas ho ooy Beenae e lor each sddiional ueer Ll

Thi ankysaws and i doeamenlabion sm Coppghled T 1396 by j

|
IF poes mores \ih e abose slatemmerds, prsss 0K

oot

Tracker Ver. 4.30 Installation [x]

Facility/User Information

Flease ype in the requested information inta the boxes below
The supplied information i used to create the header section
on the report cover sheet. You can modiy lhls mlnlmallnn at
any lime by wsing the "Setup” selection of the Main Track
Sereen. Use the Tab key to advance fiom Held tofek

Faciliy or User Name

< Back Nt | corcel |

Tracker Ver. 4.30 Installation [x]

Selecr Destination Directory

select the directory where Tracker Ver 4 30 files
belr’\slal\ed

“Fiee Disk Spacs After Install is bassd on your current
T i L A A i s
there is nat enaugh disk space to installthe application ta the
specified drive

‘ C:ATrackME Browse, ‘
Cunent Free Disk Space: 235312k
Free Disk Space After Install 184544 k.

< Back

corcel |
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Custom installation can be

performed when the Select

Components  screen  appears. Select Components
Clicking on the white boxes places Chons i conrns o ey hesing o boes
or removes the "Q"  ltems " e o
marked with an “ Q" will be et s
installed. If you purchased the R "
CD_ROM Hdp Systa‘n or Jug ™ Remave Previous Versions of Tracker 0k
want to preview the CDs, ensure o e e 25
“Multimedia Hdp” is sdlected. —— —

Tracker Documentation consists of an eectronic format manual for this version of software.
This manual can be printed out and u sed as areference. If thisis a brand new system, a hardcopy
manual is aready included. Additional hardcopy manuals are availa ble from JTECH for a
nominal fee,

The READ-ME file may contain updated information that is not contained in the manual. We
recommended that the READ -ME file be reviewed prior to starting your software.

The calibration information box should be checked if you received a new Tracker Interface Box
and any of the following devices. RangeTrack, PowerTrack Il, GripTrack, PinchTrack, OnSite
Gauge, LiftTrack or IsoTrack. Before checking this box, make sure a c alibration diskette was
included with your system. The calibration diskette should only be used on the initial loading of
your software. When adding up -grades to your current system, devices must be manually
calibrated. For calibration instructions, see the module in this manua corresponding to the
specific device purchased.

Removing previous versions of Tracker is typically not recommended unless you are installing
over an old version (2.19 or earlier). Contact the customer service department if the re any
questions.

Click “Next” to continue.

Tracker can function in a loca
area nework environment. By
sdecting “Network Installation”, Tracker Ver. 4 30 Installation

the software will load Tracker on Nerwerk Installation
the local workstation and the data
subdirectory onto the LAN server.
If Tracker is to be loaded on
multiple workstations, multi ple
gite licenses must be purchased.
Contact JTECH Customer Service
for more information.

Tracker patient data can reside on a network server.
To access this data from other Tracker Workstations,
additional site licensces may be purchased from JTech at
[200) 995-8324 or [435] 657-2600.

& Local Compuiter Installation

" Select Metwark Data Directory

<Back |

Cancel
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Tracker Ver. 4.30 Installation

Tracker gives you a last opportunity to Ready to Install!

change the configuration of the
installation. If you have any questions,
please contact JTECH at 435-657-
2500.

“You are now ready to install Tracker Ver. 4.30.

Press the "Mext' button to begin the installation or the "Back™
button ta change the installation information.

< Back Cancel

The status bar updates the user on the

progress of the instalation. Billboards Now i cuuen T
are displayed indicating new features Trmsnacd Pl

which may be of interest. - Bt
I Fre Goals and Troalmand
Banckdik e s

;-I!I L Mo | B P oo | g by Pt [ et v 8 LR anm

Tracker Ver. 4.30 Installation

Tracker requires the seria number and
module code be entered for new
installations. These numbers are found on
the inside cover of the CD. Demo users
are not required to enter a serial number or
module code.

Tracker Setup

Tracker Ver. 4.30 now requires that you enter pour S erial
Number and Madule Code. This infarmation can be found on
the inside cover of your CO-ROM caze,

“ou must also provide technical information about your
computer. If you are unsure of these seffings, contact
JTech Medical's Customer Service at (800] 385-8324 or
[433) B57-2500.

Cancel

< Eack

Tracker usars must enter your sria
number and module code the =

n
appropriate fields. Click on the appropriate Enter seial number from diketts |
settings to identify the COM port and the Erter module code . Cancel |
type of sound WSta‘n Click “Next” to — Select Communications Pat—————————————— Help |
continue. CCOM1 @ COMZ € COM3 COM4
If thlS iS a 30 day dano Vag-on Of -~ Multimedia Sound card inztalled?
software, leave the serid number and S T
module code fidds blank and hit the

“Cancd” button to continue.
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The screen at right is displayed
upon completion of the software
installation process. Click “Next”
to install necessary compone nts for
on-line manual and CD -ROM Help
systems.

Adobe is used to display and print
the Tracker Manual. Acrobat is
automatically installed if you
checked “Tracker Documentation”
in the “Select Components” dialog.
If you already have Adobe Acrobat
loaded on your computer, hit
“Cancd” to proceed with the
Tracker install without re-loading
Acrobat.

It isagood ideato restart the com-
puter after installing any program.
This ensures that any required
changes to files take effect before
running the program.

Once the software installation is
complete, the Tracker Program
Group will appear on the screen
with several icons. Double-clicking
on the “Run Tracker” icon initiates
the program. The other icons are
for marketing purposes and to
show the features of the system.

Refer to your Windows manual for
information about placing a Tracker
“short cut” on your desktop.

Installation Completed!

completed

which is required to view Tracker Documents.

The installation of Tracker Yer. 4.30 has been successfi

ully

Prezs Mext to begin installation of Adobe Acobat Reader 3.01

< Back

Cancel

o N

e ol o i ¥ A el B 00T e e
= ey i

i.'l'.l Cimosl 1 <1 am TR s e R 0
ey Ll (e b v e L g

f} IS T B e ] b LAY 0

T SR <) A O BN R
et e wmd e e T
4 R

i

i | s | O Pt P g | dileura ] —Cweidv | &S apem

Install

This systern must be restarted to complete the
inztallation. Press the OK button to restart thiz
computer. Presz Cancel to return to Windows
withaut restarting.

Cancel

B O VD WSS it Mesg.. I[S] B

Eb= Eck Yimv Heb

@JREEE

|IE|CIII':

s

Tracke Val  UsingVal Sabwats:
S

DndeiFioan
S, a
® F F
Sydmm Trackes Smrpln

Ik i Brochures: Fapoits

> B B8

Toscker uuT Hrb AOM H.lp
Fanusl

2O |

SEWGHep  FLE Help 150 Help
Demo ['emo L]

1% (5] |4.72kE




1-8 Module 1 Tracker System Information

This page |eft blank intentionally.



Chapter 3 General Information 1-9

Chapter 3
General Information

Starting the Program

To start the Tracker Program, double click theicon labeled “ Start Tracker.”

Note: If the following program group is not available, click on “Start,” then “Programs,” then
“Tracker.” Consult the Windows95 user guide for information about creating a shortcut
to Tracker from your desktop.

"

2
B R Mew Hep Srohel)
pi 4y | Tobegin, "
lﬁﬂ:ﬂ I__Iil:‘-rI: T Tiacke doub|e CI|Ck Denolt2

ﬂ ﬁ 1?5' on the

T T G “ Sart
) ]
Tracker”

¥ ¥ ¥ icon....

Sarwpla Trackor Tracke
Pesonowia Marwsd Buctuses

A W 1’
D Eormder - O Elorwple (13 Ecarwple
FCE 1] HHT
OO Eaepds - [T Sl - U:-'\-g";'-
] SEMG 4

oD
» = FCE Help Demo

> [ 150 Help Demo
» 8 LoopBack Tester
» 7] MMT Help Demo
» ] ROM Help Demo
» J& Sample Repors
» ] SEMG Help Demo
b £ Software DrderForm

2B fiE-El

.Or single
click here.

DBV 459PM

If the software has been registered, the Tracker Main screen should now bevisible. Refer
to page 20 of this chapter if the system has not been registered. Theillustration below
summarizes the features of the main screen.

Menu Itm] I I ne\ JTech Tracker - Example. Joan [E-10011]

Setup Patient Ewxam History Report Impar.  Window Help

i ADK(E £ miEEe ——Patient 1D line.
Button tOOI bar / Test Selection

Module Sglection buttons.
Only the testing modules
installed will be displayed. Ranid Exchange Grip
For additional testing Sustained Grip
modules, call JTech at 1-

IsaTrack

Lifting Hand Test Protocol

Test Selection boxes.

5 Position Grip

Pinch Test

Sensory

Presentation/Appearance

Functional

Provocative Tests

Exam Date and

Satusline. _ _ .
T ['&MA Guides 4th [ Ewame O1/24/90 Impaiment & FCE Description box.

AMA Guides version indicator.
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Help Menus and Help Screens

Most Tracker software dialog boxes include a “Hep” button. Sdecting the button
provides detailed information regarding that s creen. Additional help is available by
accessing the “Help Contents” viathe “Help” menu item on the Main screen.

EA|JTech Tracker

Setup  Patient Exam History Heport

jestiP N A NE] s

Impair.  Window
mlﬁ Lontents

Manual

| EA| Test Selection

About

[l B

Contents

Tracker Testing Modules

2. Sdecting the
subject “ Dualer
Inclinometer ROM,”
for example, results
in the sub-topic menu
below.

Tracker General Information
Enter Hand/Foot Switch

|__gp- Dualer Inclinsmeter ROM
PowerTrack Manuzl Muscle Testing
/ i i ngth Testin
incl es

[_[OIx]

3. Sdecting the sub-

topic “ Accuracy Rules’

resultsin the

corresponding Help

screen.

<«— 1. Sdecting “ Contents’
from above results in menu
at left.

Select the buttons to perform
functionswithin “ Help,” such as
go to the Contents list, Search for a
specific topic, go Back to the
previous screen, or Print the Help
screen. Select Exit when finished.

File Edit Bookmark Help

Contents [ 5earch | Back | Historp | Print Exit
Accuracy Rules
Since inclinometers use gravity as the reference far ratation, proper orientation and use of the 2

instrument is essential for accuracy, Five rules should be ohserved.

1. ORIENTATION:
‘Always keep the faces of the main and slave inclinometers within 40 degrees of vertical and
paralisl to the plane of motion. The face of the inclinometers are thuse that contain the

messags " 40 degress.” or the velcroed side. All planes of motion should ideally be vertical
For spine spine lateral . and most . the patient

should be seated or standing sa the sagittal and fontal plane are vertical. For spinal rotations,
the patient should be supine or bent at the waist sa the transverse plane is vertical (or within
40 degrees of vertical)

Clicking on items in “See also” lists jJumps to that Help screen. To return to the original Help screen
from a “See also” jump, sdect the “Back” button. Clicking on words highlighted in green displays a

brief “pop-up” with more information.

Some software buttons in the Help screens are active.  Clicking on active buttons will display
additional information about the button’s use in the software.
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Tracker Manual in Electronic For mat

The Tracker manual is available eectronically to view, print, or paste into other word processing
applications. To access the manual, sdect “Help” from the Tracker menu item line, and then
“Manual” from the resulting menu.

A JTech Tracker

Setup Patient Exam History Report  Impair. \Ap"\ndow

e e SESIEIPEES
| EA| Test Selection

LContents

Acrobat Reader - [Manual. pdi] [-[51x]
Fie Edt Wien Took Window Help =18l x|

Downward arrows \ 7] 1l (v [ «[»] DO 6
indicate the heading Bt &) TECH

is expanded to the B e ot Con
[ Tracker Hardware Repair
i ndl Cate re i nfor_ - [ £hapter 1: Hardware Setup

1;u”a AI‘I‘OWS [ Register Your Equipment
[ Gustemner Suppart
mation is under the

To accessthe dectronic
manual, select “ Help” ,
then “ Manual.” The dia-
log at |eft appears.

[ Tratker Hardwars Warranty
pOI ntl ng to the rl ght = [ Module 1: Tracker Systern Information
D Terms

[ Software
[ Chapter 3: General Information
[ starting the Program
[ Help henus and Help Screens
[0 Setup Options
[ Chapter 4: Starting a Test
[} Chapter &: Adding Notes
~  [3 Chapter &: Creating Reports
[ Patient Exam
[ Period Exams
O Progress
[ Previewing and Printing Reports
< [ Chapter 7: Displaying Patient Hist
[} Displaying Muttiple Histories an
[ Printing stmw
™ Chantara encti1sine et

Click on the specific
section you wish to
see.

obat Reader - [Manual. pdf]
o Tools Window Help e

ol 1]« [n] «|p| B el |

Chpier | Hardwore Setup 11

Chapter 1
Hardware Setup

Congratulations on your recent purchase of the Tracker M.E. ™ Series System for
musculoskeletal evaluation! You've joined the many who are successfully using the
system for eereme ime-saving Gocumentation and outcomes assessment. The Tracker

¥ dad 1 the fsure
irodcad ContactTTach ol about

a5 your budg; u,mmu“s new products e i
new Tracker products or future developments.

Please verify that all components of your Tracker System are present and in new condition
packing lst. Ifa o been damaged, contact JTech

To begin the setup of your system. complete the following:

1. Comnect the femle end of the beige 9-pin serial cable (Found in the case Tid) 10 4 serial
port on the back of your computer. 1T your compater’s serial port s & 25-pin jack, use

The serial port on your computer will be & male 0-pin or 25-pin jack usually located next
Note: 0t e por. The sral COM ports shoud e Bbee, 1o ar s a sl
i bl Ko ¥ i ML COM2, COM3,

mputer supplier. The COM port nuniber will be needed dur

WARNING: Make sure the interface box is not plugged into an electrical outiet
while performing steps 2-

These 3 buttons con-
trol the manual navi-

2= Acrobat Reader - [Manual. pdi]
File Edit Yiew Toaols “Window Help

S Use the Adobe Acrobat toolbar (as pictured
below) to control the function and appea r-
ance of the manual on the screen. Refer to the
Acrobat Program Help system for moreinfor-
mation.

gation and layout.
Display the page \

only, the page and

4|>|>||?|Nﬂ

index, or the page
and thumbnails of
the rest of the chap- Text selection for
ter. copying and pasting
into other applica-

Page advance or page
back is controlled with
these buttons.

Control the zoom
factor with these
buttons.
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Setup Options

Within the software, many settings and program configurations can be adjusted to customize the
program to meet your needs and a variety of different computer systems. A number of settings
are accessed through the “Setup” menu item. Most of the setup sde ctions have defaults, while
others are enhancements that require information supplied by the user.

Sdecting “Setup” fromthe M enu Item lineyidds a pull -down menu with multiple options.

“ .\ A JTech Track
The" Setup” menu = —————— Torwars

Patient  Exam History FHeport |mpair.  Window Help

[ [O] x|

Examiner. Robb Wright OTR/L vl

item accesses a wide Cover Page Header... EL@ o
‘whord Processor...
range of setup
. Printer Setup...
0pt| ons. Print Defaults... IsoTrackf

- @@ PowerTrack
AMA Guides Edition »

Lifting Hand Test FCE Protocol

Examiner

Cervical ROht

Sound 4

Units > Thoracic ROM
Screen Selections 3

Test Defaults 4 (LTRLoEy (RN
Selection Style 3 Upper Extrermity ROM
Interface Box... Lower Extremity ROM

Lalibrate
Lift Sensar
HMMT Sensor

< <

Custam Tests

Protocol Setup.
# Strength Reps 3
Strength Time..

Backup...
FRestore..

Inclinameter Emulator

Sdecting “ Cover Page Header”
allows the entry of company or
clinic information which will
appear at the top of all report
cover pages. Information entered
a the ingal is automatically
input here. To overwrite this
data, click the mouse into the
corresponding fidd and edit the
entry. Use the mouse or “Tab”
key to move down from line to
line Press “Ente” or select
“OK” to accept the information.

Cover Page Header EHE
Line 1 ’T'
PTECH Medical Industries Eu— |
Lire &
|357 \west 310 South il
Line 3
[Heber City, Utah 84032
Line 4

|Phone 801-657-2500  FAx 801-657-2700

Tip: For information about the function of a screen or dialog box, select the “Help” button.
Other Help screens can be accessed throu gh the “Help” sdection in the Main menu.
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“Word Processor” allows the
flexibility to control which word
processing program is used for the
cover page, narrative, and FCE
narrative elements of the software. At
the “Look in” prompt, find the
subdirectory the desired word processor
program is located. Under “file name’,
enter the name of the .exe file usad to
launch the program. Tracker uses
WordPad (standard with Windows 95/
NT) as the default if no word processor
is selected.

“Printer Setup” allows customization
of the standard printer options that
come loaded with your printer driver
software. Select the “Setup” button to
view options which facilitate graphics
printing. For further information refer
to the printer’s user guide or contact
the printer supplier.

“Print Defaults” allows sdection of
color graphs and reports for printing
with color printers. Shading can be
selected to accent black and white
reports. Page numbering can be turned
off or on. “Page Offset” is used only if
the reports are not centered on the page.
Print size (%) should only be used if the
report needs to take up more or less of
the paper. The default settings arelisted
to theright.

Selecting “AMA Guides Edition”
allows calculation of  impairment
ratings based upon the edition of the
Guides to the Evaluation of Permanent
Impairment used in your state. Since
most states use the 4th edition, this is
the default setting. If you are unsure
about the edition used in your state, call
your state agency.

Open

Lockin: | 3 WPWin?

Spatemn
W pwin.exe

File: name: |prin exel

Files of tupe: IProglams [F.EXE]

Dpen I
j Cancel |

E P ]

Printer: HP DeskJet 550C Printer on LPT1:

Print Range
® Al

{2 Selection
) Pages

From: |

| To:| |

Print Quality: [300 dpi [+]
[ Print to File

LCopies: l:l

B £iatate Cumies

Cancel

Select “ Setup” for more options.

Caics haing |- Paga Musber E

C| T [}
7 Camel

Ll [ Bt | " or
it
Py e
e
[ vencalorie o]
Priat Gisa
[ ol Xor kil page

| Vel ol e

B dTech Tracker
, Exai i

1 Strength Reps
Strength Time (sec)

Backup.
Bestore.

Inglinometer Emufator

The check mark indicates
the current setting.
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The “Examiner” sdection David Bemardi
alows preview of the current E'" K;”,Tﬁ
database of examiners. Sdect D?an::Ias

“new” to add a nameto thelist.
The Add Examine dialog will
appear. Typeinthe examing’s
name and sdect “OK.”

Sdecting “Sound” activates a
submenu. The initial setting is
determined by the user during
software installation. For
Computers with a 16-hit sound
card and speakers, sdecting
“Multimedia’ activates Tracker’s
built-in voice prompting.

The default for * Screen
Selections” is “Single”  With this
sdection, the previous window is

Print Defaults.
automatically closed whenever a oo Gudesion > | 1110
new window is opened. This is gund : 3Fas
the recommended setting for users BRI == ]
new to Windows™, r— v Unimited P_‘

T oa

Custom Tests v

If “Iconify” is sdected, each time
a new window is opened the
previous window transforms into
an icon and resides in the lower
left-hand corner of the screen until
it is selected again.

Add Examiner

Enter new examiner's name

Lancel |

B[4 Tech Tracker

MY Batiert Evem Histoy Hepott lwpair

#Td &

o P i
ke

“wiord Processor.

Printer Setup..

Frint Defaults... IsoTracks

| PowerTrack
AMA Guides Edition — »

¥ ML
Sereen Selections
Test Defaults
Selection Style

Inteiface Box
Calibrate: »
Sensor Selection

Custom Tests 3
Erotocol Setup... Prov
Stiength Time. N
4 Strength Reps

Custom Goals
Custom Treatments

Narmative.

Backup..
Restore.

Manual Data Entry
Inglinometer Emulator

EN JTech Tracker

G Patient Exam  History  Heport

Cover Page Header...

FPrinter Setup.

Impa

Protocal Setup...
1 Stiength Reps 3
Strength Time (zec.)

Backup...
Restare...

Inclinameter Emulator

If “Unlimited” is sdected, the number of windows open at onetime is only limited by
your computer’s memory. This setting empl oys the full functionality of Windows by
allowing multiple test screens or history graphs to be viewed at the same time.
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Sdecting “Units” provides the
option of choosing pounds,
kilograms, or newtons as the unit
of measure for any of the
strength measuring devices.

“Test Defaults’ refers to the
parameters that can be sdected
for a range of motion (ROM)
test. It is only available when a
ROM test window is active. See
Module 2, Chapter 1. Using
Inclinometers for more details.
If you do not currently have
ROM and are interested in
finding out more, contact JTech
at 800-985-8324.

“ Selection style” allows the user
to pick the format in which the
main selection screen is
presented. The choices are
“Standard’” which employs the
traditiona TRACKER layout,
and “FCE” which uses a more
“recipe-like’ layout designed for
a more functional testing
approach. See Chapter 4,
“Starting a Test” for details.

FAlJTech Tracker

Cover Page Header.

PBrinter Setup...

Print Defaults.

AM# Guides Edion » || =
Examiner |

Sound 3 —

v Pl [
Screen Selections » Mewtons [M] |
Test Defaults 4 Kilograms [Kg]
Interface Box... "

p Pinch T
LCalibrate b
Lift Sensor 3

Cugtam Tests 3

Protocol Setup. .

# Strength Reps »

Stiength Time [zec.]

Backup
Restore

Inclinometer Emulatar

AT ech Tracker - Patient, Jane [00000] - [}

0N Patient  Exam  History  Beport  |mp

f  CoverPagsteade @l £
[ Pinter Setup..
Print Defaults.
( AMA Guides Ediion ¥ Norma
=  Examine: (50+)
Saound 3
Uit 3
Screen Selections 3 60+
Test Defaults 4 v Active
1 Interface Box. |1 Bassivo
LCalibrate: 3
Lift Senzar
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“Interface Box...” displays a dialog box
for sdecting the COM port to which the
interface box is connected. The COM
port is initially set during the software
installation. It should not be adjusted
unless the computer configuration is
changed. The update rate should not be
changed from 10.

Sdecting “ Calibrate” allows recalibration
of theinstruments. Typically, the software
will prompt for recalibration as necessar y.
However, if you inadvertently
disconnect an inclinometer from the
interface box while the box is on, the
inclinometers must be re-calibrated
using this menu item!

JTech manufactures three load sensing
devices (LiftTrack, IsoTrack and the
OnSite Gauge) that can be used to
quantify static lifting ability. Thereareaso
two dynamometers which can be used for
manual muscle testing.The *“ Sensor
Selection” dialog dictates which devices
will be theinput sensors to the software.

The resulting dialog is pictured beow.
Simply click on the radio button
corresponding to the desired selections.

For IsoTrack, sdect both buttons labded
“IsoTrack”. For “LiftTrack”, sdect
“LiftTrack” under Lift Sensor, and for the
OnSite Gauge, sdect “IsoTrack” as the
Lift Sensor and “Push/Pull” as the
|sometric Port.

= Interface Box Setup

rPort

1] 4
& COM1

oo
' COM3

Update rate
I COM4 wa

A JTech Tracker

ECOEY Fatient Exam Histoy Beport |mpair. 3
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Test Defaults Sus!
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Interface Box
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Protocol Setup...
Strength Time.,
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PowerTrack..
Custom Goals RangeTrack
Custom Treatments

Narative.
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Backup...
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EAJTech Tracker

OGN Patient Exam  History Report |mpair  Wwindow |

E Examiner:

Cover Page Header.
‘whord Processor.

“Custom Tests” is used to create T re—
custom strength tests for common e Lt
usage or for specific patients. For more B X p——
information, refer to the section e Troracic RON
“Creating Custom Tests” found in the Iobdae > L
module for each of the respective BT
devices. obE b

v MMT Sensor »

> PowerTrack.

Pratocol Setup.
1 Strength Reps 3
Strength Time,

Lift Tasks.

Task Lift

Work Posture...
LB, “work Activity.
.. Job Simulation,' D exterity,
Inclinometer Emulatar PBinchTrack.

“Protocol Setup” allows creation of an infinite number of testing protocols that encompass a
standard battery of tests from any or al installed Tracker devices. Refer to the Chapter 9:
Creating and Using Protocols of this module for more information.

The “Strength Time...” sdection

" . Test Time E3

controls the length of isometric, or
alows you to control both “ready N e edges of the
timg’ and “test time.” Ready time is LRSS s color barsto
the time between the exertion of force Click and drag the right border of the red bar adjust ready

) to change the ready time. Click and drag th i
and the recording of data by the ,f;.ﬁthagfji, L g}rlegl'uehartlg cﬁgnge'atﬁe - ::gor test
software. Test time is the total time test length. '
from crossing threshold to the end of | | Help |
the test.

Ready time and test time are changed by clicking on the edge of the bar graph and dragging.
Once these value are s, they become the automatic default for IsoTrack, LiftTrack and
GripTrack sustained grip tests. These settings can be overridden for indiv idual tests at the Test
screen using the “Test Time” button. Changing the test time at the Test screen does not change
this setting.

EA|JTech Tracker - Patient, Jane [00]]

Patient  Exam  History Report

Cower Page Header.

# Strength Reps dictates the number of vt Dtk .
repetitions to be performed as part of the ot Guds i+ (|
testing protocol for each Tracker strength s ' 3
evaluation device (PowerTrack, Lift- Soeenteetons > || cust
Track, IsoTrack and GripTrack sustained erlace Bor.. =
grip). The default is four, but validity is e ,
determined after at least two repetitions ComgTan ¥

have been completed.

Strength Time [s2c.]

Backup
FRestore...

Inclinometer Emulator
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Tracker 4.3 and later has a module
designed to document and track patient
goals and treatment plans. This is designed
to streamline the documentation process of
the clinician. Custom goals and treatments
can be created via these menus. For more
information on how this software functions,
refer to Module 15, Chapter 1 of the
Tracker manual.

Tracker 4.3 also has a module designed to
summarize the results of Tracker testing in
a narrative format. Additional narrative
phrases and templates can be created to
facilitate efficient report writing. The ability
to create custom narrative components a nd
templates is accessed from this setup
sdection. For more information on the
Tracker narrative writer, refer to Module
15, chapter 2 of the Tracker manual.

Tracker version 4.3 and later comes with

the ability to preview and try new features
of the software. In order for us to provide
our customers with this convenience, we
must monitor the registering of software
closdy. Registering of software and
transference of the site license is performed

via this menu. For instructions on this

process, refer to page 20 of this chapter.
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Note:

“Backup” is used to create
copies of patient data files. Dinecton:
When the screen at right = —

appears, sdect the drive where
thefiles are to be copied to.

“Restore” is used to retrieve
data which has been stored on
disk. The files will be copied
back onto the computer’s hard
drive.

JTech suggests backing up patient files on a daily basis. Backup disks should be stored in a

safe place where they will not be e xposed to magnets or heat. Hard drives do occasionally
fail, and viruses do destroy data. Failure to regularly backup files may result in
per manent loss of your patient database should your hard drive malfunction or a virus
attack.

JTECH has created an automatic, database backup routine to assist the user in the event the
aforementioned “Backup” utility is n ot used. Each time the TRACKER software is exited,
this routine is executed and creates a file in the format of trbk###.zip whic h is located in the
data subdirectory. The # stands for a digit 0-9, with trbkO001 being the first backup
performed, etc. Once t he program has been exited 10 times, the most recent backup will
overwrite the oldest backup file, thereby conserving disk space , i.e. the maximum number of
backup files appearing in the data subdirectory will be 10. This file can then be saved to
diskette for save keeping, and reopened using the “Restore” command.

Manual data entry is another module availablein
Tracker 4.3 and later. This feature allows the WodPoceso

examing to collect data with hi s Tracker i -
hardware independent from the computer, and  awaidsszamn o[ ]
then manually enter the data to generate the seus :
report, and/or monitor the patient's progress. 533{?8?1:@3 :
This aso allows the user who may not have | ey b
some of the Tracker components to generate a it N
fully integrated repor t while collecting data with s
hardware aready existing in the clinic. Manual 51.”23_;?&3?;“;5 .

data entry exists for ROM, MMT, Pinch, Grip
and Lift data. For more information on this
module, refer to Module 14, chapter 2 of the
Tracker manual.
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“Inclinometer Emulator” alows manual input S Cerastict.
of ROM data. For more information, refer to —
Module 2, Chapter 2: Performing a ROM Test. b
The emulator allows for input of both the main B Ar
and the slave inclinometer data. Some states b e |l
such as Texas require both values to be Sgints 0|
reported. The conventional manual entry for efoeter. [
ROM does not accommodate this need. e

Pratacal Setup...

Stiength Time. N

1 Strength Reps: 3

Custam Goals
Custom Treatments

Narative.
License 3

Backup.
Bestore...

r Emulator

Registering Your Software

War ning

As part of this upgrade, we wanted to provide our customers with the convenience of “test -
driving” the new Tracker System softwa re features. To do this, we had to develop a means of
allowing the existing user 30 days of unlimited use and somehow return the system to the
previous settings at the end of the demo. We also needed to provide potential customers the
need to review the s oftware for 30 days, and have it shut off automatically if they decided not to
purchase. As a result, existing Tracker users wil | be required to register their system with us,
prior to the end of the 30 day trial period. This registration will insure that  all previous modules
which were present remain present through the upgrade process.

Failure register prior to the end of the 30 day trial will result in the entire system
becoming inoper able until the registration occurs.

During the 30 day trial period anew introductory dialog for Tracker will appear on your screen.

Tracker License Verification

Welcome to Tracker

LClick here to see a list of enabled Tracker modules,

| You are on Day 15 of your 30 Day Trial

b | You must register your system with ._JTech _Me_dical Industries
.......... | gp— befare your 30 day evaluation period iz aver.

Select 'Regizter Now' to enter your Site Key Code.

Select 'Order Mow' ta create an order form or see a price list
fior the specific feature(z] pou would like to purchaze.

Select ‘Continue' to start TRACKER or 'Cancel' to return to Windows

Canicel Order Now Tranzfer HegisterNou\I Help | Continue I

To contact JTech Medical Industries call toll free 1 [800) 985-8324 or 1(435] 657-2500.
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This screen serves as a reminder to register your system, displays modules you are getting free
use of, shows the number of days left for the trial, and will disapear after registration occurs.

If you wish to bypass the intro screen and access the Tracker software, click “Continue.” To exit
the dialog and return to the Windows desktop, sdect “Cancd.” To order a module or obtain
more information or pricing, sdect “Order Forms.” To see the new modules for Tracker, click
on the downward arrow to see the dr opdown list of available items.

To register your system and obtain a site key, sdect “Register Now”. The following screen
appears.

Tracker License Authorization

~ License Statu

Authorized: [0 Restriction Typa'l Allowed: Used:
Module Code: INr’A Serial Mumber I Capies;

I/ TWECEE ™| EHE - Gompretensive Hand Evaluaton T Sensom / Amputation

I (sarack 2 Pavier Tirack | anusl uscle Tiestig I PinchiTirack Dynamometen
I | Protaesl = | Girip: Tirack Dy arermeter = | Inclinometen Rl

I= | Lt Track I= | Puilse Track Heartbest i onitor I | e Life st/

= Evertiiach = | FCE - Funetional Capsein Evaluaton = Hamativesiter

= | Impaiments ™| Fianae: Tirach Goinometer I™ | Provorative Tests
I Werma Bt 2 Gals and Tireatment Flars

[~ Authorization

SITE CODE: |SEEFEp R
SITE KEY: Close |
Thiz copy of Tracker was pre-authonized for a 30 day tial period. |t can be enabled for unrestricted
use by entering an authorized SITE KEY. To obtain & SITE KEY contact JTech Medical Industries
at 1(B00) 985 - 8324 or 1 (435] 657 - 2500
Date of Last Authorization: I Help |

Contact JTECH Customer Service at 800-985-8324 or 435-657-2500 and provide the
representative the number listed in the box marke d “Site Code.” The customer service
representative will then provide you a 16 digit alpha -numeric Site Key. Enter that number in the
block labeled “Site Key” and read it back to the JTECH representative. Click the “ Authorize’
button, and the modules you have previously paid for will appear in the list above the
authorization box. Other information pertinent to your site license wil | also appear. If you are
concerned about the accuracy of the information contained in this dialog, aert the customer
service representative immediately so that we may rectify the situation.

Transferring a Site License

By registering your software, you are assigning the software to run on a specific computer. The
site key is specific to the site code. Each site code is unique and established by computer har  d-
ware. To use the Tracker software without purchasing an additional site license requirestran s
ferring the site key from the “source’ computer to the alternate (hereafter referred to as the
“destination”) computer. This proces sis a multi-step process and proceeds as follows:

1. Ensure the Tracker softwareis |loaded onto the destination computer.
2. Double-click on the“Run Tracker” icon to access the program.

3. Place a blank diskette into the destination computer flopp vy drive.

4. Sdect the“Transfer” button at the opening dialog.

5. From the resulting dialog, sdect “Register Transfer” bu tton.
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WARNING

6. Remove the diskette from the destination computer, place into the source
computer and sdect the “Transfer Out” button.

7. Remove the floppy diskette, and return it to the destination computer.

8. Sdect the “Transfer In” button on the destinati on computer as shown in the
dialog below.

Be sure to follow the instructions outlined in the License Transfer Dialog. The dia log will walk
you through the transfer process, and indicate if transfers were successful or failed. If a transfer
fails, cal JTECH for technical support.

proce:
DESTINATION computer.

Enter path ta locate registration file belaw.

Step 1: Getinfo from UNLICENSED location
Register Transter

Step 2 Transfer license from AUTHORIZED location

Transfer Dut

Step 3 Avuthorize the new location.
Transfer In

As with any floppy diskette, ensure the diskette does not come into contact with any ma g-
netic source including PC speakers, or the Dualer inclinometers. You may wish to make
copies of the transfer diskette as a backup in the event your original floppy disk becomes
unreadable. To do this, copy the contents of the diskette to your hard drive, t hen copy the
filesto another diskette. Direct copy from diskette to diskette will not work.

L ong Distance Transfer

If the two computers are in separate offices which are miles apart this process is obviously not a
handy solution. To make this w ork, have available two floppy diskettes. After completing step 6
in the above transfer procedure, place the second floppy in th e source computer and click the
“Register Transfer” button. Bring both diskettes to the facility housing the destination comput  er.
Use the initial floppy to perform step 8 and then use Tracker. Prior to returning to the original
clinic, insert the second floppy into the computer, and perform step 6 (steps 1 -5 were already
completed previoudly). Reinsert the original floppy and hit “Register Transfer” so the process
can be repeated next time.

Be sure to follow the instructions outlined in the License Trans fer Dialog. The dialog will walk
you through the transfer process, and indicate if transfers were successful or failed. If trans fer
does fall, insert the second floppy and try again. If not labded appropriatdy, the diskette with
the expected file may ha ve been mistaken for the other floppy.

If this procedure is not acceptable or too cumbersome, the solution would be one of two scena r-

ios:
1. Purchase an additional site license from JTECH,
2. Use a laptop computer.
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Chapter 4
Starting a Test

1. A patient must be sdected before testing can begin. To sdect a patient, click on
“Patient” or “Exam” from the top menu line , or the button with the stick figure icon,
or clickona*“Testing Modul€’ button then a“Region” or “Test” button.

To dtart, click here..., :
EA|JTech Tracker - Example. Jane [E-10002] [_ O] =]

Setup—Fatient Exam History Report Impar.  Window Help

| 5|7 o
EA Test Selection
IsaTrack s

‘ ‘i‘ | ...or here,
Goniometry || Inclinometry || PowerTrack
L~
...or on one of / Rapid Exchange Gtip

All included
— software modules

arelised hereas
selectable
buttons. Select a

Hand Test Protacal

Litting
5 Position Grip

these buttons Sustaned O button to display
Finch Test .

followed by p—" the functions

one Of the% Presentationfsppearance aval I abl e fOI‘ that

Functional

module. If only

one module has
been purchased,
selecting hereis
unnecessary.

Provocative Tests

| A4 Guides dth | Exam: 12/23/97 Posttreatment

Note: If a patient has not been sdected and a menu pick requires a patient sdection, the
software automatically prompts for a selection by bringing up the following screens.

2. After making one of the preceding selections, the Patient Selection window will open.
For a new patient, sdect the “ Add’ button. To test an existing patient, highlight the
patient from the patient list and sdect “OK.”

For large patient lists, use Patient Selection [ %]

the search feature by typing _ :

inthe first few letters of the Patient to search for [last, first]: K.

last name. Patient SSN Claim No, Cancel s Madifv
Patient, Jane 111011111 00000 Help hse ify” to
|Patiert, Jane 111011111 change patient
5 ample i information.

Select this button when addinga  —
new claim number for a separate

disease or injury for the selected This button deletes

flEk ek

current patient. The test hi story ol the highlighted

for the new claimwill be kept Tz Ctn patie_nt file. A _
separate from previous test warning prompt is
results. Delete displayed before the

fileis deleted.
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3. Upon sdecting “ Add” or “ Modify,” the Personal Data screen appears. All information
entered on this screen will appear on th e reports cover sheet. The last name, social
security number, and claim number should be completed to uniquely identify this
patient.

Patient Information EE3

Use the mouse or \F’mt-wedicaﬂ Refenral Source | Motes | |_The Tab button on

the the arrow keys

to toggle between Mame / the keyboard moves
Tab headers. First & M|, Last the cursor from box
to box.
IIan A IMacInt_l,lre

Birth Date |E|2f1 21954 S55M |334-42-1 E37

Gender & Male € Female
dedness ' Right ' Left

Oeoupation IMetaI Casting Inspectol

The year must be .
Claim Murnber; | -
expressed as a four aim Humber. —|456-7530

digit number, i.e. POy
. ; ’ lick* OK
1954. /fc:)savedata

and return to
test selection

Screen.
(] - I Cancel | Help |

Note: See Module 1, Chapter 5 “ Documenting Patient Intake Information” for more details on
this dialog.

4. Once a patient has been sdected or added, the Exam Sdection window may open,
depending on how the Patient Selection screen  was opened. If the Exam Sdection
window does not open, ether sdect “Exam” from the Main menu list and “Select”
from the drop-down list, or select the“ Module” then the “Region” button. From the
Exam Sdection screen you must select either “New Exam” to begin a new test, or
highlight and click on a previous test from the list to open and edit or continue that

test.
Exam Selection
Drescrption 0.
To open and edit
a prepvi ous test ggiagﬁgg progress cance
) e rogress
session, highl |_ght 05/02/96 Er Dgre s Help
the test and click 05/02/96 progress
“OK” 0441096 progress
03406436 progress Mew E |
03/02/96 progress S E R ~_ i .
02/07/96 new patient Click here to begin
a new test.
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5. Sdecting “New Exam” from the previous window opens the Description/Examiner

window. Use the description to help distinguish

tests. Every entry for both

“Description” and “Examineg” is automatically saved as part of a database and
becomes accessible for re-use through the pull -down menus. Click “OK” when

finished.

“ Description” isintended to
be an identifying aid in
reports and progress charts.

Modify Description/Examiner

dil:

To identify the effects of a Date: 08/04/1337 OF.

treatment, the descriptions -

“ Before Treatment” and gscrption: Lare]

“ After Treatment” could be Fm':'a"ment & FCE i Help

er?tergd. Theh ;?Jlt_s COLrJ]|d Ewaminer:

Li:"m e arapned e the [Fobb wiight, OTR/L | w— Click on the downward ar-
f y e rows to access pull-down

— ExaminationT ype

menus.

% Musculoskeletal Evaluation
“ Examination Type’ is used / ™ Functional Capacity Evaluation

= Wiork Assessment
' Physical E valuation

as part of the FCE narrative
and is reported on the cover

page.

" |ndependent Medical Exam

Note:

The description of atest and/or the examiner name can be changed any time by sdlecting

“Exam’ from the Main menu item list, and then “ Modify Descriptions’ from the drop -
down list. If a patient has not be sdected, the Patient Sdection screen will be dis played

before the Exam Description window.

Selection Screen L ayout

As summarized in chapter 3, sdecting “Setup” from the menu items, then “Selection Method’
from the resulting menu, controls the layout of the test sdection screen. Pick the setting which

works best for you.

B Tech Tracker - Example, Jane [E-10002]
Selup FPalient Ewam Histoy Fepoit Impai Window Help

| XK FASS] T 5] ) 1) o]

A Test Selection

IsaTrack i
Goniometry || Inclinometry || PowerTrack

Lifting Hand Test Protocol

5 Position Grip

Rapid Exchange Grip

Sustained Grip

Finch Test

Sensory

Presentation/Appearance

Functional

Provocative Tests

[_[O[x]

AMA Guides 4th Exam 12/23/37 Posttieatment

@ Start| Tracker Commuric... | EventTrack [E)4Tech Trac...  (0)Explaing- goal..| EEPaintShopFrio | | (-2 mITRf @l 7352M

Standard M ode

FCE Mode
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6. If you haven't already done so, select the button corresponding to test you want to
perform from the Test Selection screen. F or more information about testing seections

and software capabilities, refer to the respective modules in this manual.

Note: For more information on specific test protocols, refer to the appropriate test module
documentation.

7. Once atest has been completed, choose the next test from the Test Selection screen.
If the Test Sdlection screen is not visible, click on the first button on the button bar
(labded “Test”) to bring the screen to the foreground.
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Chapter 5
Documenting Patient Intake Information

Establishing a good rapport with the individual you are about to evaluate is very important, and
the intake process is a good op portunity to do that. The individual needs to trust that you are not
going to force hinvher to do something that he/she is not ¢ omfortable with or sure about. The
individual will be more likely to provide you with ther best effort and demonstrate their tr ue
abilities if they are comfortable with you and know all of the rules. This is especially true for
individuals with anxiety wh o do not understand or know their physical abilities and limits.

Access the dialog for adding new patient information as outli ned in Chapter 4, Starting a Test.
To enter data on an existing patient, highlight the patient’'s name from the list, and sdect
“Modify” . In ether case, thefollowing dialog is displayed.

Patient Dialogs:

Personal History

A minimum of a patient name is required to continue with testing. The software uses patient
name, social secur ity number (“SSN”), and claim number to uniquely define a patient record. All
information entered in this dialog will appear on the cover page of the report and is available for
usein the narrative writer. As with all the following dialogs, usethe“Tab” key to advance from
one field to the next, or simply click the mouse in the field of interest. In those fidds in which
multiple lines of input may be added, there is no need to hit the “Enter” button at the end of the
line. The data will automatically wra p around. To start a new paragraph within the fied, use
“CTRL” and the “Enter” keys ssimultaneoudly.

. Patient Informati 21
Click the mouse on th a'e" olmalon
headmg tabs tO toggle Brzonal |Medlca|| Fieferral Sourcel
between the dialogs. T
First & M.1. Last
’7 lﬁ IMacIntyre
The year must be Bith Date [02/12/1954 | 55N [334-42-1837
expressed as a four digit Tarder & Male (" Female
number, i.e*1954" Handedness = Right " Left
Occupation  |Metal Casting
m Mumber: |458-?89Q Click “ OK” when
Use the “Tab” key o { finished to save entered
the keyboard to move data.
the cursor between
fields.
ak I Canicel Help |
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Medical History

Aside from establishing rapport, your interview process should also explore the individua’s
medical history. Fill any gaps in the medical history if a history is provided. If the individual’s
history is extensive, state such and refer the requesting party to the medical history for formal
review. If no medical history was made available, attempt to complete a his tory by report of the
individual. And identify it as such. This data will appear on the cover page of the report and is
accessible for the narrative writer.

Patient Information [ 2] x| X .
el Mol | R Sure| There is no need to hit
edica
erzonal eferral source / “ Enter” at the end Of a
Doctor: Therapist . .
|F|obb D wihight OTR/L line. The data will
Tupe of Injurydlliness: automatl Cal Iy \Nrap TO
Soft tissue strain of the low back. start anew line or
paragraph within the
Date of Onzet: IUZ.-"1 4/1996 f|e|d use the “ CTRL,,
Diagnosis: 1. IEhronic Lurnbar Strain and x,x Enter” keyS
Diagnesis: 2. [5/P L5-51 Disectomy simultaneous y
Diagnosiz: 3. IEhronic Degenerative Disc Diseaze, [DDD)
Medical History Summary:
Pasitive findings an MAl and CT scan for multiple levlel d\sc/
buldges. aggesive DDD and old surgical intervention. Mo
zignz of new herniations.

0.4 I Cancel | Help |

Referral Source

Identify the referral source as formally as possible and the goals of the referral source, i.e.
Can this indivi dual resume their typical work duties? Can this individual perform modified
duty? Is further rehabilitation necessary to return this individual maximum medical
improvement in terms of functional ability?, etc. Referral source goals print on the cover
page and are accessible for the narrative.

Patient Information EHE

F‘ersonall Medical ~Referral Source |

Statu:
’7(:' Patient  Client " Employee |
First & .1, Last Title
Im v“JD-Anne IConnors ICHE.

Address 1 ITri State Insurance Company

Address 2 [1300 Riddell Street

Address 3 IF‘alkCily UT 04060
Goals

1] Can this worker resume hiz curent level of waork?
211F nat, what iz his degree of functional capacity?
3] Determine suggested Impairment.

4] 1z any degree of futher intervention warranted?

(OC; |Dr. C. Emment |
IDr.J. Bashon I

Ok I Cancel Help




Chapter 5

Documenting Patient Intake I nformation

1-29

Notes:

Up to a half page of notes can be added in this dialog. These notes will appear on the cover page
and are typically used to further summarize the medical history, presenting symptoms, goals for

treatment €etc..

| ntake Dialogs:

Patient Information

Personall Medicall Referral Source Motes I

Cover Page Motes:

desired]

Up ta a half-page of notes can be entered here by the
evaluator. These notes are patient specific, but not exam
specific, The notes entered here will appear on the cover

page. and can be entered into the narrative writer if so

-

[ o ]

Cancel

Help

Sdect “Exam” from the Menu Item Line and then “Intake” from the resulting menu, or click on
the button for “Intake’ (pictured b eow). If in FCE mode, click “Intake’ from the button list

which appears under the heading of the main button “Intake/Physical”

. See chapter 2, Software:

General Information for more information on sdecting the menu mode.

B JTech Tracker - Example, Joan [E-10011]

Setup Eatient History  Beport  [mpair. Window Help

o XX

Goniometr\yl

Select..
Start Mew. ..
Modify Descriptions...

] | 10| <

MNotes. . o
TW/CCES Farm,. Lifting Hand Test
LCloze

Dsition Grip
Physical

rpid Exchange Grip

[Earls Sustained Grip
Treatmert -
Provocative Pinch Test

Sensory

PresentationiAppearance

Standard M ode

Select

“Intake” or
the button
pictured below
to access the
following

Intake
Button

NI Tech Tracker - Example. Joan [E-10011]

Setup Patient Exam

18 33X1F) D1 2 1) Ol

Hi it

Musculoskeletal Eval

Intake
Physical Exarm

Hand Tests

Liftin

[

Functional TestsiActivilies:

Analysis

B Start| Tracker Communic:

Protocol

s

EvertTrack

|[E9Tech Trac... [y Esploting -goal. | B PaintShopPro_ | [D 2B 234 @7 7.354M

FCE Mode
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Work History

If appropriate, identify whether a formal job description or analysis was provided. If provided,
indicate the pertinent essential functions and associated critical demands. If not, attempt by
report to understand the physical parameters of t heindividua’s job duties.

Aswith all intake data screens, the data entered in this dialog is printed on the report cover sh  eet
and can be entered into the narrative writer. Use the mouse to toggle between tab headings.

. Intak [21x]
Click the mouse on the — | I I
. Huestionaire Procedures Symptoms
head| ng tabS tO tOgg| e “work History Behavior I Interview
bet\/\mn the d| al OgS Job Description
’75' Emsts 1z Enown " PDL Only |

Eszential Functions

Create accurate ward processed documents and files [as dictated by
the physician] for patient medical records a3 directed by the hospital
administrator

Critical Demands

1. Accurately twpe 80 wpm for constant periods of at least BO ming.
2. Cantrol dictaphone playback with foot operated switch,

3. Walk down the hallway to printer to pickup output.

4. Giossip at the watercooler for 20 min or more.

5. et

ok I Cancel Help

Functional Activity Questionnaire

In order to gain insight as to how the individual is performing outside of work and to offer a
comparison to his’her actual participation in the testing, having the individual complete a
questionnaire can be hdpful. It may also give you information regarding siting, standing,
walking and other functional tolerances. It may also give insight ast o how the individua’s
family life has been changed by the injury. Note any signs that disability behaviors exist outside
of work, whether signs of role reversal or maladaptation appear or are reported.

Behavioral Profile

Getting an idea whether the individual has come to some form of homeostasis with the injury can
also beimportant. Doing so will help you better judge whether the individual can be relied upon
to give best effort, exceed safe limits, or misrepresent hisher abilities. A behavior profile will
offer this insight into the individual. Use caution not to stereotyp e or prgudge an individual.
Use the information to support or refute the actual efforts the individual demonstrates.

Intake

Use the interview process to establish the rapport that is critical to gaining insight and
confidence regarding the patie nt’'s efforts. Document the overall results of the interview in the
dialog.

Symptoms
Document symptoms the patient is currently complaining of or has experienced in the past

Procedures
Document any procedures (surgical, diagnostic, treatment, etc.) the patient has undergonepr  evi-
ously.
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Physical | nfor mation:

Once a patient has been sdected, click “Exam” from the Menu Item List, then “Physical” from

the resulting menu, or click on th e “Physical” button on the button toolbar (pictured below). In
FCE screen mode, click on “Physical” from the button list which  appears under the heading of
the main button “Intake/Physical” as another option.

W History  Beport  [mpair.
or click here ... @ 3:|KI

...then here

to document
physical
observations.

In FCE Mode, first click
here....

Usethe*® Tab” button to
toggle fromfield to field, or
just click the mouse in the
desired field.

Type in the requested data.
If you have the TRACKER
Heart Module, data is
automatically entered when
the heart icon is clicked.

T

FAJTech Tracker - Example, Joan [E-10011]

BN Test Seled

Window Help
ot o 2 ) 5[] 4

HModify Descriptions...

Goniometry

Hotes...

TWCCES Farm.. e e

Lifting

Cloze

Intake hpid Exchange Grip
Goals Sustained Grip
Treatment .

Provocative Pinch Test

5 Position Grip

B|JTech Tracker - Example. Joan [E:

-10011]

Setup Patiert
& &K

ection

Report
A

IntakefPhysical

Musculoskeletal Eval

Hand Tests

Lifting

Functional Tests/Activities

Analysis

Protocals

i Start| Tracker Commuric.

EventTrack

Impaii. Window Help

2Pl AR A sl ¢ =

| Intake

‘ Physical Exam

|| Tech Trac. | (B)Exphiing- gosl..| EEPantshonPro_| |3 2 BI¥3{ AT, 7354m

FCE Screen Style

Physical Information
—Height Wwieight Ok
— i cm, © kg Cancel |
RestingHeart Rate  Sitting Blood Pressure Help |
I?B 120 4 ISU
A CD-ROk |
—Mote:
/ General | Pasture I Mobility | Non-Drganicl

Fain | Sensationl Strength | Balance |/

b

ROM |

ental | Neumlogicl Reflexes |

Frez. Atpp. |

Physical Button

then here.

Click on the respective
button to add notes specific
to that category.
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The data fields on the previous screen are printed on the cover page of the report as well
as on the physical findings report. U se the “tab” key to toggle between fields, or ssimply
click the mouse in the desired space. If the TRACKER Heart Rate module is e nabled,
click on the red heart to import data from the monitor into that fidd. Use the radio
buttons within the “Physical Info rmation” dialog to signify standard or metric units for
the anthropometric data. To document observations associated with postur e, mohility,
sensation, strength, pain, reflexes, ROM, balance, presentation/appearance, mental,
neurologic, or non -organic signs, click on the respective button. This data is printed on
the physical findings report page.

For each tab that is sdected, a corresponding general -edit fidd is displayed (as pictured
below). Place the cursor in the edit box and begin typing. All notes that are entered are

printed out on the “Physical Findings’” report page, and can be accessed as part of the
narrative writer.

Physical Notes - Posture HE

The warker prezents with a very flat back and decreased pelvic tit.
There iz not evidence [or history] of scoliosis or lateral shift.

ak I Cancel Help
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Chapter 6

Adding Notes

To access “ Notes,”
click here....

Note:

Compiled notes box.

Note:

Note writing can be accessed two ways:. through the “Exam” menu item, or by sdlecting
the“Notes” button.

EAJTech Tracker

fA|JTech Tracker Setup  Patient Histary Beport  Impairn. Window  Help

Setup  Patient  Exa E i‘lx Select.. Examiner

Start Mew...
Modify Descriptions... =

|Hand Test Prof

...or here.

Notes are keyed to the sdected exam and are printed on the last page of the report. The
number of notesis limited to 40, and the maximum number of characters per note is 399.
For general notes not keyed to a specific exam, use the cover page notes foun d under
“Patient,” “Modify.”

When sdected, the Notes window appears as below. If the cursor is blinking in the
bottom box, begin typing the note. (If the b linking cursor does not appear in the bottom
box, move the pointer to the bottom box and click.) When the first note is complet e,
click on the “ Add” button. The first words of the note will appear in the top box. If
additional notes are to be added, begin typing the second note in the bottom box. Click
on “Close” when you are finished adding notes.

To delete a note, highlight t he note in the top box by clicking on it, and then sdect the
“Deete’ button.

To edit anote, highlight it in the top box and it will appear in the bottom box. Make the
required changes in the bottom box, then click on *“ Add”

Patient has responded very well to trea Close :"/ AddS any Open nOteS tO the
database and closes the

dialog.

"]

T~ Clickto“ Add” a new note

will perform ROM in 2 wks to evaluate progress| +
\ -y
Notes editing box.

To ddete sections of text in the bottom box, drag the cursor to highlight the text and
press the “Deete’ key on the keyboard. To insert text, place the cursor at the desired
location and begin entering text.
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Chapter 7
Creating Reports

Tracker software allows a complete report to be sent to a printer, or to a computer
screen for previewing. The software is a so flexible enough to create reports for only
those components which are needed, such as the cover page, testing reports or deta ils,
impairment calculations, history charts or notes. With a color printer, some report
components are colorized to help impro ve presentation of the data.

Ti p: Prior to printing, make sure your printer driver is set to run in a Windows™ environment
and is configured to print graphics.

To initiate report creation, select “Report” from the menu item list.

EA|JTech Tracker - Example, Joan [E-10011]
Setup Patient E ik Impair.  Window Help

Click hereto access = X3 A Bt | [ 24
t iti @ i as) EeriodE A = Y. @
report writing. =
EA Test Selection Frogress...

Marrati
Goniomemﬂ| Inclinometrv| an::rI;:ge Hand Test Protocal

| FCE Marrati

Click on the “ Sample Reports’ icon to see sample printouts of each Tracker component.

Patient Exam...

To create a report for only one patient, seect “Patient Exam” and the following dialog
box is displayed with the patient name, test dates, and report options listed.

Patient Report E
Highlight the test to be printed by Example, Jane [E-10002]
clic_ki ng the mouse over the .-':.5;-' . Descriptians - |
desired selection 04/03/1997  New Imjury
02154 Baseive _tee |

|_—Highlight the desired
report components from
the list by clicking on
each with the mouse.
Use the scroll bar to see
all options.

Choose gections to print;

Sp M a

Select the output option by
clicking the mouse in the
corresponding white circle. A

— Print Option
"% Printer " Preview " File

[

Finch Test

Sdlect the appropriate test date or drag the cursor to sdect multiple dates. Highlight the
desired report components with the cursor. Printing to the printer is the default, but the
report can also be previewed on the screen.
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The “Preview” radio button at the bottom of the dialog allows you to view reports before
printing. After sdlecting areport to view, click the “Preview” button then “OK.” This will take

you to the Report List dialog, which is explained below in  Previewing and Printing Reports.

Period Exams...

In some instances printing all exams for a certain time period can be advantageous. If,

for

example, a practiceis set up to perform many tests during the course of a day, there may not be
enough time to print out a report after each patient. With the“ Period Exam” option, all exams
performed on a given day, week, month, etc. can be easily accessed and printed at the sametime.
If “Period Exam” is sdlected, the following screen will appear. Use the pointer to sdect the tests

to print.

-

To print a block of reports, T . - . K
. esxt Date Dezcription Warme Claim Mo.
select the first date, hold the -
“ &ift” key down and click on Concel |
the last test in the block.
GESKE 1 30 I Help H i

. . F'r_qgress E_omp_ an, John 4' ngh“ght the

To pri nt multi p| e blocks of ggiggﬂ ggg :n!:!a: LET'“» Lance Choose sections to prink: report compo-
. kg . e JE—
tests, select the first test, then 03/30/1396  Initial Pemna, Mary Jo f;""i"r_lal ';I’,‘,"i nents to be
. . “ " 03/30/1996  FIRST FORME 1 bemardi, dave Sl R AN i
while holding the* Ctrl” key 03096  RESKE 1 Evample, Jahn - Er.:ﬂs o printed out for
down the entire time, drag the 03/25/1996 FIRST FORME 1 . CHRIS M et Muscle Test the selected
. 03/25/1996 FIRST FORME 1 Altman, Andrew Muscle rode test
cursor over the testsin the 03/24/1998  Inilial _CHRIS P S.
0 : 03241996 Initial Johnzon, Bob ’
first block, then skip to and 03/26/136  Inits .LOR& sometrc 1 est
drag over all subsequent 03/23/199 FIRST FORME 1 . LORA o
03/23/199 FIRST FORME  KING VOP, DJ '
blocks. 03/231396  Frogiess Isometris, J o
03/22/1996  Progress Exarnple, Dwight ;I
. Print O ption,

To select Only SpeCIfIC tests, ’75' Frinter = Preview " File
hold down the “ Cirl” key and

click on each test.

The“Print” and “Preview” radio buttons function the same as in the Patient Report dialog.
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Progress

The*Progress’ sdection allows you to preview and print graphical history charts for the selected
patient. (For more informati on, see Chapter 7: Displaying Patient History of this module)
After sdecting “Report,” then “Progress,” the following dialog appears. From this dialog you
can print and/or preview a history/progress chart for one or more specific tests, or al thelist ed
tests. To sdect specific tests, place the cursor on a test and click, repegating for each additional
test. To desdect, click on the highlighted test. To print or preview al available tests for the
patient, click on “Select All.”

Patient Progress Report

Select tests to orint 0K

ROM - Cervical Flexion/Extension
bAMT - Hip abduction [neutral fles/ext) Cancel

MMT - Hip adduction A
Help Click here to select all tests
listed to the | eft.

- Elbow extension

- Forearm zupination

- Hip flesion from 0%

: Select Al

150 - Shoulder abduction L.
150 - Trurk fexian |~ Clicking here deselects all

Grip - Strength Deselect Al
Grip - Sustained Sel=E tests and allows you to start
over.

L e

Frint Dption
£« Frinter

—— Use these radio buttons to
go directly to printing or to
preview the chartsfirst. The
default is printer.

" Preview

Narrative

All Tracker test data and patient specific data can be summarized in a narrative report formet.
Refer to module 7, chapter 2 Narrative Writing for more details. Creation of the narrative occurs
from this dialog. Depending upon the configuration established  in “Setup” , “ Word Processor”,
the compiled report is entered into a word processor as an RTF file. If no word processor
preference is sdected, the software defaults to Microsoft WordPad. Once imported and
converted (This conversion happens automat ically), the document can be edited, added to,
printed, saved and deleted just like any other word processed file.

FCE Narrative works in similar fashion. Refer to the Tracker FCE Manual for more details.

% Corel WordPerfect - C:\TrackmeAnartvimp. tf

reate Narrative * ) fie Insert Fomat Tooks Window Help 18|

H
D& BES 8 /BO-A S DR
[Tines NewRoman 12 5[ B 2 U = [cone> 7| e 20 | - wp "¢ | E
=
T T

anative Sections Create
[ Personal Info Block
- Referal Source
- Refenal Goals { Test Resull -
B Medical History Persanal Info Block ~Gender

Cancel

B Intake Persoral Infa Block™~Handedness Delste
- Findings Perzonal Info Block ~0ccupation B
; s == | |Personal Info Block~Height Clear ~ ACME HealthCare Clinic

Impairment Lewvel

H Perzonal Info Block weight 555 Street Address

R e

o Gioals Header - Grip Test Results i Uy Oshkosh, WL 77777
L Treatment Findings™ Grip™Grip | rira = Phone 222-555-5555 FAX 222-535-5556
[ Summary Subhead - 5 Position Test owe Hown
Findings™~Grip~Grip Results 112471998
Findings™Grip~Grip Ztile Header b= Patient Name: Joan Example Gender: Female
Findings™~Grp™Grip Y alidity Handedness: Right Occupation: Medical Transcriptionist,
Findings™Grip™Grip 5 Pos SubHead Height: 63in Weight: 125 Lbs
Subhead - Rapid Exchange Data
Findings™~Grip~Grip REG Space e b Range of Motion Results |
Subhead - Sustained Grip =l
Inclinometry.
The pat ested today using the JTECH Tracker ROM - a computerized range of motion
measur

em utilizing dual inclinometers. ROM tests were performed in accordance with g
L

ce of palbable muscle

nartvtmp.itf [[FAB& Ineent | Pattnzozpoe1
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Cover Page

This menu itemis functional for all TRACKER modules if running version 4.0 or later.
Depending upon the configuration establish edin “Setup” , “ Word Processor”, the compiled
cover page report is entered into aword processor as an RTF file. If no word pro cessor
preference is selected, the software defaults to Microsoft WordPad. Once imported and
converted (This conversion happens automatically), the document can be edited, added to,
printed, saved and deleted just like any other word processed file. Refer  to your word
processor manual for more information on how to perform these operations.

Data which appears as part of the cover page includes patient data, medical history, referral
source, work history, physical findings, and summary notes. Only thosefi €ds with entered
data will print as part of the report.

This cover page prints in a different format than the cover pagewhich is selectable as part of
the “Patient Exam” report list.

Previewing and Printing Reports

After clicking “OK” in ether the “Patient Report” or “Period Report” dialogs, the following
screen appears. If “Printer” was sdected, a standard Windows printer dialog appears aut o-
matically. If “Preview” was sdlected, click on the document icon to preview the sdectedr e
ports on the monitor. When you are finished previewing the reports, click the printer icon to
print the reports or click “Exit. ”

The Narrative and Cover Page Reports do not print in preview mode. Use the word proce s
sor to visualize the report prior to printing.

Prints the listed reports.

Closes the window. — Report List ME
File View [Help

List of print jobs - - . .

awaiting action. \

Fle orts to print

e, (0471711995, Progress 4

Previews the highlighted report. To Deletes the highlighted
preview other reports, select fromthe list print job.

and press this button.

As an dternative, sdect “File’ from the command menu in this window for a list of options
including: “Print,” “Print Preview,” “Deete,” and “Exit.”
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Chapter 8
Displaying Patient History

m

Clicking on this
button acts as a
shortcut.

Note:

Once a test has been completed, a history or progress comparison can be displayed and
printed in a bar graph format. To view a H istory chart, sdect a patient from the patient
database, sdect “History” and “Graph” from the pull -down menu, click on the bar -graph
icon, and sdlect a patient from the resulting dialog.

EA JTech Tracker - Patient, Jane [00000]
Setup Patient Exam Wm0l Beport |mpar ‘Window Help
Graph...

l aplaved Exarms..
A Test Selection i Hrany \
Spine/Ly. | IsoTrackl [ | ... I}Y‘T“”

The grayed-out menu selections can be selected after a history chart is
displayed. Their uses are explained below.

A list of all the tests completed for a patient is displayed in the History Selection window.
Highlight the test of interest an d click “OK.”

= History Selection

Test

Cervical Lateral

Cervical Hotation

Min. Kyphosiz/Thoracic Flexion
Thoracic Rotation

Lumbar Lateral

Lumbar Flexion/E xtension
Left/Right Straight Leg Raize
Wrist Flexion/E xtension

WwWrist Hadial/Ulnar Deviation
Elbow Pronation/Supination 3

Cancel

Multiple histories can be displayed at one time by repeating the above process (see page
28 of this chapter). The*®Screen Selec tions” setting in Setup must be set to “Unlimited”
to access this advanced feature.




1-40 Module 1

Tracker System Information

Maximum values
are graphed and
displayed
numerically above
the bars. Norms
areindicated by
arrows.

Time interval an
corresponding
increase (or
decrease) in ROM
or strength are
displayed here.

A maximum of eight sets of bars can be displayed on a graph at one time. If more
than eight tests exist, the additional tests can be viewed by using the scroll bar.

N

Cervical Flexionf/Extension ROM History

0"
Y

= 0"}

O

& . > Test Qat_esand
- descriptions
D are used to
2 3 identify and
9 identify an

O 150l document tests.

0°

FlxExt FltExdt FlxBExd FlxBExt FlxEd
1M4ms 2098 X21/95 3895 453009
Initial  Progress Progress Progress Discharg

Progress: 1014095 to 4030094
Flexion improved 256° Extension improved 26°

/

b 4 Mormal

By placing the cursor over any set of bars and clicking the right mouse button, a
menu is displayed (as illustrated below). Cli cking on “Statistics” displays all of the
data for that specific test. Refer to the applicable test module documentation for
detailed information on the significance of the statistic boxes.

Cervical Flexion/Extension ROM History |‘

4/ I -

Z50 | L o il

BO° | ------ 4------ A--cipput-c Rt ---pgpmt----------------------

IR B B

Statistics
Hide

157 - SN - SN SRR R D

30°

Degrees ROM

FlxExt FlxExd FlExt FlxBEd FlxExt
14095 21595 221095 3MEM5  H30095
Initial  Progress Progress Progress Discharg

Frogress: 10145094 to 4730095

Flexion improved 25° BEdension improved 26° b 4 Marmal
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By sdecting “Hide’ rather than “ Statistics” from the aforementioned menu, the seected
set of data bars disappears. The progress information will then be updated to reflect the
changed bar graph. Using the “Hide’ feature allows you to select only thosee xams you
wish to display.

Progress dates and
improvement values
are automatically
updated to reflect
changed graph.

Degrees ROM

Cervical Flexion/Extension ROM History

Test on
4/30/95 was
L eliminated
with the

“ Hide’
feature. (See
history graph
on previous
page.)

FlxExt FlxBExt FliBExd FlEd
114595 2M085  2f21/85 3114585
Initial ~ Progress Progress Progress

Progress: 114595 to 301 595
Flexion improved 29° Extension improved 31°

b A Bormal

The same results can be achieved after a History graph is displayed by sdecting
“Digplayed Exams’ from the “History” pull -down menu. A list of test dates and their
descriptions will appear. Highlight those tests which are to be displayed on the graph and

press “OK.”

If more than one History chart is displayed, the sdection is for the active

chart. The“Displayed Exams’ select ion can also be used to restore hidden bars.

Click on those exams you
would like displayed on
your History graph.

= Displayed Exams

Date

01/14/95
02401 /95

Description
Initial

Progress 1
Progress 2
Progress 3
Dizcharge

Cancel

02/21/95
03/15/95

Click* OK” to see
modified graph.

Note:

Hiding bars in the displayed histories does not remove the test from the patient database.
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Displaying Multiple Histories and Tests

Multiple History charts and tests can be displayed simultaneously. To use this advanced
feature the “ Screen Sdlections’ setting in*“ Setup” must be set to “Unlimited.”

Sdect tests individually through the History Sdection dialog. To arrange the histor ies
for easier viewing, use the “ Window” menu bar item to cascade or tile the histories.
“Cascade’ overlaps one history chart on another. “Tile Vertical” or “Tile Horizontal”
displays the history graphs so they can all be seen at onetime.

Printing a History

=]

Highlight those tests for
which the History isto be

printed.

Tip:

When a History chart is displayed, it can be printed in either of two ways: First, smply
click on the printer button on the Tr acker menu bar; or second, click on the “History”
menu item, then sdect “Print Graph.”

To print multiple history charts for a patient, select “Report” then “Progress...” from the
menu and the dialog bedow appears. Highlight the History charts to be prin ted and click
“OK.”

Under normal circumstances, the first two tests selected will print on the first page, the

next two on the following page, etc. If more than eight exam dates are present for a
particular test, the History graph will spill over into t he next graph and will be labded
accordingly. All subsequent histories would then be shifted down a page. Use the “Print

Preview” option (explained in the previous chapter) to view the resulting graphs prior to

printing.

Patient Progress Report
Select testz to onint
Cancel |
i Lelera el Use t_h@e buttons to
MK - L e i _tee | highlight all tests, or
deselect all tests.
Select Al |
Deselect Al |
-Broceali Bt D
- Chocolate tint Option .
- Peanuts #Pie _A— Theseradio buttons
ggs .
Lt - T e P are used to preview
- t
150 - Shouider abebuction the graphs or send to
the printer.

Using a color printer, the graphs can be printed in vivid red and blue, which makes a
more dynamic presentation.
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Chapter 9
Creating and Using Custom Protocols

Click here...

...thenhereto ——_
set up atesting

protocol.

Tracker’s ability to custom create protocols alows the user to perform a standardized,
predetermined set of diagnostic tests on patients. Clinicians can now tell assistants to perform a
particular diagnostics protocol on patients fitting a particular desc ription, and the software will
guide them through the entire test series. Based on the results of the tests in the predefined
protocol, the clinician can then decide if further tests should be performed.

A custom protocal is an orderly arrangement of se lected tests (standard or custom) available in
the Tracker System. Custom Protocol can incorporate any Tracker testing module 0 ntheuser’s
system. Tests areidentified and then placed in order according to convenience, logistics, or other
criterion. When a protocol is sdected, the software will display each test in the predetermined
sequential order. This allows the examiner t o complete the test series with minimal interaction
with the computer keyboard during testing.

The Tracker “Next” foot switch i s a very useful tool when using custom protocols. The “Next”
switch can be used instead of the keyboard to close dialogs and ad vance through tests.

To create a custom protocol, select “ Protocol Setup” from the * Setup” menu item.

FA|JTech Tracker - Patient, Jane [00000]

Patient  Exam  History HReport  Impair.  window Help

k| L E Examiner: Protocol Setup <]

F'ruucul Name
Cervical

Add Protocol

Delete Prntncnl
Change Namal
- M T / /

ROM - Cervical Flexion/E xperiion
‘ o 0 - Kok et e, adTes |

ROM - Cervical Lateral Ffexion

MMT - Heck extension Delete Test
ROM - Cervical Rotatign

Move up
Move down

MMT - Neck Aexion
Help |

e

Cover Page Header

Printer Setup...
Print Defaults...

Lifting Hand Test Frotocal

AbA Guides Edition  »
Examiner

Sound

Units

Screen Selections
Test Defaults

Cervical RO

Thoracic ROM

Lurnbar ROM

Interface Box...
Lalibrate 3
Lift Senzor » Lower Extremity ROM

Upper Extremity RO

MMT - Shoulder fleglon
MMT - Wiist flewia
MMT - Shoulder ghduction
MMT - Elbave fleghon [foreapn supinate

..
# Shength Reps
Stiength Time (sec.]

/ i

/ /

" niometer Emlator Click hereto view — Click hereto
previously add a new
created protocols protocol.

Backup..
Bestare..

To edit an existing protocol, sdect it from the protocol name list. To make a new protocal,
click on the “ Add Protocol” button. After “ Add’ is sdected, the software will prompt for the
new protocol’s name. Type the name of the new protocol and click “© OK.”
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Only available
modules are listed.
A[+] designation
in front indicates
that thelisting isa
group fromwhich
you may select
individual tests.
Click on the group
to see individual
tests.

After the new protocol has been
named (Lumbar in this ex- [Lumer ol
ample), sdect those tests which (AddProjoct]
are to become part of the %I
protocol. To view the list of | Tes Fea
available tests, click on the“ Add :.ddt TT
Test” button. The screen below —|-MW
Wi” app%r. Move down
Help

The test options appearing in the screens below depend upon the modules available in
your Tracker software. Use the scroll bar i f necessary to view all available tests.

As shown beow, adjacent to each of the availlable modules, is a set of brackets
containing a plus or a minus sign. A plus indicates the corresponding item contains

additional tests that can be displayed with a double click of the mouse. A minus sign
indicates that the heading has been completdy displayed. Some tests can also be
differentiated based on l€ft or right side.

Highlighting a test indicates that the item has been sdected for addition to the  protocol.
To remove the highlight, click again on the item.

Highlighting a heading has the same effect as highlighting all of t he individual tests under
that heading. For example, sdecting “Cervical ROM” is the same as sdlecting “Cervical
Flex/Ext,” “Cervical Lat. Flexion,” and “Cervical Rotation.” Similarly, sdecting MMT -
Shoulder Flexion assumes that both right and left side  tests will be performed.

Protocol - Test Selection No desi gnation Protocol - Test Selection
—_ ; means you have
[+] KM ] 0K
[+ MMT Lo | reached the last
e Carcel_| layer of the
Help | group and the

testis

]
eck
@ [+] Scapula =
[+] Shoulder

[+] Elbow/Farearm it
[+] Cugtom
[+]150
[-]LFT
[1HIO5H
MIOSH Arm Lift
e ID Lift

Click on the scroll bar to
see additional tests.
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Clicking on the “OK” button P'|°tL°°°L“ame -
takes all tests highlighted in the pmbar
h . Add Pratocal
Protocol Motion Selection )
screen and lists them in the Test Dejete rotoco
Protocol window (pictured at Changs Name|
right). Within this dialog, tests L —
can be deleted, added, moved [ROM - Staight Leg Faise Add Test
. ROM - Ankle Plantar/Dorsi Flesion
y . - ROM - knee Flesion/Extension Llelete | es
up, or moved down. This al Delete Test
. ROM - Hip Flexion/Extension
lows precise control of the order ROM - Hip Abduction/Adduction Moveup |
in Whl Ch the tests areto be co ROM - Hip E:-:lernqla’lnlernal th:utalion
RO - qut |I"I\:-'BISIDI‘1.-'IEVB[SIDI‘1 Move dawn |
pleted. The order of the testsin M e e e
i i i MMT - Hi dial rotati
thlS Wi ndOVV IS the OrdG’ the bAMT - H:E ;nsel:si::?né E:ee straight Help |
software will use to sdect test

screens and prompts.
This button is selected to add teststo the

To ddete a test, highlight the protocol list
test and dlick the "Delete Test"
bUtton' Praotocol Mame
Ll
oot 5 o= |
To move a test up the protocol eld Protacel |
list, highlight the test and click Delste rooca)
the “Move Up” button. Simi-
Change Namel
larly, to move a test down the Tests
lit, click the “Move Down’ ROM - Lumbar Lordosis/Flexion/Exter Add Test |
RO - Lumbar Lateral Flexi =
button. Only one test can be ROM - Hip Flesion/Eslersion
y ‘R0M - Straight Leqg Bal DeleteTestl
. . . iRCIM - Straight Leg Halze L
hlghllghta:l a atime ROM - Ke Fler:iona’Etensi-:-n
ROM - Hip Exb 141k | Rotati b
FOM -t Eterlena Faaton || Merew |
H ROM - Foot | iondE i
After the order of thetestsisd e- o oot version E eerion have down
fined, click the “Closg” button MMT - Hip lateral rotation
! MMT - Hip medial rotation
to savethe pr0t0C0| i MMT - Hip extension - knee straight Help

Highlight a test, and put it in the
proper order with the *“ Move’

ENJTech Tracker - Patient, Jane [00000]

Setup Patient Exam Higtory Beport  Impair.  Window Help

@ il% | IE||£| @l @ Examiner

EA| Test Selection

After protocols have been

defined, access them by pressing Lies iting | Hand Test | Protocol
the “Protocol” button, and then
“Test/Sdlect” from the Test TestiSelect

Sdection window.
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MM JTech Tracker - Example, John []

From the PI’OtOCO| Sd&tlon Wl n- Setup Patient Exam History Repoit [mpair. Window Help

dow, click on a protocol to display A KB (0] ] ] [ exoriner. David Bemardi [7)
all tests associated with that prot o- i Protocol Selection L]
col. To automatically complete Hep | owse

every test associated with a selected

TestAll
Protocols Tests ‘ 4|

pI’OtOCO|, clickon“Test All.” Click- ADD JE [ 01 - Lurbar LordosisiFlesianiExtenS
. . ) Cenvical ROM - Lumbar Lateral Flexion

|rg “T%t" W||| Only access the h|g h- Food Test ROM - Hip Flexion/Extension

. . L. Len ROM - Straight Leg Raise =
lighted test. After an individual test ROM - Knez Flexion/Extensian
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formed. {Lames‘] Test
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Chapter 1
Using Inclinometers

| nclinometry Principles

For purposes of evaluating spinal impairment, goniometers have been disallowed in court
since 1989. Inclinometers are the prefer red method for measuring mobility of the spine.
Quoting fromthe AMA's Guides to the Evaluation of Permanent Impairment:

Regional spinal mation is a compound motion, and it is essential to measure smultan e
ousdly the moation of both the upper and lower extremes of that region. Therefore, mea s
urement techniques using inclinometers are more appropriate than those utilizing goniom e
ters for obtaining reliable spinal mobility measurements.

Tracker’s dual inclinometry is much more accurate than a single inclinometer and ispr e
ferred when documenting spinal range of motion. The second sensor automatically su  b-
tracts out extraneous motion; therefore, the value displayed and entered into the software
is the true motion.

Dual inclinometers are also useful for extremity ROM measurement. Protocols for mea s-
uring the extremities are outlined later in this chapter.

I nclinometer Calibration

If you are turning the system on for the first time that day, a message indicating the need
to calibrate the inclinometer sensor s appears in the middle of the computer screen.
Typically, the software will prompt for calibration whenever it is warranted.

After the dialog appears, place the sensors on a flat surface, such as a tabletop. Make
sure the graphics on both sensors face the same direction and that the sensors are in the
same plane. When inclinometer sensors are correctly positioned, click on the software's
“Calibrate’ button.

Ensure that the
sensorsarein the
same plane and
facing the same
direction.

Select *“ Calibrate”

after P'aCl ng the Place both inclinometers on a flat level surface

sensors in the proper then select "Calibrate”.

position.

Cancel Help
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I nclinometer Features

Enter and Hold Buttons on the M aster | nclinometer

An enter button is located on the top of the master inclinometer. This button is used to
enter neutral position and end range of motion angles into the software.  An external
“Enter” switch can also be used.

The hold button on the side of the master inclinometer does not provide any function in
the software.  When the inclinometer s are used independent of the software, the hold
button will freeze the display on the master unit. Upon release, the display r everts to
normal operation.

Hand/Foot Switches

Enter switch: This switch is used to enter neutral position and end range of mot ion.
To activate the switch, plug the red connector of the hand/foot switch
into the interface box. The switch can be used on a table or on the
floor as afoot switch.

Next/Skip smtch: This switch can be used instead of the mouse for tabbing through
ROM menu fidds to select the proper joint. Plug the black connector
of the hand/foot switch into the interface box to activate .

Master Inclinometer On/Off Button

The on/off button on the top of the master inclinometer should be "off" when used with
the software because the interface box provides power to the master unit. The master
unit battery (used for independent operati on) will have reduced life if the switch isleft in
the"on" position.

Straps

In some cases, straps can be used as indicated by the Hdp screens. To attach the
inclinometers securdy to the straps, twist the inclinometer back and forth on the strap so
that more hook comes into contact with the loop.

If speed of the exam is important, the straps can be omitted. Firmly hold th e
inclinometers on the body without any dippage Make sure to maintain proper
orientation during the entire movement.

Portable Non-computerized I nclinometer Use

The inclinometers can be used when a computer is unavailable. Detach the dave and
master inclinometers from the coiled cables. Attach each end of the short (1) cable to
both inclinometers. Turn on the master unit us ing the on/off switch located on the top of
the master inclinometer. Consult the Dualer instruction manual for more information  on
portable operation.
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I nclinometer Accuracy Rules

Since inclinometers use gravity as the reference for rotation, proper orientation and use
of theinstruments is essential for ac curacy. The following five rules should be observed:

1. ORIENTATION: Always keep the Vecro faces of the master and dave
inclinometers within 40 degrees of vertical and paralld to the plane of motion. All
planes of motion should ideally be vertical. For spine flexion/extension, spine lateral
measurements, and most extremities, the patient should be seated or standing sot he
sagittal and frontal plane are vertical. For spina rotations, the patient should be
supine or bent at the waist so the tran sverse plane is vertical (or within 40 degrees of

correct marginal incorrect

2. DIRECTION: When using both inclinometers always make sure that the printed side
of both inclinometers face the same direction. Incorrect position will result in signif -
cant angle errors.

Printed sides of master and slave unit are

SN

correct incorrect

3. PRESSING BUTTONS: During spine or extremity measurements in inclinometer
mode, gently press the "Enter" button on the master inclinometer to prevent mov e
ment of the inclinometer on the strap. Using the foot/hand enter switch is preferred
and will prevent this problem. Further verify the accuracy of this step asfollows: | m-
mediately after entering a neutral position the display on the computer should read "0"
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degrees. For the spine, if the number is greater than 3°, sdect the "Repeat Last Rep"”
button and rezero. For the extremities , resdect the measurement.

4. MANUAL PRESSURE ON THE INCLINOMETERS (inclinometer mode):

Always apply equal pressure to the bases of the inclinometers dur ing the entire motion
to prevent the inclinometers from tipping. Be especially cautious when measuring
gpina flexion/extension s on obese patients as the soft tissue over the spine prevents
firm contact with the spine.

5. SLIPPING (inclinometer mode): D o not allow the inclinometers to slide on the body

during the movement. This is especially important during spinal lateral flex ion.
Maintain the same orientation to the spine during the entire movement. When
measuring cervical flexion/extension ensuret hat the inclinometer does not dip on the
head.

Protocols for Range of M otion

Range of M otion Normative Data

Normal ranges of mation listed in reports and on test screens are based on the AMA's

Guides to the Evaluation of Permanent Impairment. According to recent clinical testing,
up to 10% of the normal population may be considered impaired. Therefore, comparing
your patients to the norms should be done with caution. JTech is currently gathering

data on more accurate "norms" based on age and gender. These norms will be included

in future upgrades of this software as they become a vailable.

Neutral-zero M ethod

The range of motion protocols follow the neutral -zero method adopted by the AACS,
AMA Guides, ASHT, APTA, ASSH, and others. This method establishes a reference
position at neutral position, which is defined as 0°. Anglesin  degrees are documented
from this reference position.

One of the most confusing aspects of this method is the ankylosis conditi on, or inability
of ajoint to reach neutral position. For instance, if a knee flexes to 80° but cannot attain
neutral in exten sion (extension lag), the extension measurements should be changed to
negative numbers with the right mouse button. Thisis very important for proper calcul a-
tion of impairment ratings or interpretation of results.

Active/Passive M easur ements
Active - The subject provides the effort t o move the joint.

Passive - The examiner moves the joint through the range of maotion until resistance is
felt or the patient ex periences pain.

Make sure the correct “active’ or “passive’ sdections are used in the software. Impai r-
ment calculations use the largest active or passive measurements of a joint when both are
recorded.
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L ar ge Extremity Range of Motion

Goniometer M ode - Extremity

The software defaults to this mode for measurement of large extremities. The master
unit is used as a goniometer in this mode. WHEN IN GONIOMETER MODE DO NOT
USE THE SLAVE UNIT. Attach therail to the base of the master unit as an aignment
aid. Most of these measurements require two placements of the master inclinometer
while the limb is stabilized . DO NOT ALLOW THE SEGMENTS TO THE JOINT TO
MOVE DURING THE TWO-PLACEMENT PROCEDURE. This is important since
the master unit measures tilt from a gravity reference and any movement will cause
errors.

The goniometer mode is usually not as accurate as th e inclinometer mode but should be
used if:

1.The subject is unable to reach neutral or is ankylosed, or

2.Animpairment ratin g is done, or

3.You are most comfortable using goniometers on the extremities, or

4.Very fast exams are important.

For accuracy, make sure of the following:
1.Therail is properly aligned to the segment.
2.The mation isin a plane within 45° of vert ical.
3.Thejoint is stabilized during the two -step process.
4.The inclinometer sweeps the proper angle.

When measuring knee flexion, for example, the knee is first flexed then stabilized in the
proper position. The master inclinometer is aligned to th e femur and “zeroed.” The
master unit is then oriented on the tibia (as shown by the software Help screen). The
angle is enter ed into the software by pressing the enter switch. In the example shown
below, 140° is correctly measured. If the unit is plac ed incorrectly, as in the second
example, it measures only 40°, an error of 180°! To correct the angle, select the angle
and then sdect the "180 Degree Offset” button. Using this offset feature permits
measurements without the need to follow correct pla cement procedures.

140°

v

correct: incorrect:
140° measured 40° measured
Select " 180° Offset" to correct
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Inclinometer M ode - Extremity
Theinclinometer mode for extremity measurements can be used if:
1. The subject can reach neutral position, and
2. Very accurate results are needed, and
3. Speed of the exam is not as important.
Thismethod is STRONGLY recommended if recruitment is occurring.
In most cases both inclinometers are used. This mode is usually more accurate than the
goniometer mode since alignment to landmarks is not required and the measured
segment can be isolated. Neutral can be verified by using either a flat surface (such as a
yardstick) or other visual aids, depending on the joint.
When using a strap to affi x a sensor to an extremity, the inclinometer Vecro face can be
oriented in any direction paralld to the plane of motion as sho wn in the following
example
correct correct correct

Ankylosis - Extremities

If the subject cannot reach neutral position, then a negative number m ust be assigned to
the angle. Use the right mouse button to change angles to negative or sdect the
“Ankylogs’ button in the T est screen. For example, during ebow flexion the subject
measures 120° and in extension the angle is 30° from the neutral posi tion. The angle
should be changed to -30° since the dbow cannot attain neutral position or beyond into
the extension region.
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120° flexion -30° extension

CAUTION: If anegative number is not assigned to thejoint in this example, theimpai  r-
ment rating module assumes the joint can reach neutral and beyond, resultinginaninco r-
rect impairment calculation.

Spine Range of Motion

Spine Test - " Status' Column
This fidd indicates "ankylosis' if a joint is immobile, and either "lordosis’ or "kyphosis'
in the thoracic minimum kyphosis and lumbar minimum lordosis tests.

Spine Test - "Valid" Column

This column indicates "yes' if at lea st three consecutive measurements are within +/ - 5°
of the average of the three. If the column indicates "no," the measurements do not meet
this consistency criteria and are considered invalid for evaluating impairments.

Spine Test - Straight Leg Raise " Valid" Column

For a lumbar flexion/extension measurement to be considered valid, a straight leg test
should be completed. This validity test subtracts the sum of the sacral flexion and
extension angles from the tightest straight leg raiseangle. (Thisis calculated in the spine
test automatically.) If the resulting value is less than 15° (4th edition AMA  Guides) or
10° (3rd edition of the Guides) the lumbar flexion/extenson measurements are
considered valid (negative numbers are also considered less tha n 10°) and the valid
column indicates "yes." If the measurement is invalid, or "no," you should dect to omit
(defer) the calculated impairment for lumbar flexion/extension in the impairment section
according to the Guides.

Spine Repetitions

At least three consecutive measurements must repeat within +/ - 5° or +/- 109%,
whichever is greater, of the average to be considered valid fo r evaluating impairments.
The software will prompt for each repetition until this validity criteria is met. If the
validity criteria is not met after six repetitions, an impairment will not be rated. In this
instance, malingering should be suspected and  the subject should be rescheduled.
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In following the prompts, notice that you do not rezero the inclinometers at neutral after
each repetition. Do not remove or alt er the position of the inclinometers during the three -
to-six repetition procedure. If dther inclinometer is moved during the t hree to six
repetitions, sdect "Redo last rep,” rezero at neutral per the prompt, and continue the
repetitions.

Ankylosis - Spine

If a subject cannot reach the neutral position, the region is ankylosed. Sdlect "ankylosis'
in the appropriate spinetest and follow the “Help” instructions. A negative angle will be
assigned to the sdected ankylosis spine regions.  Always have the subject try to attain
neutral position during measurement. Measure all three planes of motion of a region.

Lordosis’/Kyphosis of the Spine

The curvature of the thoracic region is normally kyphotic at neutral. This is the default
sdection in the test for thoracic flexion. In the rare case the thoracic spine is lordaotic,
sdect "Lordosis' in the test for thoracic "Minimum Kyphos is' and the angle will be
assigned a negative number.

The curvature of the lumbar spine is normally lordotic at neutral. This is the default in
the test. In the rare case when the neutral lumbar spine is kyphotic in the test of lumbar
"Minimum Lordosis," sdect "Kyphosis' and the angle will be assigned a negative
number.

This determination of the curvature of the spine at neutr al is necessary for proper
impairment calculations.

= Spinal Statistics v &

Motion Fepetitions  Status ValidMax Ave Dev Imp
Flexion 4947 50 Yes 80 4% -2° [
{ Extension 58 60 &8 Yes B0 8% 2% O

The Statistics box, which appears by following the procedure outlined in Module 1,
Chapter 7: Displaying Patient History, provides information on a specific test. The
Spinal Statistics screen shows each repetition (a maximum of six) whether or not thetes t
was valid, the average of the valid repdtitions, the maximum value of the three valid
tests, and the amount of deviation.

Deviation provides an indication of the spread of the data, and it is the value which is
used to determine if a ROM test isvalid. If the average of the three repetitions exceeds
50°, the deviation is expressed as a percentage. If the average of thethreer epetitionsis
bdow 50°, the deviation is expressed in degrees. Using the above data as an example,
the average flexion valuei s 49°, and the greatest deviation from averageistrial 2 at 47°.
Therefore, the deviation is expressed as 2°. Similarly, the average for extension is 59°,
and the greatest spread from average is 1° (all three trials). Therefore, the 1° deviation
is expressed as a percentage difference, which is 1.67% rounded up to 2%.
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Spinal ROM Tests and Dialogs

Once the following screen has been accessed, cervical ROM testing can begin. Refer to
Module 1, Chapter 4: Sarting a Test for information on how to access this screen, or
any other testing screen.

EA JTech Tracker - aaaaa, aaaaa [] H[=] E3
Setup Patient Esam Histow Report |mpai Window Help
@ & z Tl =] E g Examiner: Dr. Smith hd
A Extremities (Upper) ROM - Inclinometry [_[CI=]
. Fight Left Impainment
Tpper Extremity Hormal dct Fass. Act. Fass. Made Right Left
Wrist Flextion (60+) 43 Incl %
Wrist Exctension (80+) 28 Incl 5%
|’ Wrist Radial Deviation (204} 19 7 Goni. 0% 0%
|} rist Uinar Deviation (30+) 0 -7 Goui. 0% 0%
|— Ebow Pronation (304} -
| ELow Supination (704 _
U EDbow Flexion (1404} 137 a7 Gomi 0% o
Ebow Extersion (o4 2 -47 Gomi 0% % .
| Shoulder Tternal Rot (804 - This drOp-dOV\ln
|| sherlder Excternal Rt (60+) _ .
Shemldsr Flexion (18041 _
[ et e — = = — menu is used to
Eumezus/Se apuls Flax. (140+) _
[ it i change ROM test
Shoulder Adduction (4043 _
|: Shoulder Abduction (1704 —_ defaults. Only
Upper Extremity ROM Impairment (WE): 5% thOSG Optl OnS aval I _
v Active .
If subject is unsble to reach neutral (Anleylosis), Goniometer mode mmst be nsed Passive ablefor a reg| on
Act/Pass . .
A will be displayed.
AMA Guides 4th Exam: 03/18/97 goni2 gl
v Left
¥ Inclinometer
Goniometer

1. ROM tests can be performed as active or passive, some test also require Ieft/right
designations, and some can be performed in inclinometer or goniometer mode. To
change the testing setup, click on the “Defaults” button.

2. ROM testing is completed in p airs, which are arranged by gray and white bands. Click
anywhere within a band to begin testing the corresponding pair. After clicking on a
band, the following standard ROM T esting screen appears.

“Cancel” deletesall

repetitions completed and Numeric and graphic

5Spinal Range of Motion

returns you to the N _ / display of the differential
previous screen. L] | Ceneel ! angle between the main and
: " ____—— Rep 1 2 3 4 5 6 |.. A slave sensors.
Up to six repetitions can Flexion 45 46 B :
be used to meet AMA —— Normal value for this
Extension 56 58 el

validity criteria.

Slect “ Ankylosis’ if the ——
patient is unableto
reach neutral position.

fuss |

~Neutral Status
& Non-Ankylosis Restart Set | Repe
O Ankylosis 1

N

&

Main Sefient 081°

motion.

Numeric and graphical
displays of the angle of both
the main and slave sensors

hen patient is in Extension position, press EMTER
I EXT to stop tegt)

Slave Sensor 0197

from neutral position.

Follow promptsin this
box to complete the test.

Deletes all completed

Deletes current repetition
repetitionsand returnstorep 1. and starts it again.
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Note:

Up to six repetitions of each pair may be prompted. When three consecutive repetitions
are completed that meet the 5° or 10% re peatability criteria, the test isover. The current
Testing screen is replaced by the Testing screen for the next plane of moti  on of the same
spinal region. If you need to end a test before three repetitions are completed, press the
"Next" foot switch to save the data and continue to the next pair. The "Next" foot
switch can also be used to "Tab" through these pop -up menus, freeing your hands from
using the keyboard.

Helpful Hint for Impairment Exams. The fastest protocol for measuring multiple
repetitions is to zero the sensors once at neutral and complete all repetitions. In some
cases, a potential malingerer may be a ble to repeat the measurements within the 5° or
10% requirement giving a false impresson of maximal effort. If malingering is
suspected, you may wish to mix up the multiple repetitions. Complete only one
repetition of each in the pair. Take a break or evaluate another component of the exam.
DO NOT EXIT THE TESTING SCREEN FOR THIS PLANE OF MOTION
UNTIL ALL REPETITIONS ARE COMPLETED OR YOU WILL NOT BE
ABLE TO GO BACK INTO THE TEST AND COMPLETE ADDITIONAL
REPETITIONS. After the break, seect "Repeat Rep." Follow the prompts, rezeroing
the sensors on the patient for the next repetition and record the repetition.

= Dualer - Range Of Motion HELP 2
File Edit Bookmark Help

If you have a quaion about the |Qu;)lenlsrl Search | Bask |Hix}my
X K ervical Flexion/Extension
testing protocol for a motion,

dlick on the “Help” button. A G
screen with an illustrated and \l 4 /& %\

written description will appear. ( @/ ¥ e

1 T: - .
I f yOU have the CD = ROM N/B;l\l‘ﬁl Neutr‘a/I [wm;\s‘lrapﬁl ﬁ:;,ur:\f /zd/ens\mn
Optl On, CI I Ck On “ CD = ROM 1. Hold either sensar anywhere an the head in the sagittal plane (use strap and attach to side of head i

sensor slides on the head). Place the other sensarat T1

Hep.” If it is not available
ContaCt JT&h at 1-800-985- 3. With the subject in full flexion press enter. then in full extension press enter. (it head hits T1 sensor.
8324 to upgrade mowve sensor towards the scapula parallel to T1. Select "Repest Last Rep" ifthis occurs)

4, Continue pressing enter at full flexion and extension,

2. Ensure the patientis looking straight ahead in neutral. Press enter.

ROM Video Help [_[O]x<]
Print | Mute | Returi |Raf eeeeee | Involved MusclesHerves I

Cervical FIeX|onlExtenS|on

Cervical Flexion/Extension

CD-ROM Help screen
with full-motion video. ————
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Once the desired tests for a region have been completed, the ROM Data screen

appears with a summary of theresults. For reference, a sample of each of the regional
ROM Data screens has been included. To perform other tests as part of this exam,
click on the Main menu button labeled “Test” to bring up the Test Selection screen.

FA Spinal [Cervical) ROM

Cervical

—_—

Only the three valid
trialsare displayed in

= Flexion
Extension

j Left Lateral

Mormal

this screen. @5t 4
Eight Lateral (45+) 43 44 46

- Left Rotation 8o+ 81 a2 24

Fight Rotation (80+) 81 &0 82

Press right mouse button over EOM pair to delete

=] S

Status Valid  Iropair.

Yes 0%
0%
%%
%%
%%

024

Defaults

A negative sign here
indicates the thoracic
spineislordotic at
neutral. “ Satus’ line
would read “ Lordosis’ if
this were the case.

Negative signs indicate ar—
inability to reach neutral
position (ankylosis).

Spinal [Thoracic] ROM

[ Minimum Esphosis 20 20 24

Flexion G 3 320 34

AN

eft Lateral

{10+

Fight Lateral
[ Left Rotation [ &7 9
Right Fotation 30+ 24 24 30

- || -

Btatus

Eyphosis Yes 0%

Mi& Yes 1%

Tes 1%%

|
Tes

L~ Spinal exams are valid if
three consecutive repetitions
repeat within £ 5° or + 10%
(whichever is greater) from
the average of the three
repetitions.

|~ Impairments are not assessed
if thetest isinvalid.

A negative sign here
indicates the lumbar spine
is kyphotic at neutral.

“ Satus’ linewould read
“Kyphosis’ if thiswere the
case.

~

Check the AMA Guides to —
determineif SLR needsto
be performed.

Spinal [Lumbar] ROM

M ormal
(@25
(25%)

Left Fotation
Fight Rotation
[ 1dinitnom Lordosis (13
Flexion (60+) 2 2
Extension (25t 24 22 18
Sacral Hip Flexion datr 3% 34 35
_|Sacral Hip Extension (5 7 f 5]
Validity
[[Left Straight Leg Raise (654 57 55 58
Right Btraight Leg Radze (65341 33 51 4z
|_1Leg Raize VWalidity™ 33-(3E+T =8
*d = deferred

Status Walid
Yes
Yes

0%

Lordogig ) H/A

74 Yes
Nia Yes 2%
HfA /A \
A DA
Hia Yes
Hia Yes

Yes

Defaults

*Tightest Leg Raise - (Bacral Hip Flexion +Bacral Hip Extension)

An*“¢" for exception is
displayed if the examiner is
taking exception to the AMA
Guides. See Module 3,
Chapter 1: Impairment
Rating for details.

A“ d’ for deferred will be
displayed hereif the SLR test
indicatesinvalidity. (The
examiner can also elect to not
defer the impairments.)
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Extremity ROM Tests and Dialogs

Click here to save the
displayed angles and return
to the Data screen.

Slect “ Ankylosis’ if patient
is unableto reach neutral. If
joint isimmobile, click
“Exit” after first ROM value
isrecorded.

Clicking on a recorded angle allows

overwriting of existing data.

Extremity Range of Motion

180° Offset | ch ROMl Help |
Active  Passive
Ankle Plantar Flexion 34 ~Method— |
Ankle Dorsi. Flexion mv\\
Status ~Side
& Non-Ankylosis Inclifometer « Right
Ankylosis & Gonipmeter  NC Left

hien patient is in Ankle Dorsi. Rlexion position, pre
rgNTER }S\

wlﬂuo
. o . Slave gor 000°
[T angle is ingbrrect by 180°, turn fensor over to orient

correctly o/select "180° Offset” L

/ |

Clicking the right mouse button on the
recorded angle toggles between negative
and positive. Negative indicates

ankylosis.
= Extremities [Upper] ROM ﬂ =
. t Left Impairrnent

Upper Extrermnity  Mommal Aot " Pass.  Act.  Pass.  Node Risht Left
Wrist Flexion (60+) (] _n _ Gom. 0% 0%
Wrist Extension {60+ 63 _n _ Goni 0% 0%
Wrist Radial Deviation {20+ 25 N _ Cond 0% 0%
Wrist Ulnar Dieviation {30+ 31 15 _ Cond 0% 0%
Elhow Pronation (304 59 i3} | 21 Incl. 1% 0%
Elhovar Supination (704 54 6 i T Incl. % 0%
Elbowr Flexdon 400y
Elhow Extension {0+ -
Shoulder Interal Rot. (80+) -
Shoulder External Bot. ot
Shoulder Flexdon (g0 vy
Shoulder Extension (50+4) [
Hurerus/Seapula Flex. (la0vy
Humerus/Scapula Ext. (20+) o
Shoulder & dduction (40+) o
Shoulder Abduction {170+ -

Upper Extrernity ROM Impairraent (

Defaults

If subject is unable to reach neutral {4 nkylosis), Goniometer mode rmust be used

Itnpairment
Mode Fight Left

= Extremities [Lower] ROM

] Right Left
Lower Extremity Mormal Act.  Pass. Act. Pass.
Anle Dlantar Flexion  (40+)

Ankde Dorsi, Fleion  (20+) -
Enee Flexion sy
Knee Extension (o
Hip Flexion ooy
Hip Extension L
Hip &bduction a0y
Hip Adduction L
Hip External Rotation  (50+y
Hip Internal Rotation  (40+y
Foot Inversion ;s
’]FDDLEversion (206

Lower Extremity ROM Impairmment (WP 0%

Defaults

If subject is unable to reach nevtral (Anloylosis), Goniometer mode must be uzed

This button changes the
highlighted angle by 180°.
Use only if angle was
recorded with the sensor
backwards or upside-
down. Refer to“ Help,”
Dualer manual, or
Chapter 1 of thismodule
for proper orientation.

Usethe“ Help” button to
see how to performtests.

Click here to bypass the
automatic prompt and
select a measurement to be
recorded.

“Inclinometer Mode”
requires both sensors.

“ Goniometer Mode” uses
just the main sensor and is
used for ankylosis
measurements.. See Help
for more information.

Whole person impairment
as a result of upper
extremity ROM islisted
here.
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3. From a ROM Data screen, ROM tests on other regions can be completed by accessing
the Test Sdection window through one of the following:

a. Click onthe“Test Sdection” button.

b. Sdect “ Window,” then “Close All” from the menu itemlist.

c. Sdect “ Window,” then “Test Window.”

MM JTech Tracker - Sample, John E. [5-1024] [_ O[]
Setup Patient Exam History Report [mpair. [SGEGEE Help
= = e [E
(A DK[E] ] een = |
Tie B B
Close
. = Cloze All
To bri ng up the Test Cervical Morma R Status Valid  Irnpair.
sl Indo
H : F| Fl a0+ = T 2%
Selection window, so that sion Sl i T— =
you can test other regions, Extension (0+) ¢ 25 (Covcal M| Tes 2%
select one of these. M Left Lateral (45+) 34 35 36 Yes 1%
Right Lateral (45+) 33 35 37 Yes 1%
] Left Rotation (80+) 69 63 66 Yes 1%
Right Rotation (80+) 69 &8 66 Yes 1%
Press right mouse button over ROM pair to delete Defaults

Window arrangement and selection

When the Test Sdlection window comes to the foreground, click on the button
corresponding to the region to be tested next.

A Tech Tracker - Jones. John [00004411 [_[O]x]
Setup Pafient Exam Histoy Report Impai Window Help
@ %X B =] 1 @ Examiner. Dr. Smith =
A Te electio _ ] < =3
H H Goniometry || Inclinometry B Lifting Hand Test Protocol
Click on one of these region AL .
Valid Tmpair
buttons. —

\ Cenvical ROM

Thoracic ROM

Lurnbar ROM

Upper Extremity ROM

Lower Extremity ROM

Leil Folation (B0F)
UR1g11t Rotation (80+)
Press right mouse button over ROM pair to delete Defaults

AMA Guides 4th Exam: 03/19/97 INCL
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4. Toattach notesto the exam, refer to Module 1, Chapter 6:  Adding Notes.
To add other impairments to the patient’'s record, refer to Module 3, Chapter 1:
| mpairments.
To view a patient’s ROM history, refer to Module 1, Chapter 8: Displaying Patient History.
After atesting session is completed, JTech recommends selecting the “Petient Close” button to
NOtE:  dear the screen. This p revents inadvertent testing of future patients in the currently sdlected

patient file IE

To exit the software, click on the “Ex it” button. I@

Manual ROM Data Entry

From the Setup menu drop -down list, * Inclinometer Emulator” allows the manual input of
ROM data. For example, if the inclinome ter was used independent from the computer and the
data was recorded on a chart, the chart data can be manually entered into the  software using this
feature. When “Inclinometer Emulator” is sdected, the following image is placed in the bottom
inch of your software screen.

To use the emulator function, select a patient and region for testing as if you were going to use
the inclinometers.  When the ROM screen is displayed, sdect “Setup,” then “Inclinometer
Emulator” from the Main menu line. With theemul ator displayed, sdect the ROM pair for data
entry and click on the bar. When the Test screen is displayed, click “Enter” onth e emulator bar
to zero the display. After clicking “Enter” the first time, use the “>" buttons or manually typein
the values and click “Enter.” When your entries meet the validity criteria, the software will
automatically advance to the next movement fo r the region. To skip a movement, click on
“Next.” Click on “Exit” to close the emulator.

Clicking < or > increments

the corr%pondi ng Interface Emulator Clicki ng the “ Exit”
inclinometer dial 1°. Master Inclinometer — [ Slave Incli t ; button exits the
Jedt I Cedecde  Bala]|| Brter || tent || Eait4 emulator option.
/ /
Clicking << or >> Clicking “ Enter” button / /— Clicking on the “ Next” button
increments the dial 10° records displayed angle. tabs through the menu field.

Note:

per click.

As an dlternative to using the emulator, use the manual entry system available as a module in
software versions 4.3 and higher. Refer to Module 14, chapter 2 for more information.
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Chapter 1

| mpairments

Note:

The Tracker M.E. Series automatically calculates impairment from ROM and strength
test results. Theimpairment information can be view and printed for the appropriate test
by sdecting “Report” from the Main menu line, then “Patient Exam...” and the test from
theresulting dialogs. To keep information current, Tracker software maintains a dynamic
link to the ROM and strength testing results. Therefore, if you change or delete any test
results, the corresponding impairment in this module is automatically updated. If you
sdlect "Exception” (which is explained later in this chapter) this link is not maintained. If
you uncheck "Exception” later, the link is re-established and the impairment is again
automatically calculated.

Impairments are calculated based on the edition of the AMA  Guides sdlected at the time
of testing. Therefore, if the AMA  Guides edition is changed afterwards, data cannot be
updated to reflect the change.

Adding Other I mpair ments

Note:

In addition to deficits documented through ROM and strength testing, other restrictions
can also affect a patient’s impairment. The Tracker M.E. Series software allows the
addition of other impairments by entering the actual impairment at the correct "Unit," such
as finger, hand, upper extremity, lower extremity, spine, or other organ systems. Each
value to the "whole person” leve and then to final total impairment is calculated in the
Impairment Summary report, which is viewed and printed through “Report,” “Patient

The AMA publishes the Guides to the Evaluation of Permanent Impairment” that details
the procedures used in evaluating a whole person injury in percentages from 0-100. These
ratings are usually done in personal injury or worker’s compensation cases after the
patient has reached the point of maximum medical improvement. The Guides, however,
are also useful in determining trends in injury assessment. To obtain a copy of the  Guides
contact the AMA or a medical book distributor. YOU SHOULD BE FAMILIAR
WITH THIS PUBLICATION BEFORE ENTERING OTHER IMPAIRMENTS
INTO THISMODULE.

To access the impairment adding feature of the software, click on the “Impair...” menu
item from the Main menu line. From the resulting drop-down menu, sdect “Details.” The
Impairment Details dialog will appear (see next page).

To add an impairment:

1. Click onthe“ Add” button.
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N

0.

= Impairment Details
~Unit Item
The Spine -

Spine ROM Add

Right Upper Ext. Gr.4 MM

[+
Unoperated on, stable, w.
. Left Upper Ext. ROM
I Right Upper Ext. ROM
L+

Details

Cervical 4 % E ki
Unoperated on, stable, w/ medically ervica — W Exrlian
documented pain and rigidity. :-‘linimal Thoracic % [ Exception
d ki h on X-ra

egeneralive changes Lumbar I_Z [ Exzception

Other I % [ Exrception

Table |75

Sdlect the region affected by the impairment from the “Unit” list.

Usethe“Tab” key or mouseto movethe cursor to the“Details’ box. Typein enough
detail to sufficiently document the impairment.

Press the Tab key or use the mouse to move the cursor to the appropriate impairment
box. Typeintheleve of impairment corresponding to theinjury.

Use the Tab key or the mouse to go to the Table box and type the referenced table
numbers from the Guides.

If the impairment you entered is different from that prescribed by the AMA, place an
“X” in the exception box.

The impairment is automatically saved when you click “Add” to add another
impairment, click “Close” to exit the window, or select “Item” to review an
impairment.

To review or modify impairment details, select the abbreviated description in "ltem.”
If thelist islong and the item does not appear in the box, click the up or down arrows
to scroll thelist. After the "Item” is sdected, the details of the sdected impairment
will be displayed. To modify, seect "Details’ and type in the new data.

To ddete an impairment, sdect the "lItem,” then sdect "Dedete.”

Note: Some impairments exclude the use of the ROM impairment. For those cases, change the
ROM impairment to 0% to prevent a double rating of impairment.

| mportant: Some states mandate the use of older publications of the Guides for worker's compensa-
tion exams. Before doing impairment ratings, determine the issue of the Guides that is
required by your state and select "Setup” from the Main menu line. The 3rd edition as
noted in the software refers to the 3rd edition, 2nd printing.

Some sections of the AMA Guides are not sufficiently detailed to prevent various interpre-
tations. In these cases, JTech has contacted the authors of the applicable sections and has

defined the calculation according to the authors' intent. For further details on these

inter-

pretations, consult Chapter 22 ROM Impairment Rating Interpretation in this module.
Chapter 2 may also be copied without permission from JTech for the purposes of justifying
the impairment rating when submitting the Impairment Summary report.
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Chapter 2

ROM Impairment Rating Interpretation

The following describes the procedures used by the software to calculate impairments.
Where procedures can be interpreted different ways, JT ech has consulted various medical
associations, worker’s compensation commissions, and the authors of the applicable  sec-
tions of the Guides for clarification. You may copy the following without permission for
use only in an impairment report to further clarify calculation of the numbers.

Spine ROM Charts

These charts use the threshold method from the applicable Guides charts. For example,
the cervical rotation chart lists the following:

0° 6% impairment
20° 4%
40° 2%
60° 1%
80° 0%

Therefore, ROM from 0-19 degrees is 6% impairment, 20-39 degrees is 4%, etc.

Extremity ROM Charts

Most measurements are rounded to the nearest 10° for lookup in the applicable charts.
The one exception is radial/ulnar deviation, which is rounded to the nearest 5°. For mea-
surements that are at the 5° mark, the angle is always rounded to the larger value. For
joints that are unable to reach the neutral position (angleis negative), the angleis rounded
to thelarger number. For example, if ebow extension is measured at -15° (15° of exten-
sion lag), theangleis rounded to -10°.

Preferred Side (3rd edition only)

For the preferred side (handedness as sdlected in the Patient Information screen), the total
upper extremity impairment is reduced as follows:

If impairment is between 5% and 50%, the value is reduced by 5%.
If impairment is between 51% and 100%, the valueis reduced by 10%.

For example, if upper extremity impairment of the preferred sideis calculated at 60%, the
valueis reduced to 54% as follows:

60% - (60% x 10%) = 54%
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Combined Values

In accordance with the Combined Values Tables of the AMA  Guides, values are com-
bined using the formula A + B(1-A). The result is rounded off to the nearest whole
number before being applied to the next value to combine.

Abnormal Motion Validity

This criteria has caused confusion, especialy in states that use the 3rd edition of the
Guides, such as Texas. Tom Mayer, MD from Austin, TX and one of the authors of the
spine section has clarified this criteria.  Additionally, the 4th edition of the  Guides has
been clarified to this same criteria.

The validity should be determined as follows:

When measuring spine abnormal motion, a minimum of three consecutive repetitions
must fall within +/- 5° or 10% (whichever is greater) of the average of the three. The
maximum angle of the three valid repetitions is used to determine impairment. A maxi-
mum of Six repetitions is permissible. If consistency is not met after six repetitions, an
impairment rating for that motion is not calculated.

Lumbar Flexion/Extension Validity Using Straight L eg Raise Test

Confusion occurs when interpreting the definition of "tightest leg raise” JTech has  fur-
ther clarified this issue with Tom Mayer, MD, spine section author as follows:

First the left leg, then the right leg, is measured to the three repetition validity  require-
ment. For the left leg, the software determines the largest angle of the three valid  repeti-
tions. Thesameisdonefor theright leg. Thetwo maximum readings are then compared,
and the smaller of the two angles (called the " tightest straight leg raise") is used in the
validity check.

Next, the largest sacral flexion angle, measured simultaneoudly with the last three valid
lumbar flexion angles, is determined. Then the largest sacral extension angle, measured
simultaneoudly with the last three valid lumbar extension angles, is determined. Thesetwo
angles and the straight leg raise (SLR) are plugged into the following formula:

Tightest SLR - (Max. Sacral Flexion + Max Sacral Extension)

Thelumbar flexion/extension impairments arevalid if theresult is less than or equal to 10°
for al 3rd editions of the Guides or less than 15° for the 4th edition. (Negative numbers
are not considered valid when using the 3rd edition.) If the validity criteriais not met, the
software rates the impairment, but defers the value and does not use the rating in the final
impairment calculations.
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Note: If either the lumbar flexion/extension or straight leg raise repetitions do not meet the 5°
repeatability criteria, the straight leg validity check is not evaluated.

An example may hdp clarify the procedure:

The following data was recorded from lumber and straight leg ROM testing:

repl| rep2| rep 3| repd | rep S| rep 6
Lumbar Flexion 45 44 32 44 45 46
Lumbar Extension 5 5 4 6 7 8
Sacral Hip Flex. 32 31 31 33 34 35
Sacral Hip Ext. 2 3 3 3 2 2
Left Straight
Leg Raise (SLR) 22 23 24
Right Straight
Leg Raise (SLR) 19 20 21

The software evaluates the data as follows:

1. Deatermines if three valid lumbar flexion/extension and SLR's were recorded. In this
case the answer is yes.

2. Determines the maximum sacral hip flexion/extension angles corresponding to the
LAST threevalid lumbar flexion/extension angles. In this case, the maximums are 35°
flexion and 3° extension.

3. Deaterminesthelast three valid SLR's for theright and left side.

a. Of thesevalid readings, it determines the maximum for each side, whichin this case
are 24° right and 21° |eft.

b. Determines the minimum of these two maximums, which is 21°.
4. Numbers are plugged into the formula:
Tightest SLR - (Max. Sacral Flexion + Max Sacral Extension)
21-(35+3) = -17
Sincethisislessthan 10° or 15° requirements, impairment for lumbar flexion/extension

is valid for both the 3rd revised and 4th editions of the Guides. However, since the
valueis negative, the impairments are not valid using the 3rd edition.

Spine I mpair ment

The software adds all ROM impairments for aregion (i.e. cervical) and combines the sum
with other impairments of the same region. These regional whole person impairments at
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combined to obtain the whole person contribution of the spine. If ankylosis is present in
theregion, the following criteria are used:

Ankylosis per 3rd edition, 3rd edition revised only

Ankylosis of a spinal region excludes impairment rating for abnormal motion of the same
region. You will be able to measure normal mation, but arating is not assessed.  Ankylo-
sis for all three planes of motion for the region should be measured. The software will
usethelargest ankylosis impairment value in the final calculations.

Ankylosis per 4th edition

Ankylosis of a spinal region does not exclude ratings for abnormal motion. If more than
one ankylosis measurement in a region is measured, the ankylosis impairment ratings are
combined and then added to the other abnormal motion ratings for the region.

Upper Extremity Impair ment

All wrist ROM impairments are added together, all dbow ROM impairments are added
together, and all shoulder ROM impairments are added together. Then theresulting  val-
ues from the additions are combined according to the Guides Combined Values Chart.
Finally, any other impairments are combined using the Combined Values Chart.

All ROM impairments of a digit are added together, then combined using the “Chart”
with other impairments of the same digit to obtain the digit’s total impairment. Digit
impairment is converted to hand impairment, then each digit’s total impairment at the
hand levd is added together, and finally this impairment is converted to upper extremity
impairment.

The final upper extremity impairment is then converted to whole person impairment by
multiplying by .6.

L ower Extremity | mpair ment

3rd edition, 3rd edition revised

At the lower extremity unit all ankle/foot ROM impairments are added together, all hip
ROM impairments are added together, and all knee ROM impairments are added to-
gether. The resulting values are then combined using the Combined Values Chart. Fi-
nally, other impairments for the lower extremity are combined using the Chart.

The final lower extremity impairment is then converted to whole person impairment by
multiplying by .4.

4th edition

All impairments are combined for final lower extremity impairment then multiplied by .4
for whole person impairment.
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Chapter 1

Manual Muscle Testing - General Considerations

M anual M uscle Testing Precautions

Thefollowing are general guiddines to minimizerisk of injury to the patient. Please note
that these guidelines are not comprehensive and cannot cover all conditions. Final  respon-
sihility for the risk of injury lies with the examiner.

1. Forceincrease should be gradual.

2. Patient should be CLOSELY observed for any evidence of pain. The test should be
stopped immediately if this occurs.

M anual M uscle Testing - General | nformation

Manual muscletesting or grading should be performed when neurological problems at the
nerve root or peripheral nerve are suspected, or if disease or disuse affects the muscles.
Manual muscle testing can help identify specific nerve motor function. Bilateral testing
indicating a weakness in several muscles may further substantiate disease or injury  involv-
ing nerve roots or peripheral nerves, aslong as disuse or disease of the fibers of the mus-
cle, or disorders of the higher levels of the central nervous system, areruled out. Manual
muscle testing should never be used alone to diagnose, but should be used in conjunction
with other diagnostic testing tools such as the Tracker ROM (Inclinometer Rangeof Mo-
tion system) and the dynamic scan capabilities of the DynaTrack SEMG.

If arehabilitation programisinitiated, bilateral manual muscle testing should be completed
at periodic intervals along with other diagnostic testing. Use the Tracker History module
to graphically display the effectiveness of treatment when documenting grade 4 or 5
muscle strength tests using the PowerTrack 11 manual muscle tester.

M anual M uscle Testing Accuracy

Observation of the following general rules should be followed to help insure repeatability
and accuracy when using the PowerTrack |1 manual muscle tester.

1. If testing bilaterally, the muscles and/or tendons that normally cause the motion should
be palpated bilaterally to hep identify substitution by muscles other than the prime
movers. Adjust patient stabilization or position until substitution is diminated. Consult
the CD-ROM Hép as necessary for proper setup. If substitution continues, document
the nature of the substitution in the “Patient Notes” section of the software.

2. The lever arm length between the attachment point of the muscle and the PowerTrack
Il transducer must be the same between repetitions and sessions. Make sure the unit is
placed at the same location for each repetition and test. For multiple repetitions, better
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| mpair ment

Note:

accuracy is achieved if the unit remains placed on the body during all repetitions.

3. Ensure the starting point for breaking action is at the same range of motion paosition for
each test and repetition. This is necessary because of the wide variations in force the
prime movers can oppose depending on the starting point of breaking action.

4. Determine the plane of motion of the segment and ensure that the PowerTrack II  trans-
ducer is not sideways or off axisto this motion. Additionally, apply forcein thedirection
of motion.

5. Always build up resistance smoothly until the position is broken. In general the break
should occur within 2-3 seconds. Prolonging the time to break may introduce fatigue.
Shorter breaks are at higher risk of re-injury or may not allow for buildup of maximum
contraction. For difficult to break segments, two hands may be required.

Ratings and M anual M uscle Testing

According to the AMA’s Guidesto the Evaluation of Permanent Impairment, a “Grade’
must be completed to calculate a muscle strength impairment. (For more information on
grading, see Module 6, Chapter 1. Grading.) First, complete a bilateral muscle strength
test using the PowerTrack 1. If the deficit is greater than 15%, select grade 4 asindicated
by the software upon closing thetest. If the patient istoo weak for manual muscletesting,
sdect a grade from 0-3 using standard protocols (see Help - Grading, sdect CD-ROM
Hdp if available from the grade dialog, or see Module 6 of this manual). Finally, sdect
the involved nerve. The impairment will automatically be calculated based on the grade
and nerve sdlected.

The nerve must be sdected before an impairment is assessed. The exception is the lower
extremity 4th edition AMA Guides whichisbased on grade only. The softwarewill adjust
for this exception automatically.

In many cases, problems with a nerve can weaken more than one muscle. If all the af-
fected muscles are graded against this same nerve, then multiple impairments will be  as-
sessed for the nerve. According to the AMA  Guides, only the maximum loss of function
resulting from the nerve should be rated. To prevent this multiple rating of impairment,
sdect “ MMT Exclusons’ from “Impair...” inthe Main menu list.

The nerve with the highest levd of involvement should be selected for impairment rating.
For example, C5 nerveroot injury has resulted in a weakness of the anterior ddtoid inner-
vated by the axillary nerve, as well as weakness in the rhomboids innervated by the dorsal
scapular nerve. Thehighest leve of nerveinvolvement isC5.  Theperipheral nervesare
not selected!
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Manual Muscle Test Grading

For detailed information about muscle test grading, see Module 6, Chapter 1:  Grading in
this manual.

CD-ROM Help

If PowerTrack CD-ROM Héep has been installed, clicking on the “CD-ROM” buttonin a
sdlected test will display an illustration of the affected muscles, the cited scientific  refer-
ences, nerve innervation and root, and four testing videos with complete voice dialog for
each grade of the sdlected motion (176 videos). Use of this help increases accuracy
through standardized procedures and increases the confidence of ancillary personnel doing
thetesting. Also, this help can be printed and inserted into reports.

Test Selection M ethods

The Muscle/Moation selection dialog can be used to sdect the motion associated with a
muscle group using one of five methods. Thedialog is designed so that selections cascade
to other choices all displayed simultaneously on the same screen. This provides instant
feedback to assist in sdection and determination of involved nerves or muscles. Also,
other muscles and nerves that may be affecting the motion are displayed at the bottom of
the dialog for possible alternate selections.

Myotome Testing

Myotome testing involves testing all muscles innervated by a sdected nerve root or nerve
root group, such as the brachial plexus. This method is considered reiable as long as
disuse or disease of the fibers of the muscle or disorders of the higher leves of the central
nervous system are ruled out. Myotome testing can be completed using one of two
selection methods.

1. Root to peripheral nerve - This option lists all peripheral nerves innervated by the
sdected nerveroot. When one of the displayed nerves is sdected, the affected muscles
are also displayed.

2. Nerve Root - This option lists all muscles innervated by the selected nerve root.

Additionally, using the Peripheral Nerve sdection method, although not a myotome test,
can sometimes diminate a nerve root as the problem.

Never use myotome testing as the sole basis of a diagnosis, also include nerve conduction
velocity tests, dynamic scan SEMG tests using the DynaTrack System, X-ray, €tc.
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Confirming Specific Nerve I njury/Disease Diagnosis

If all muscles innervated by a selected nerve root are weak, this may lend strong evidence
to adiagnosis involving problems with the nerve root. However, in some cases additional
testing of nerve roots above and below the affected nerve root may be necessary to deter-
mineif the problem is more extensive.

If only afew muscles innervated by a selected nerveroot are weak, then the diagnosis may
not be obvious. Determineif the problem stems from a partial injury to the nerve root or
just to the peripheral nerve. Using the Peripheral Nerve sdection method, determine if
the weak muscles are innervated by only one peripheral nerve. If the answer is yes, this
gives greater indication (but not absolute) that the injury is with the peripheral nerve.
Further NCV and SEMG testing may confirm your suspicions.

What if only a few of the muscles associated with the peripheral nerve are weak? This
could indicate a problem further down the nerve than the innervation point for the stronger
muscles. The problem may also beinjury or disease in specific muscles.

Deter mining I nitial Specific Nerve I njury/Disease Diagnosis

If problems are suspected in a general area of the spine, then either the  Muscle Group or
Motion to Muscle sdection method should be used for initial testing. For instance, if the
upper extremity has some general weakness, test the entire upper extremity and print the
reports. Study the selection method in each report that shows muscle weakness, then use
the Nerve Root or Nerve Root to Peripheral Nerve sdection method to display the muscles
that could be affected by various peripheral or root nerves. After careful study, the prob-
lem area may be more apparent. Follow up with additional diagnostic testing or muscle
testing using the Nerve Root or Nerve Root to Peripheral Nerve sdlection method as nec-
essary.

Testing of Injured or Diseased Muscles

If injury, disease, or neurological problems are occurring near or in the muscle fibers, then
the following selection methods should be used:

1. Motion to Muscle - Lists all muscles associated with a salected motion.
or

2. Muscle Group - Lists all muscles by group such as hip, knee, etc.
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Power Track |1 Setup and Calibration

New Installations and First Time Setups

1. Install the hardware using the instructions
in Module 1, Chapter 1 of the Tracker
manual. Connect the phonejack end of the

EA|JTech Tracker

Patient Ewxam History Beport  |mpair. '

supplied cable to the PowerTrack |1 trans- e ﬂ_ﬂ@l @ Exz
ducer. Plugtheround end of cableinto the Printer Setup...
Aux 2 receptacle on the Tracker Interface LS TR
Box. AMA Guides Ediion  » PowerTrack
Examiner

2. Install the software using the instructions Sl ¢ e
in the Tracker Manual (Module 1, Chapter g;":en S :
2. Software Installation). If the Power- s . R
Track |1l transducer and Tracker Interface = I5
Box were received in the same shipment, 'Er:‘;‘ig;f: ol : T
the transducer has been calibrated at the Lift Sersor R
factory. If this is the case, a calibration MMT Sensor BT

diskette is included with your shipment. T | v FoverTrack |
To utilizethefactory calibration, install the Ereitesl St

calibration diskette as part of the Tracker W Stiernih s >

software installation procedure. If the Strength Time...

diskette is not installed with the software,
manual calibration must be performed be-
fore using the gauge.

If PowerTrack Il was purchased as an upgrade to an existing system, the transducer
must be calibrated manually. To manually calibrate the transducer, complete step 3,
then usetheinstructions for Maintenance Calibration outlined below.

3. Set the sensor default for the Tracker Software by sdecting “ Setup,” “MMT Sensor,”
and “PowerTrack I1” (as shown in illustration) from the Main menu.

M aintenance Calibration

Every six months, or upon installing as an upgrade to a current Tracker system, the
software will prompt for a maintenance calibration. However, if the gaugeis dropped or
mishandled, the calibration should be performed before the appearance of the software
prompt. The PowerTrack Il should be calibrated using the following steps:

1. Place the plastic calibration cradle on a flat, levd surface. Install the flat pad in the
PowerTrack 11 transducer and place it in the cradle with the pad up. Make sure the
transducer islevd.

2. Fromthe Main menu, sdect “Setup,” “Calibrate,” and “PowerTrack I1.”
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3 Make sure no external weight is applied to the transducer, then click the “Zero
Cdlibrate’ button. If awarning appears which indicates the values are out of range,
click “no” and contact JTech Customer Service.

With flat pad
installed, make
Placecradle on a ISurg <_jeV| (I:Ie is
flat, level surface. evel In a
planes.

Aux 2 Sensor Senzor Calibration

il : | Clickon“Zero” button with no
Remove any weight from the Coynt: ™ iah lied h sd
load cell and press Zera'. Zeno weight applied to the transducer.

—Step 2

WWeight:

Add calibration load ta the Iztl_UD b O Ka CON

load cell. Enter itz weight in

the Wieight field and press Count: | Apply known weight between 20-30

sl et 7 | Ib. to transducer, type value in box,

and click the “ Calibrate” button.

[oFe | Cancel | Help |

4. Apply a known weight between 20-30 Ib. to the transducer. Make sure the weight

is centered on the transducer pad. Type the value in the “ Weight” box and click
the “Calibrate’ button.

Make sure weight is cen-
tered on pad and that
the transducer is level.

Daily Auto Calibration

The first time the transducer is used for the day, the software will prompt for a
zero calibration. To perform a zero calibration, place the PowerTrack Il trans-
ducer with the pad up. Make sure no force or weight is applied, and click “OK.”
Clicking on the “Postpone’ button in the Calibrate prompt puts off the zero  cali-
bration until the next time the deviceis used. Failure of the software to respond
when “Postpone” is clicked indicates that a full calibration must be performed.
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Chapter 2

Using the PowerTrack Muscle Testing Software

Select this button to
perform ROM testing.

(Contact JTECH if option 8 2% B| wls]] m i

isnot available.)

This button is selected for

PowerTrack and IsoTrack
/ Custom PowerTrack MMT
IsaTrack

strength testing.

The top button is used to select
standard Power Track MMT tests,
and the second button allows you to
test using custom tests you have

created.

To perform a standard manual muscle test, sdect a patient from the database, sdect the
PowerTrack module button, then the “PowerTrack MMT” button. Custom muscle tests
can also be performed by sdecting “Custom PowerTrack MMT.” Custom test setup is
explained later in this chapter.

EA|JTech Tracker
Setup Patient Exam History Beport  Impair  ‘Window Help

EA| Test Selection

Spine fLg. || IsoTrack!
Ext ROM [PowerTrack

Liting Hand Test Protocol

—

PoweerTrack MT

/ Custorn |soTrack

Push - Pull

M uscle Selection M ethods

The test to be

Sdecting “PowerTrack MMT” brings up the following screen, which is used to sdect
tests. “Root to Nerve’ isthe default muscle sdection methodology. (For more  informa-
tion about sdection rationale, see Chapter 1 of this module) The menu boxes instantly
indicate the nerve roots that spawn peripheral nerves and which muscles are innervated by
the sdected peripheral nerves. As you highlight an item, notice how the lists
“downstream” of the selection are affected. Select an item in the musclelist to dictate the
muscle action to be tested.

P Muscle/Motion Selection [_ (5] =]

P o — Click on any of these
£ Rootto Nerve Feripheral Nerve Motion to Muscle/m radiO bUttonS to

" Merve Root " Muscle Group R
Gy _ Testal determine the test
selection method.

Muscles

Merne Roots

o N y
Cor‘rp|eted for the Dorsal scapular Deltoid - middle
. . Ck Long tharacic Dieltoid - posteriar
hlghllghted muscle ca Median (above midforearm Teres minor
- : Brachial plexus(C5-C8.T1 Wedian (ant. interosseus)
IS dlspl ayed here' Uppertrunk{Cs, CE) Musculocutaneous
Middle trunk{CT) FPectaral {lateral)
Lower trunk(C8,T1) Radial (with triceps loss) This box indicates
T Radial {friceps spared) / f th h hl hted
T12 52 Suhscapulars (superior &7 | e Nl |
Summary box gniig

muscles and nerves Coracobrachialis Musculocutaneous(Ce,7)

Grade when.

—~Shoulder flexion I was teﬁed
indicates that other Involved Muscles Merve Innervation/Roois Last Test ml.IS(-: e
I~ D'eltoid - anterior Poillang(C5,B) T i prallOUQy and

may be involved
during the test.
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All of the Muscle Sdection screens share a simil

ar design. Once a muscle (or series of

muscles) has been highlighted, the buttons at the top and bottom of the screen are used to
dictate the next action. Sedecting the “Test” button initiates the test sequence for the
highlighted muscle. Sdlecting the “Grade’ button brings up the Grade screen for the
highlighted muscle, which allows you to denoteif thereis a deficit. (For moreinformation
on grading a strength test, see Module 6 of thismanual.) The“Test All” button sdlects all

muscles associated with a particular nerve root,

peripheral nerve, ec. for testing. The

“Help” button accesses the Help screens for assistance with the particular screen. The
“Close’ button returns you to the Test Selection screen.

Sdecting “Peripheral Nerve’ brings up the following dialog screen for sdlection of the
muscles associated with a particular peripheral nerve.

FA Muscle/Motion Selection

" Motion to Muscle
" Muscle Group

& Peripheral Marve

" Rootta Nerve
" Merve Root

=1=1 , Clickhereto
test all of the
Help | Close | muscles

Fetipheral Groups
Trunk

Peripheral Merves
Accessory

associated with
the highlighted

cobrachialis

@ T

H Lower Extremity Axillary
Click on the Upper Extremity Dorsal scapular pen phera|
Long thoracic
scroll bar to T e = % nerve.
seethe entire Wedian (ant. interosseus
i H Musculocutaneous
list of options. Pectoral (lateral)

Pectaral {medial)
Radial {with triceps loss) ¥

~Elbow flexion (forearm supinated) ‘ i
Involved Muscles Ierve InnervationfRoots e Teeh = — Click hereto
Biceps brachii Musculocutaneous{ca, 6 &5 .
Brachioradialis Radial(Cs i) AT ra test just the
o . p— | K .
Brachialis Radial{C5,6) hlghllghted
muscle.

Sdecting “ Nerve Root” alows you to see (and test) all muscles associated with a

particular nerveroot. The screen below appears.

B Muscle/Motion Selection M= B2
£ Rootto Nerve " Peripheral Merva € Motion to Muscle Help | Close |
& MNerve Roat " Muscle Group
Root Groups Merve Roots Muscles ‘ ﬂl
C1 - Biceps brachii =
Tharacic c2 Brachialis
Lumbosacral 3 Brachioradialis
C4 Deltoid - anteriar
=) CR— | oxcid- e -
CH Deltoid - posterior
o] Ext. carpi rad. long/hrey.
Brachial plexus{Ca-CBT1— Infraspinatus
Upper trunk(:5,CE8) ‘Levator scapulae
fiddle trunkicy) hd Pectoralis major-lower b

- Scapula elevation

Involved Muscles MNere Innervation/Roots

Trapezius {sup) AccessonCr.11)
Wentral ramusiC2,3,4)
Levator scapulae (C3.4
Dorsal scapularCd, )

|»

Last Test Tast
Grade |

4|
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Testing

Clicking on “ Motion to Muscle’ allows you to see and sdect a list of motions associated
with a sdected joint.

BN Muscle/Motion S election HE B3
¢ Petipheral Nerve @ Mation to Muscle
" Rootto Marve . uell | Bl |
¢ Merve Root " Muscle Group
Test All
Motion Groups hiotions ‘ 4|
Trunk/Pekis Ankle dorsi flexioniinversion
Meck Ankle plantar flex. (knee flexed)
Hip Ankle plantar flex. (knee neutral)
:Foot Eversion
» AnklefFoo » Foot Inversion
Scapula
Shoulder

ElbowfForearmirist

~Foot Eversion ‘
Involved Muscles Merve Innervation/Raoots Last Test
Peroneus hrevis Superficial peroneal{l4,5,51})
Peroneus longus Tibial(S1,2) =
rade |

Clicking on “ Muscle Group” enables you to directly sdect a muscle or group of muscles
to betested. A similar screenis pictured below.

FA Muscle/Motion Selection miE B
 Peripheral Merve  © Motion to Muscla
" Rootto Nerve p IR | Bl |
" Merne Root @ Muscle Group
TestAll
hiuscle Groups Muscles ‘—I

TrunkiPelvis
Meck

Adductar brevis

|»

AnklefFoot
Scapula
Shoulder
ElbowFarearmiivrist

Biceps femoris (Lh.)

Biceps fermoris (s.h.) b
Gluteus maxrmus

Gluteus mediug

—Hip medial rotation ‘
Involved Muscles Merve Innervation/Roots Last Test
Gluteus minimus Superior gluteal{Ld,S1,2)
Tensor fascia lata Superior glutealiL4,5 51) —
rade

Highlight the first muscle to betested and click on the“Test” button. Sdecting “Test All”
will highlight all the muscles or motions displayed in the list box furthest to the right.
Sdection of ether of these two buttons will initiate the Testing screen. If your computer
system has a 16-bit sound card and speakers, a voice prompt will begin with instructions
about completing the test.

The Test screenis pictured on the next page. It features an autoscaling, force versustime
split-screen graph that displays left and right side data separatdy. A Validity Status box
in the lower left corner of the screen indicates if the recorded data meets the validity
criteria. Six function buttons, which will be described later, are positioned beow the
graph. In the lower right-hand corner is a real-time display of load on the sensor. The
“Threshold” button allows user-control of the load-level that must be exceeded prior to
data being recorded. Just above the “Threshold” button is a key for distinguishing test
repetitions. Abovethat is a box indicating the status of the current test. Lastly, thereisa
button to access the CD-ROM Hédp system, which has full motion video and narration
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WARNING:

about the test, its positions, and its stabilization procedures. For more information about
the CD-ROM Hep System, contact JTECH at 1-800-985-8324.

Prior to using the PowerTrack manual muscle tester to record data, ensure that the sensor

isin the LOW Threshold Mode and that RESET is pressed. Inaccuracies of 2 pound or

more may result if this step is not taken.

If thereis noload on the transducer and the

softwar e indicates force, use the sensor’'s RESET button rezero the transducer .
Always keep the transducer in the OFF position when it is connected to the computer.

Auto-scaling force and
time axes for graphs.

Validity Status box shows —__

“Yes’ or “ No" after two
repetitions have been
completed.

Click here for CD-

=| JTech Tracker - Example, Dwight G. [E-1005] -~ ROM He p a/gem_
Setup Patient Exam History Report Impair.. Window Help
Ji] 5[] ] Examiner. orswin (]
Elbow flexion [forearm supinated)
S0 y
E Rt Test Status box.
40
Complete
20 /_,\‘ /S/vitch to left or
right side by
™ [[eft | Biah o
4 \ e o clicking these
10 2
/ ®:0
O e 17 2 3 + 5 El 1 2 E] PR F] ) Force curve color
T R Threshold: 3.0 Ibs ki
Left - Yes | o I | Delele I ‘ pelals I ‘ Strength: [Ibs.]) ey.
Right - Yes [ statistics | [ Hew | ‘Close
» L oe | 0.0 Set the test threshold
__—TAMA Guides 4th | Exam: 08/17/95 Initial from1-10 Ib.

Click here to close testing procedure.

Real-time display of
load on sensor.

Sdecting the “ Statistics” button displays a box containing statistical information regarding
the tests over the graphs (shown below). The peak load for each repetition is displayed,
aswdl asvalidity, CV, and percent deficit. Repetitions which have not been excluded are
displayed inbold. To removethe* MMT Statistics’ box, click on “Close.”

L— Statistics box.

=| JTech Tracker - Example, Dwight G. [E-1005] bl |
Setup Patient Exam History Report Impair... Window Help
EEmMES MMT - Statistics
| Side Reps Valid Diff CV Max Del. =]
50 Right 27 27 29 28 Yes 7% 0% 29 38% [
0y Left 46 47 4T 43 Yes 9% 4% 47 CD-Rom Help
40
F iClose! I ‘ Help I Complete
o
ro30 30
c B
e
4 L N
10 10 2
®:e
o ‘ o 4
Sec. 1 2 3 4 5 = 1 z 3 4 5 6
R -

Validity i Threshold: 3.0 “]SI
Left - Yes | Wi I ‘ Delele I | el I Strength: [Ibs.)
Right - Yes | Statistics I ‘ Help I | Close I 0 0

.
| | AMA Guides 4th | Exam: 08/17/95 Initial [
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A sat of unilateral repetitions is considered valid if the greatest difference between
successive repetitions or the coefficient of variation is less than or equal to 15%. The
coefficient of variation is determined with the n-1 method using the maximum of each

repetition.

Deficit is calculated as the percent difference between the maximum repetition of the right
side and the maximum repetition of the left side.

Sdecting the“ Delete Rep” button displays the following window on the Test screen. This
option allows sdective removal of repetitions that may not be indicative of the patient’s
true ability. Validity and statistics are recalculated each time a repetition is diminated.
Tests subsequent to the deleted repetition are moved up, so if rep 2 is deeted, rep 3 is
renamed rep 2 and rep 4 is renamed rep 3.

=‘ JTech Tracker - Example, Dwight G. [E-1005] b =
Setup Patient Exam History Report Impair... Window Help
EF_E |E||@|£§I E Examiner: Dr. Smith :l
Elbow flexion [forearm supinated)
50 et —
& ol T
"
40 40
F Complete
o
30 30
-y
4 o0
10 10 2
®:0
1] a 4
Sec. 1 2 3 4 5 [, 3 4 5 [
Repetitions Right Rep 1 [Throshold: 3.0 ibs]
Validity Right Rep 2 . Thieshold: 3.0 Ibs|
Left - Yes 7_“ Right Rep 3 LI Strength: (Ibs.]
. Right Rep 4 |———
Right - Yes 'ml LEEfIt Rep"]l Fiow 0. 0
Left Rep 2
‘ Left Rep 3
[ | LeftRepa [Extarm: 06/17/36 Intial I

Clicking onthe® Undo” button deletes only the last completed repetition.

Sdlect the“ Details’ button to add information regarding a specific repetition. By clicking
on the check box labeled “Ratchet” you can indicate if the respective force curve exhibits
signs of “Cogwheding” or “Ratcheting Response,” which may be an indicator of sub-
maximal effort. By clicking on the check box labded “Exclude,” you can elect to not use
a curve as part of the statistical and validity calculations. Data input into this screen is
displayed as part of the report writer.

Right Ratchet Exclude Comment ITI
Rep 1 r r Good effort. ’m
Rep 2 r r
e
Rep 4 r x

rLeft
Rep 1 r r
FRep 2 r r
Rep 3 x x FPoor effort given_
Rep 4 x x Cogwheeling evident |
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If the deficit between the maximum values for |eft and right side tests is greater than 15%,
a message will appear indicating such upon sdecting ether the “Close” or “Statistics”
buttons. The prompt will recommend rating this muscle as a grade 4. The muscle test
must be graded if it is to be used as part of an impairment. Consult your edition of the
AMA'’s Guides to Evaluation of Permanent Impairment for more information. Click on
“OK” to proceed with the function of the button that was originally selected.

JTech Tracker - Example, Dwight G. [E-1005]

- [~

Setup Patient Exam History Beport Impair... Window Help
o) ) e e 1 s
| Elbow flexion [forearm supinated)
50 50
40 \Il 40
F Complete
o = Strength Deficit Yarning P
r oo
g @ Right side strength deficit greater than 15%,
grade 4 is indicated.
@ Grade 4 should be selected in the grade screen
[ IR
10 2
®:0
5 ‘ T ol 4
Sec. 1 2 3 4 » £l B 1 2 3 4 £l ]
Validity ¥ 5 Thieshold: 3.0 Ihsl
’r Left - Yes | Wity I ‘ Lt I ‘ Wistiatlle I Strength: [Ibs.)
B =¥ Statisti Hel Cl
| Statistics I ‘ elp I ‘ Close I 0.0
| | AbA Guides 4th | Exarm: 08417195 Initial

To go back to aTest screen, highlight the muscle or motion again from the Muscle/Mation
Selection screen and select “Test.” The graphs will be displayed for viewing. To perform
additional repetitions of this test, or repeat a portion of the exam, select the “Continue’

button as shown below.

= Example, John [EX-1234] B
Setup Patient Exam History Report Impair. Window Help
HEE ml@l EI E Examiner: DOr. Janes =l
Shoulder abduction Sbft e
a0 50 “UEu m' I6
Lo e testing is complete
40 a0 H 13 q i H
,,,nr'" Complete until “ Continug’ is
n| - selected.
Select ¥ Continue” to add \ - -
more repetitions or repeat o e 0
a repetition. \(D\( " 2
ug_ [ ) i ®
v Sec. 4 3 4 El E g Sec. 2 3 4 5 E
- Repetitions Thieshold: 5.0 Ibs I .
V:::IEYYES Continue! ‘ Delete I | Details I Strength: (Ibs] The Ioad Ce” IS
) i inactive until
Right - Yes E{atistics I ‘ Help I | Close I _888 “ Continuen iS
selected.
[ | Ab Guides dth | Examn: 07/30/35 Frogress
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Grading

Asnoted earlier, if amuscletest isto be used as part of an impairment rating, the test must
be graded. Seecting the the “ Grade’ button at the Muscle/Motion Selection screen
enables you to grade the test. For more detailed information about grading, see Module
6: Grading of this manual.

| mpair ment Rating

By performing a grading procedure, the resulting impairment is linked to the extremity

with the motor deficit. If the Impairment Summary is printed out, the motor deficit will

be added or combined (as appropriate) with ROM impairments (or any other impairments
which may have been added) on a regional basis, and then combined to calculate a Whole
Person Rating. For detailed information about impairment rating, see Module 3:
I mpairments of this manual.

In many cases, problems with a nerve will weaken more than one muscle. If al the
affected muscles are graded against this same nerve, then multiple impairments will be
assessed for the nerve. According to the AMA’s Guides, only the maximum loss of
function resulting from the nerve should be rated. To prevent this multiple rating of
impairment, the software's “ Auto-Exclusion” feature will sdect the greatest impairment
for a particular nerve. This feature is accessed through the “Impair..” drop-down menu
item. Theresulting screenisillustrated below. The default setting is “yes,” which means
the auto-exclusion featureis turned on. Only the maximum graded impairment for a nerve
will be displayed in the impairment dialog and on reports. Sdlecting “no” will result in an
impairment being reported for each graded test of the same nerve.

= MMT Auto-exclusion

® On Auto-excluzion ensures that a nerve is
not represented in more than one
impairment for Manual Muscle T esting.

C OFf

Cancel Help
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Creating Custom M anual M uscle Tests

There are 44 muscle tests in the software and on the CD-ROM. These tests were all
adapted from the standards outlined by Kendall as well as Danids and Worthingham.

Occasionally, clinicians must improvise their own methodologies based on their clinical

experiences or a unique patient’s needs. The Tracker software allows the creation of
custom muscle tests, which can be used for any patient at any time. For example, the
standard shoulder abduction test requires the arm be raised to 90° before the transducer is
placed just above the ebow. The clinician, however, may need to test the arm at 0° of
abduction. With Tracker’s Custom Test feature, this can be accomplished.

To create a custom test, select “Setup,” “Custom Tests,” and “PowerTrack” as shown
below.

First, select “ Setup,” = vt [ |m | semer

Examiner:

Brinter Setup.
Print Dfaults

Lifting Hand Test || Protocal

b4 Guides Edition

Sound »
U PowerTrack MMT

s 3

»

»

Sereen Selections Custorm PowerTrack MMT
Test Defauls

thm %Iect “ Cuﬂom Interface Box

Calibrate
Tests” ——uo

lsaTrack

Custom IsoTrack

sh- Pull

and finally select
“ Power Track.”

Create Custom Manual Muscle Tests

After making the above sdections, thefollowing dialog box appears. To add a new custom
test, select the “ Add Test” button. To modify an existing test, click on the downward
pointing arrow and sdect the test from the resulting list.

Manual Muscle Custom Tests [x]

Custom Test Name:
e e s _ Do |
i~ Mumber of Graph:

Humber of Grapl dd Test

& Two Graphs [Bilateral Testing) " One Graph [Symmetric Testing] s

Duplcale Test |
Test Descriptionslnstiuctions: Change Name |
S tting with a1 abducted to 46 degioss. Used as seoond part of thiee & | [iajate Tast
position kest: 90 degrees first, 45 degrees second, O dearees third, —
_| Help

Sdecting the “ Add Test” button results in the following box. Choose a name for the
custom test and type it into the New Test Name box. “OK” accepts the name and
“Cancd” exits without saving the name,

Add Hew Custom Test E

MHew Test Mame:
IShDuIder &hduction - 0 degreey

QK. I Cancel | Help
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The information
entered into this
box is extremely
important. It
should include
enough detail to
insure repeata-
bility of the test.
The information
can be displayed
at the Testing
dialog by using
the “ Test Setup”
button.

After providing a name for the custom test, sdect either “One Graph” if the test is a
unilateral motion or “Two Graphs’ if the test is bilateral. In the Test
Description/Instruction box, type a description of the test or any special instructions to be
observed during the test. Click “Close’ when finished to save the test.

Manual Muscle Custom Tests E Click on this button
Gy Test Hema to add a custom test.
IShnuIder Abduction - 0 degrees j Close |
s o Bt — r Click here to creat_e

% Two Graphs [Bilateral Testing)  One Graph [5 tric: T esting) = aduPIlcateteStS\Mth

+ Twa Graphs [Bilateral Testing ne Graph [Symmetric T esting

Duplicate Test'I/ a new name.
Test Description/ nstmictions: Change Mame J-_\ Click here to change
If patient i unable to raize arm to 30 degrees, test the middle deltoid while | = | Delete Test )
the arm iz at the patient's zside. Place the transducer just abowe the elbow, Lﬁs\l\ the test’s name.
The arm can remain straight or flexed 90 degrees at the elbow. b \
Help | Click hereto delete

the test displayed in

the Custom Test
Name box.

Performing a Custom Manual M uscle Test

From the Test Selection screen, sdect “PowerTrack,” then the button labeed
“PowerTrack Custom MMT.” When the following dialog appears, you can perform a
specific test or perform al the tests on the list. To perform a specific test, highlight the
custom test from the list and click on the “Test” button. To perform all the custom tests
onthelist, seect “Test All.”

Onceinthe Test screen, all buttons function as they would for a standard muscle test with
two exceptions: The “CD-ROM Hep” buttons does not function and there is an

P JTech Tracker - Example, Dwight G. [E-1005] =[O =]
Setup Palient Exam  History Report Impar.  Window Help

ﬂﬂ ﬁl@ E Examiner. Dr. Jones |:I

B Custom MMT Selection M= E3 8BS

Help Cloge |

Clicking here
initiates testing of
all thetestsin the
list.

_Custarn Tests

Clicking on this
button initiates
testing for the
highlighted test
only.

- Shoulder Abduction -0 degrees

|:LastTeslj

AhdA Guides 4th Exam: 04/14/96 Initial
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Clicki ng this B S Test Setup

button displays
the dialog be-
low.

The information in
this box, entered
when the custom
test was created,
helps ensure accu-
racy and repeatabil-
ity of custom tests.

additional “Test Setup” button. Clicking on the “Test Setup” button displays a test
description/information dialog. This dialog includes the details about the test that where
entered when the custom test was created. This feature enables the examiner to verify
patient position, transducer position, or any other information included in the test

description.
Shoulder Ahduction - 0 degrees - PowerTrack <]
S0 S0
Left Right
40 40
30 30
~ L W
20 & 20 T Hight
o 10
10 10 2
@
g ¢:0
O
L D| 1] ¢
Sec. 1 2 3 4 5 53 SEC. 1 2 3 4 & 53
4 alidity Repetitions Thieshold: 2.0 b |
Left -“es :
Right - Yes Undo | Delete | Details | Strength: (b]

Statistics | Help | Llose | 0 0
-

Custom Test Setup

Shoulder Abduction - 0 degrees  Bilateral

deltaid while the arm iz at the patient's side. Place the transducer
juzt abowve the elbow. The arm can remain straight or flexed 90
deqrees at the elbow.

TIf patient iz unable ta raize arm to 90 degrees, test the middle ﬂ
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Chapter 1

|sometric Muscle Testing - General Considerations

| sometric Muscle Testing Precautions

Thefollowing are general guiddines to minimizerisk of injury to the patient. Please note
that these guidelines are not comprehensive and cannot cover all conditions. Final  respon-
sibility for therisk of injury to the patient lies with the examiner.

1.

Force increase generated by the patient should be gradual, especially for testing of the
spine, or in the presence of a musculoskeetal injury, instability, or recent surgery. A
warm-up repetition consisting of 50% of maximum effort is recommended prior to
maximum effort testing for each new test position.

The patient should be CLOSELY observed during testing for any evidence of pain or
discomfort. Thetest should be stopped immediately if the patient reports pain,  short-
ness of breeth, or dizziness.

Contraindications to testing include: uncontrolled hypertension, severe respiratory
problems, herniated disk, severe osteoporosis, structural weakness of the abdominal
or thoracic wall, unsplinted fractures, unhealed torn or sutured tendons, or any other
condition that would be exacerbated by the performance of isometric contraction or
valsalva maneuver.

Proper stabilization should always be provided to effectively isolate the muscle being
tested, minimize substitution, and make the patient fed physically secure enough to
generate a maximum contraction. For specific stabilization guiddines, follow the
instructions of the IsoTrack CD-ROM Héep system.

In the event the patient isilliterate or does not understand English, be sure the patient
is made aware of all the inherent risks of testing and understands the content of the
warning labds.

The IsoTrack software produces an informed consent form (a sample is provided in
the Appendix) and requires that it is signed prior to testing.

Patient | nstructionsfor |sometric Testing

Studies have shown that isometric strength testing results vary according the the  instruc-
tions given to the patient. Therefore, greater consistency will result if the instructions are
standardized as follows:

Tdl the patient: "We are going to measure your strength. These tests are isometric



5-2

Module 5 IsoTrack Testing

strength tests, which means that you will be exerting force, but not moving anything. We
will measure your average maximum force with this apparatus. For each test, please
follow these instructions:”

1. Thetest will be demonstrated for you. If you do not understand, please ask ques-
tions.

2. For eachtest, wewill giveyou at least three attempts. Thefirst is practice, try it at
50% effort. Thisfirst attempt isawarm-up and will help you determineif you know
what is expected.

3 Next you will be given aminimum of two attempts on each test. Try to do your best
on each attempt as your score will be the average of the two measurements.

4. Whenatestisgiven, | will say, " Ready ... set ... go." For the period of thetest, you
should apply consistent, maximum effort. If at any time during the test you experi-
ence pain or discomfort, you should stop the test immediately. The computer will
beep during the test and a double beep when the test is finished.

L et me demonstrate the test for you.
Arethere any questions?

\‘

. Let'sbegin thefirst test. " Ready ... set ... go."

| sometric Muscle Testing - General I nformation

Isometric muscle testing should be performed when neurological problems (due to injury
or disease) at the nerveroot or peripheral nerve leve are suspected, or if injury, disease or
disuse has affected the muscles or joint. |sometric muscletesting can help identify specific
nerve motor function. Bilateral testing indicating a weakness in several muscles may  fur-
ther substantiate disease or injury involving nerve roots or peripheral nerves, providing
disuse or disease of the fibers of the muscle or disorders of the higher levels of the central
nervous system are ruled out. Isometric muscle testing should never be used alone to
diagnose, but should be used in conjunction with other diagnostic testing tools such as the
balance of the Tracker M.E. Series Systems and the dynamic scan capabilities of the Dyna-
Track SEMG.

As part of arehabilitation program, bilateral isometric muscle testing should be completed
at periodic intervals along with other diagnostic testing. The "History" feature of the
IsoTrack software is used to graphically display and document the effectiveness of treat-
ment at periodic intervals along with other diagnostic testing.

| sometric testing provides some advantages over dynamic testing. For example, isometric
testing istypically faster and less costly than isokinetic testing, yet it can accuratdy predict
dynamic strength at reasonable speeds. Stabilization is easier to achieve for motions
where the joint’s center of rotation drastically changes during the arc of motion (e.g. the
spine). Isometric testing is preferred when movement causes pain, such asinajoint  con-
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tracture or during painful arcs of motion dueto joint injury. Isometric testing is typically
less fatiguing (systemically) than isotonic testing; therefore, more muscles can be tested in
one session.

| sometric Muscle Testing Accuracy

Several general rules must befollowed to insure repeatability and accuracy when using the
IsoTrack System.

1. Determine the plane of motion of the segment being tested. Use the Multi-Vector
Alignment System of the IsoTrack to correctly position the patient and transducer so
theload is measured in the plane of motion (on-axis loading).

2. Prior to testing, the muscles and/or tendons that normally cause the motion should be
palpated upon contraction to help identify substitution. If substitution is detected,
stabilization or position should be adjusted until substitution is diminated. Consult
the CD-ROM Help as necessary for proper setup. If substitution continues, docu-
ment the nature of the substitution in the “Patient Notes” feature of the software.

3. Thelever arm length between the attachment point of the muscle and the IsoTrack
transducer must be the same between repetitions and sessions.  Ensure that the unit
is placed at the same location for each repetition and test. For multiple repetitions,
better accuracy is achieved if the unit remains placed on the body during all  repeti-
tions.

4. Make surethejoint is at the same range of motion position for each test and  repeti-
tion. Thisis necessary because the muscle length/tension relationship and joint  me-
chanical advantage change throughout the range of motion.

5. Havethe patient build force gradually until the maximum effort is achieved and held.
In general, the maximum force should occur within two to three seconds. Prolonging
the time to maximum effort may introduce fatigue. Based on the patient’s condition
and endurance leve, use the “Test Time' feature of the software to select the opti-
mum duration of the test (up to six seconds). Standard protocols require at least
three seconds of data collection after the maximum is achieved for valid statistical
determinations.

6. When testing with cable attachments make sure the horizontal line of pull is directly
in line with the transducer’ s center line as shown below.

y

L
= e

Incorrect Correct
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| mpairment Ratings and I soTrack Muscle Testing

According to the AMA Guides to the Evaluation of Permanent Impairment, a “grade’
must be completed to calculate a muscle strength impairment.  First, complete a bilateral
muscle strength test using the IsoTrack. Second, grade the test. If the deficit is greater
than 15%, sdect grade 4 as indicated by the software. If the patient is too weak for
isometric muscle testing, seect a grade from 0-3 using standard protocols (see Module 6:
Grading of this manual or sdect “CD-ROM,” if available, from the Grade dialog). Finally,
sdect the involved nerve. The impairment will automeatically be calculated based on the
grade and nerve sdlected. (For moreinformation, see Module 3:  Impairments and Module
6: Grading in this manual.)

The nerve must be sdected before an impairment is assessed. The exception is the lower
extremity in the 4th edition AMA  Guides, which is based on grade only. The software will
adjust for this exception autometically.

In many cases, problemswith a nerve will weaken morethan onemuscle. If all the affected
muscles are graded against this same nerve, then multiple impairments will be assessed for
the nerve. According to the AMA  Guides, only the maximum loss of function resulting
from the nerve should be rated. To prevent this multiple rating of impairment, select
“Exclusions’ from “Impair...” inthe Main menu list.

The nervewith the highest level of involvement should be sdlected. For example, C5 nerve
root injury has resulted in a weakness of the anterior ddtoid innervated by the axillary
nerve as wel as weakness in the rhomboids innervated by the dorsal scapular nerve. The
highest levd of nerveinvolvement isC5.  The peripheral nerves are not selected!

| sometric M uscle Test Grading

Traditionally, muscle testing uses a grading scheme for documentation and  standardiza-
tion. Grading ranges from 4/5 “Good/Normal” to 0/1 “None/Slight Contraction.” For
more information on grading muscle tests and using Tracker software’ sgrading capabili-
ties, see Module 6 of this manual.

CD-ROM Help

If the IsoTrack CD-ROM Hep has been installed, clicking on the “CD-ROM” button in a
sdected test will display an illustration of the affected muscles, the cited scientific  refer-
ences, nerve innervation and root, and four videos with complete voice dialog for each
grade of the sdected motion. Use of this help option increases accuracy through standard-
ized procedures and increases the confidence of ancillary personnd doing thetesting. CD-
ROM Help pages can be printed and inserted into reports.
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Test Selection M ethods

The Muscle/Motion Sdlection dialog can be used to select the motion associated with a
muscle group using one of five methods: Root to Nerve, Peripheral Nerve, Nerve Root,
Motion to Muscle, and Muscle Group. The MusclessMotion Sdection dialog is designed
so that sdections cascade to other choices, which are al displayed ssimultaneously on the
same screen.  This provides instant feedback to assist in sdection and determination of
involved nerves or muscles. Also, other muscles and nerves that may be affecting the
motion are displayed at the bottom of the dialog for possible alternate sdections.

Myotome Testing

Note:

Myotome testing involves testing all muscles innervated by a selected nerve root or nerve
root group, such as the brachial plexus. This method is considered reliable as long as
disuse or disease of thefibers of the muscle or disorders of the higher levels of the central
nervous system areruled out. Myotome testing can be completed using one of two  selec-
tion methods:

1. Root to Nerve- Thissystemlistsall peripheral nervesinnervated by the sdected nerve
root. When one of the displayed nerves is sdected, the affected muscles are also
displayed.

2. Nerve Root - All muscles innervated by the selected nerve root are listed with this
system.

Additionally, using the Peripheral Nerve sdection method, although not a myotome test,
can sometimes diminate a nerve root as the problem.

Myotome testing should never be used as the sole basis of a diagnosis. Nerve conduction
velocity tests, dynamic scan SEMG tests using the DynaTrack System, diagnostic ultra-
sound, video fluoraoscopy, etc. should also be included when making a diagnosis.

Confirming Specific Nerve I njury/Disease Diagnosis

The fact that all muscles innervated by a selected nerve root are weak may lend strong
evidence to a diagnosis involving problems with the nerveroot. However, in Some cases,
additional testing of nerve roots above and below the affected nerve root may be neces-
sary to determineif the problem is more extensive.

If only afew muscles innervated by a selected nerve root are weak, the diagnosis may not
be obvious. To make the diagnosis clearer, first determine if the problem stems from a
partial injury to the nerve root or just to the peripheral nerve. Usethe Peripheral Nerve
selection method to determine if the weak muscles are innervated by only one peripheral
nerve. If theanswer is“yes,” thereisagreater indication (but not absolute) that theinjury
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iswith the peripheral nerve. Further NCV and SEM G testing may confirm theindications.
What are the indications if only a few of the muscles associated with the peripheral nerve
are weak? This could indicate a problem further down the nerve than the innervation
point for the stronger muscles. The problem may also be injury or disease in specific
muscles.

Deter mining I nitial Specific Nerve I njury/Disease Diagnosis

If problems are suspected in a general area of the spine, then either the  Muscle Group or
the Motion to Muscle sdection method should be used for initial testing. For instance, if
the upper extremity has some general weakness, the entire upper extremity should be
tested and reports printed. Study the selection method in each report that shows muscle
weakness, then usethe Nerve Root or Root to Nerve sdlection method to display the mus-
cles that could be affected by various peripheral or root nerves. After careful study, the
problem area may be more apparent. Follow up with additional diagnostic testing or
muscle testing using the Nerve Root or Root to Nerve sdection methods as necessary.

Testing of Injured or Diseased Muscles

If injury, disease, or neurological problems are occurring near or in the muscle fibers, the
following sdlection methods should be used:

1. Motion to Muscle - All muscles associated with a sdected motion are listed.
or
2. Muscle Group - This method lists all muscles by group such as hip, kneg, etc.
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Chapter 2

|soTrack Testing Setup

First Patient Visit

Note:

The IsoTrack testing system has both hardware and software setup adjustments that must
be made to conduct tests. In the software, a number of list boxes contain parameter
information about standard tests that should not be changed. Thesearethedefault param-
eters required for accurate testing of the selected muscles. Do not change these parame-
ters unless an exception to the standard test is required and the exception is docu-
mented in the “ Notes’ section. Additional list boxes for patient-specific settings are
blank. These boxes are required to be filled before continuing to the next test.

Thefollowing steps should be used when testing a patient with IsoTrack for thefirst time:

Adjust the IsoTrack to the default parameters.

Position the transducer against the patient as instructed.
Complete all required repetitions.

Record parameters in the blank list boxes.

A wbdpE

Convenience and patient comfort should determineif the parameters are recorded before
or after the IsoTrack test.

Wheelchair Option

If the whedchair option is enabled, enter the positions of the right and left whedls on the
platform. These positions will then be required to complete testing. If the patient does
not require the whed chair on subsequent follow up testing, disable this option.

Follow-up Visits

All list boxes should have been filled the previous visit. For accurate retesting, DO NOT
change the parameters unless an exception is required and is documented in the notes.
When retesting a patient:

1. Adjust thelsoTrack according to the displayed parameters and instructions.
2. Position the transducer against the patient as instructed.
3. Completeall required repetitions.
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Platform Parameters

Height Indicator
Srip.

The IsoTrack testing platform has a number of adjustments to correctly position the
patient for standard testing, custom isometric testing, NIOSH lift tasks, custom lift
tasks and push/pull testing. The software includes general testing station adjustment
parameters that apply to a wide population base. These parameters can be viewed
using the “Test Setup” button at the IsoTrack Test screen (see Chapter 3 of this
module). Parameters for standard tests should not be changed unless necessary to
accommodate the patient’s physical condition, and then they should be documented in
the “Notes” section. For some tests certain parameters are patient-specific, such as
the transducer height, and must be documented during testing.

Refer to the following for information about IsoTrack adjustments:

Seat Vector - This parameter indicates the direction the
seat faces reative to the transducer. To set the seat
vector, twist the lever on theright side of the seat until
it indexes in the unlocked position. To lock the sest,
rotate the seat to a mark on the Seat Vector Indicator
and turn the lever to the locked position. If the seat
does not lock, turn the seat dlightly in both directions
from the mark until the lever engages.

Horizontal Vector - This parameter is the degree of
rotation of the transducer around the vertical pole. To
set the Horizontal Vector, release the locking handle
and rotate the transducer until the correct position on

the Horizontal Vector Indicator is centered on the
CAUTION! . Heght Indicator strip. In this example the horizontal

PESEST WMERLSE  vector is0°.

Note: Before testing, make sure the vector locking
handle is in the vertical position with the end
of the handle against the stop.

Height - This setting indicates how high above the
platform the transducer is positioned during a test.
Height can be set from 6” to 97”. To sat the height,
release the locking handle and move the transducer

; along the vertical tube until the top of the transducer is

10| o ,wﬂ[;ﬁlﬁg aligned with the mark on the Height Indicator. In this

e examplethe height is 20”.
L HomzonTAL vECTOR
. A/ Height is often a patient-specific parameter and

should be documented during testing.
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Vertical Vector - This parameter indicates the rotation of
the transducer around the horizontal axis. To set, twist
the knob to release, then rotate the transducer housing
until the indicator points to the correct vertical angle.
Twist the knob as required to lock the vertical vector.

Note: For sometests the vertical vector isleft unlocked
so it isfreeto rotate during testing.

Rail Length - This parameter is the distance the transducer
is moved out from the vertical pole. Rail Length can be
set from 8 ¥2" to 20" with 1/8" resolution. To set, twist
the small handle counterclockwise, then move the
transducer horizontally until the indicator points to the
correct length. Lock therail length by twisting the small
handle until the handle end rests against the vertical tube.

Seat Position - The seat position can be set from positions
1-4. The#1 setting indicates the seat is set closest to the
transducer. To adjust, rotate the two seat stabilizer knobs
(see below) counterclockwise until fully disengaged from
thefloor. Slidethe seat until the indexer locks into one of
the four seat position holes. As a rule of thumb, upper
extremity testing is performed at seat setting 1, and lower
extremity testing is performed at position 2 or 3.

_ Seat Stabilizers - This hardware adjustment is not noted in

> the software. The stabilizers are used to keep the seat level
L e and secure. To adjust the stabilizers, rotate the two seat
¥ stabilizer knobs an equal amount clockwise until the seat is
l stable.
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| soTrack Accessories

A number of testing accessories areincluded with the IsoTrack testing station for usewith
different types of testing. The default accessory is shown in the Accessory list box, and

can be viewed by sdecting the “Test Setup” button at the Test screen. Any changes to
the default accessory should be documented in the “Notes” section.

Caution: Always make sure the accessory is properly locked in position before beginning a

test! Failuretolock the accessory in place could causeinjury. Asshown below, the
black locking knobs are in the up position when locked.

Locked Unlocked

The following accessories are available to be used with the IsoTrack testing system:

o .=

624 - curved pad. 623 - round pad. 625 - curved pad/strap. 506 - cable handle.

> [ —

621 - handle. 626 - long bar. 627 - short bar. 515 - eye hook.
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IsoTrack Calibration

New I nstallations and First Time Calibration

If the IsoTrack testing station and the Tracker Interface Box were received in the same
shipment, then the transducer has been calibrated at the factory and a calibration diskette
was included with that shipment. The calibration diskette should be installed during the
software installation process according to the instructions in Module 1, Chapter 2.

Theloadcel must be calibrated on site if the IsoTrack testing station was purchased as an
upgrade to an existing system. To do this, follow the instructions below for maintenance
calibration.

Maintenance Calibration

Every six months, the software prompts for a maintenance calibration. In the meantime,

if theloadcd | impacts arigid surface or is mishandled, the calibration should be performed
prior to the appearance of the software prompt. Adjust the Vertical Vector to the 180°
position as pictured below and lock it. From the Main screen, select "Setup,” then
"Calibrate’ and "IsoTrack" from the resulting lists. Make sure there is no externally
applied weight on the gauge, and click the "Zero Calibrate’ button in the IsoTrack
Calibration dialog. Insert the eye-hook into the loadcell receptacle. Using a hook or rope,

attach a known weight to the eye-hook as pictured below. Type the weight of the object
into the dialog box, then click on the button labeled "Weight Calibrate” The minimum

weight for calibration purposesis 50 Ib. Any weight up to 400 Ib. can be used.

Vertical Vector at 180° Weight calibrate Zero calibrate

Daily Auto Calibration

Daily, the software will prompt for a "Zero Calibration” to diminate any drift inherent
with load sensing devices. Remove all force from the gauge, position as above, and click
"OK." If there is no time to perform the Zero Calibration, the calibration can be ddayed
until the IsoTrack is used again by clicking the "Postpone’ button.
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| soTrack Push-Pull

This setup is used to simulate functional pushing and/or pulling.

Pull Test

To smulate pulling, set therail length to 82" and lock in

place. The heght is based on the functional pull being

simulated. If a specific job task is not being simulated,
the height should be adjusted to correspond to the
patient's waist. The short bar accessory should be
attached to the load cdl. The vertical vector should be
unlocked alowing the load cdl to pivot fredy.

Document the foot position once the patient has adopted
a comfortable pull posture.

Push Test

To simulate a push test, use the same Multi-Vector
Alignment settings for the pull test above, but change the
accessory to the long bar and three-foot cables. The
vertical vector should remain unlocked. The patient
stands inside the long bar and cables and pushes away
from the post.




Chapter 3

Using the IsoTrack Software for Muscle Testing

5-13

Chapter 3

Using the IsoTrack Software for Muscle Testing

Once a patient has been sdected from the patient database and an exam description has
been selected or defined (see Module 2, Chapter 2: Sarting a Test), sdect the
“IsoTrack/PowerTrack” button from the Test Selection screen.

Select IsoTrack, or other
buttons to use alternative
testing modules. (Contact
JTECH if options are not
available)

s

First select “ IsoTrack/

FA|JTech Tracker
Setup  Patient Exam  History Report [mpair.  Window Help

E i & ITl|=] E E Examiner: =
M| Test § electio _ o]
IsoTrack/
\ Goniometry | Inclinametry I o e Track Lifting Hand Test Protacal

PowerTrack,” then the button
corresponding to the type of test to

be performed.

FowerTrack MMT

IsoTrack

Custom IsoTrack

Push - Pull

[_ O] ]

|_— Thesethree
buttons are part
of the IsoTrack
software module.
The “ Power Track
MMT” and

“ Power Track
Custom MMT”
buttons come with
the Power Track
manual muscle

| AMA. Guides 4th | Exam:

testing module.

M uscle Selection M ethods

Select “IsoTrack” to bring up the Muscle/Motion Selection screen. The results of
sdecting “Custom IsoTrack” and “Push-Pull” are discussed later. Root to Nerve is the
default muscle sdection methodology. The menu boxes instantly indicate the nerve roots
that spawn peripheral nerves and which muscles are innervated by the selected peripheral
nerves. As an item is highlighted, lists “downstream” to the right of the selection are
affected. Sdecting an item in the muscle list dictates the muscle action to be tested. For
more information on muscle selection strategy and methodology, refer to Chapter 1 of this
module.

The test to be completed
for the highlighted muscle
isdisplayed here.

Summary box indicates
that other muscles and

nerves may be involved
during test.

P Muscle/Motion Selection

* Root to Nene

¢ Peripheral Merve " Mation to Muscle

I 3

/W

€ Merve Root " Muscle Group

Mere Roots

Muscles

Cd

CE
ca

Upper trunk(Cs,ce)
Middle trunk(C7)

Lower trunki{C8 T1)
T
T12

Brachial plexus{Cs-C8,T1

Deltaid - middle
Deltaid - posteriar
Teres minar

Darsal scapular

Long thoracic

Median (above midforearn
Median (ant. interosseus)
Musculocutaneous
Pectoral (lateral)

Radial {with triceps loss)
Radial {riceps spared)
i Subscapulars (superior & T

» TestAl

—Shoulder flexion
Invalved Muscles

Herve InnervationfRoots

Deltoid - anterior
IS~ [Coracobrachialis

Aillany(CE,B)
mMusculocutanenus(Cce, Ty

Last Test
04/08/98 }’

Grade

— Selecting one of these
methods determines
the selection method
for the musclesto be
tested.

This box indicates
- whether the
highlighted
muscle was tested
previously and

when.
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Click on the
scroll bar to
seethe entire

list of options. ——

All of the IsoTrack Muscle Seection screens share a similar design. Once a muscle (or
series of muscles) has been highlighted, the buttons at the top and bottom of the screen are
used to dictate the next action. Selecting the “Test” button initiates the test sequence for
the highlighted muscle. The*“Grade’ button is sdected to grade the highlighted muscle if

thereis a deficit. The “Test All” button sdects all muscles associated with a particular
nerveroot, peripheral nerve, etc. for testing. The“Hep” button accesses the Help screens
for assistance with the particular screen. The“Close’ button returns to the Test Selection

screen.

Sdecting “Peripheral Nerve’ brings up the following dialog for sdection of the muscles
associated with a particular peripheral nerve.

FA Muscle/Motion Selection

" Rootto Merve

" Motion to Muscle
" Muscle Group

* Peripheral Merve
" Merve Root

Help

Feripheral Groups

Feripheral Merves

Trunk
Laowrer Extremity
Lnper Extremity

Accessary -
Fuillany
Dargal scapular

Median (above midfarearn
Median (ant. interosseus)
Musculocutaneous

Pectoral {lateral)
Pectoral (medial)

Radial (with triceps logs) T

2

Coracobrachialis

Inyalved MUscles

~Elbow flexion (forearm supinated)

Nerve Innervation/Roots

Biceps hrachii
Brachioradialis
Brachialis

Musculocutaneous(cs,6)
RadialiCs &)
RadialiG4 &)

Last Test
041086

L Click heret
ick hereto
| cese | | testall of the
‘ Test Al :l muscl_% i
associated with
a particular
peripheral
nerve.
Click hereto
4 - test just the
e highlighted
Grads | muscle.

Sdecting “Nerve Root” shows all the muscles associated with a particular nerve root.
Once selected the Muscle/Motion Selection screen changes and appears with options like

the dialog below.

FA Muscle/Motion Selection

 Rootto Nere

" Mation to Muscle
" Muscle Group

" Peripheral Netve
& MNeme Root

Help

ME 3

Close |

Thoracic
Lumbosacral

Root GFDUES

MNeme Roots

mMuscles

» Testall |

» C5

Brachial plexus{C5-C8T1 7
Lpper trunk(Ca CE)
Middle trunk(C T x

Biceps brachii
Brachialis
Brachioradialis
Deltoid - anteriar
Deltoid - middle
Deltoid - posterior

Ext. carpi rad. long/brey,

Infraspinatus
iLevator scapulae
Pectaralis rmajor-lower

-

-

—S9c¢apula elevation
Invalved Muscles

MNeme Inneration/Roots

Trapezius (sup)

Levatar scapulag

ACCESSORCE 1)
Yentral ramus{C2,3,4)
(3,43

Dorsal seapular(c 4, 5)

|»

<

|:Last Test

Test

Grade |
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Testing

Click on“ Motion to Muscle’ to see and select alist of motions associated with a sdected
joint. An example of theresults is shown below.

BN Muscle/Motion S election HE B3
¢ Petipheral Nerve @ Mation to Muscle
" Rootto Marve . uell | Bl |
¢ Merve Root " Muscle Group
Test All
Motion Groups hiotions ‘ 4|
Trunk/Pekis Ankle dorsi flexioniinversion
Meck Ankle plantar flex. (knee flexed)
Hip Ankle plantar flex. (knee neutral)
:Foot Eversion
» AnklefFoo » Foot Inversion
Scapula
Shoulder

ElbowfForearmirist

~Foot Eversion ‘
Involved Muscles Merve Innervation/Raoots Last Test
Peroneus hrevis Superficial peroneal{l4,5,51})
Peroneus longus Tibial(S1,2) =
rade |

Click on “ Muscle Group” to directly sdect a muscle or group of musclesto betested. A
similar screen is pictured beow.

FA Muscle/Motion Selection miE B
 Peripheral Merve  © Motion to Muscla
" Rootto Nerve p IR | Bl |
" Merne Root @ Muscle Group
TestAll
hiuscle Groups Muscles ‘—I

TrunkiPelvis
Meck

Adductar brevis

|»

AnklefFoot
Scapula
Shoulder
ElbowFarearmiivrist

Biceps femoris (Lh.)

Biceps fermoris (s.h.) b
Gluteus maxrmus

Gluteus mediug

—Hip medial rotation ‘
Involved Muscles Merve Innervation/Roots Last Test
Gluteus minimus Superior gluteal{Ld,S1,2)
Tensor fascia lata Superior glutealiL4,5 51) —
rade

To test a specific muscle, highlight it and click the “Test” button. Sdecting “Test All”
will highlight all muscles or motions displayed in the list box furthest to the right.
Sdection of either of these two buttons will initiate the Testing screen. If a 16-bit sound
card and speakers are part of your computer system, a voice prompt will begin with
instructions about completing the test.

The Test screen is pictured on the next page. It features an autoscaling, split-screen
graph of force versus time that displays left side and right side data separately. For a
non-bilateral joint only a single graph appears. A Validity Status box in the lower |eft
corner of the screen indicates if the recorded data is valid. Six function buttons are
positioned beow the graph. Their functions will be described later. In the lower right-
hand corner is a real-time display of load on the sensor. The “Threshold” button allows
user-control of the load-level that must be exceeded prior to data being recorded. Just
above the “Threshold’ button is a color key for distinguishing test repetitions. Above
that is abox that indicates the status of the current test. Lastly, thereis abutton to access
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the CD-ROM Hdp system, which has full-motion video and narration about the test,

its positions, and its stabilization procedures. For more information about the

| so-

Track CD-ROM Hédp System, contact JTech at 1-800-985-8324.

100
Autoscaling force and

time axesfor graphs. ———=p
60
0
- o
Validity status box. 2
“Yes’ or “ No" 520
£

appears after two

e 100

80

60

/\\\- 40

—_

—\ Yy
20

CD ROM Hel%

Threshoﬁ/

Rep 4
Left

Right

Left | Rigl
® FRept

@ Rep2
Rep 4

Strength: (Ib)

repetitions have been
completed.

0Sec 1 2 3 4 5

\ ’]_ef[.\(es Right-Ha

6 0Sec 1 2 3 4 & 6

Y alidity

FRiepetition:
’7 | Unda

|| Delete I

Details |

Testing Setup | Statistics |

Help

| Cloze |

Rep

TestTime ~ |

Click hereto bring
up the CD-ROM
Help system.

Test Satus box.

Click these buttons
to switch between
left or right side.

— Force curve color
key.

— Real-time display of
load on sensor.

"~ Click hereto set

“test time” and

=

Click here to see the hardware
setup parameters for the test

parameters specific to the individual patient.

and software
and to set

Click here to close the testing
procedure.

“ready time.”

Click hereto set a
threshold from 3-45
Ib.

After clicking “Test Setup” the screen shown on the next page appears. Standardized
parameters that apply to a broad population base are displayed in the appropriate list
boxes. These parameters should not be changed unless necessary to accommodate the
patient's physical condition. Patient-specific setup parameters, such as transducer height,
should be entered in the blank list boxes. Unused parameters for the sdected test are not
displayed. If the test is competed without entering patient-specific parameters, a warning
box will appear upon closing the Test screen.

Symmetrical Testing

If the test sdected is a bilateral test, such as a shoulder test, the software displays right
Setting right-side parameters automatically sets
corresponding opposite parameters for the left side. When a symmetrical

and left

Centerline.

Side parameter settings.

Right and L eft Parameter Designations

test is selected the software does not display the right and left side options.

“Right” and “Left” side parameter settings are based on a “hemisphere’
system. From behind the seet facing the pole, the centerline of the platform,
running from seat through the pole, divides the parameters between right
and left. Therefore, any parameter that moves into the right hemisphere is
designated as right and likewise for the left.
parameter is left, transducer parameter isright.)

(In example at left, seat
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Information about the
test used with the oot Dsaintan _
. . . . = b 1 brLct]
patlent is dISp| ayed in ES. escn!:. ion/lnstructions — oK
~— Fatient Pozition: In the seat or wheelchai facing 30 degrees from the post. -
Belts: Hip belt attached tao izolate the upper torzo.

Scapula elevation - Test Setup [%] Box |nd|_CateS
seat setting away

. L Cancel
Accezsorny Placement: Pad placed on the shoulder praximal ta the joint.

: _ | The transducer’s
The parameter tti ngs Patient Action: Attempts scapula elevation. = vertical angle isset
indicate direction of seat — in 5° increments
relative to the hemi- =l EoROMHyp

sphere centerlinein 10°

— Right Side Defaults r— Other Defaults

increments from0°-180°. [T ¢ veoion [or =l = ot st / /£ ;?Jvoi fb\L;tetrot?Sal
This parameter shows — 7 Horizontal'/ector Imo j' IE Yertical Wectar: A Vector islocked
direction of transducer £ Locked  # Unlocked” | or freeto rotate.
rOta_ti on arou_nd the — Left Side Defaults Fiei Lengih: E—g: T .
vertical polein 5° S T Height: H = This box shows the
/// Horizantal Vector [ T Aocesson: IEuwele'ad j glag:nagnj(l;l:irm trom
Left parameters et vertical pole
automatically default / / between 8v5" to
opposite of right. / 20" with 1/8"
This setting is used if the patient is This parameter designates resolution.
confined to a wheelchair. Wheniitis the accessory attached to
checked, wheel placement boxes appear in the transducer for the test.
“ 9de Defaults’ sections. Transducer height

above platform, this
parameter is often
patient-specific.

The following list boxes are not shown in the above illustration, but are available for
certain selected tests:

Foot Quadrant Only available for standing tests.

Wheel Quadrant Displayed when “ Whedchair Option” selected. To set position,
click "Sdlect" button, click on quadrant from resulting display, then click "OK."
Parameter for left side does not automatically default when Right Whed Quadrant is
Set.

Cable Length This box is sdected if cables are used with the accessory. Cable
lengthsarel’, 3, and 5.

Testing Screen Function Buttons

The following sections describe the use of the six function buttons located at the bottom
of the lsoTrack Testing screen.

Statistics

Sdecting the “Statistics’ button overlays the graphs with a box (shown on next page)
containing statistical information regarding the tests. The peak load for each repetition is
displayed, as well as validity, coefficient of variation, and percent deficit. Repetitions that
have not been manually excluded through the Details dialog (see below) are displayed in
bold. To remove the Statistics box, click on “Close.”
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Click hereto cl
Satistics box.

A set of unilateral repetitions is considered valid if the greatest difference between
successive repetitions or the coefficient of variation is less than or equal to 15%. The
coefficient of variation is determined with the n-1 method using the maximum of each

repetition.

Deficit is calculated as the percent difference between the maximum repetition of the right
and the maximum repetition of the left side.

ose the

Isometric Statistics [ x|
~— Right Sic
EN Aye Power Fatigue Ratchet Status

Rep1 A0k 28 b 126 |b-sec 23% Mo Complete
Fep 2 451b 38 b 172 Ib-zec 6% Mo Complete
Rep 3 51 b 44 b 200 |b-sec 2% Mo Complete
Rep 4 58 b 490 222 |b-sec 34z Mo Caomplete

Fieady Time: 1.5 zec har Difference: 36%

M ax Average: 491 CW: 237

Deficit: Walid: Mo

~ Left Sid
[GEN Aye Power Fatigue Ratchet Status

Rep1 b b 147 Ib-sec 447 Mo Complete
Fep 2 b 30lb 138 Ib-zec 443 Mo Complete
Fep 3 27hb 241 49 |b-zec 100% Mo Complete
Rep 4 Incomplete

Fieady Time: 1.5 zec har Difference: 20%

M ax Average: 32k CW: 15%

Deficit: 36% Walid: e

Hep |

Thefollowing is a summary of thelift task statistics:

Repetition statistics are specific to each repetition.

Maximum force recorded from the end of ready timeto the end of the
test.

Average force during from the end of ready timeto the end of test.

Indicates the subject’s ability to sustain force over time. The area
under the curve from end of ready time to end of test.

Percent difference between the maximum and the load value at the
end of thetest. If patient does not sustain a load until the end of the
test, 100% fatigue will be reported.

Checked in “ Deails’ if the curve exhibits oscillations indicative of
“ratchet response’ or “cogwhedling,” which may indicate submaximal
effort.

“Complete’ if test extends beyond ready time or “Incomplete’ if test
ends during ready time. “Exclude’ is sdected from “Details.”

Overall statistics apply to the test as a whole.

Test Time

The predetermined length of the test in seconds. Test time begins
when the threshold is exceeded. Test time includes ready time.
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Ready Time........... Examiner controlled time period usually dictated by how rapidly
patient can build strength.

Max Average......... The maximum of the averages determined above.

Max Difference ....The maximum difference between successive repetitions. It isused as
part of validity to determine consistency of effort.

CV e, Coefficient of variation, which is a statistical calculation indicating
spread of data.

Valid........ccooeenee. Yes/No indicator. A test is valid (“Yes”) if ether the CV or Max
Differenceis 15% or less. “No” indicates both values are greater than
15%.

Delete Rep

Sdecting the “Delete Rep” button brings up the following window on the Test screen.
Tests that may not be indicative of the patient’s true ability can be sdectively removed
using this screen. Validity and statistics are then recalculated each time a curve is
eliminated. Tests subsequent to the deleted repetition are moved up, for example, if rep 2
isdeleted, rep 3isrenamed rep 2 and rep 4 is renamed rep 3.

EN JTech Tracker - Isometrix, John []
Setup  Patient Exam History Report Impair.  ‘indow Help

CD ROM Hel

Threshold
Rep 4

Highlight, then click on therep to delete it.

Undo
Clicking on the “Undo” button deletes the last completed repetition.

Details

Sdecting the “Details’ button allows the adding of notes regarding a specific repetition.
At the Details screen, clicking on the check box labeed “Ratchet” marks the respective
force curve as exhibiting signs of “cogwheding” or “ratcheting response,” which may be
an indicator of sub-maximal effort. Clicking on the “Exclude’ check box permits the
curve to be excluded from statistical and validity calculations. Repetitions excluded
through the Details dialog appears in standard type (not bolded) in the Statistics dialog.
Input into this screen is displayed as part of the report writer.



5-20

Module 5 IsoTrack Testing

Click and drag hereto

Right Ratchet Exclude Comment
Rep 1 I | Good effort. lm
Rep 2 N r
Rep 3 r X
Rep 4 C 7 |

Left

Rep 1 r r

Rep 2 r [

Rep 3 x [ Poor effort given.
Rep 4 X x IEogwheeling evident.|

Test Time

The "Test Time’' alows you to change the default time parameters for the test (see
Module 1, Chapter 3). Test timeisthe overall length of thetest. "Ready time" is used to
provide the patient a time buffer at the beginning of the test to reach maximum effort.

Only the data sampled from the end of ready timeto the end of test (“sampletime’) isused

for reports and statistical calculations. As a rule of thumb, the sample time should be at
least three seconds.

To adjust the ready time, position the pointer on the right-hand edge of thered bar. Press
the left mouse button and drag the edge of the bar to the desired value. To adjust the test
time, position the pointer on the right-hand edge of the green bar and drag it to the desired
position. Click “OK” when finished.

Test Time i

X . : . Click and drag hereto
u " Feady: 1.5 Test: 45
adjust “ ready time. \!YI l - l "/[// o e
jesee | | Adjusting test time

0 1 2 3 4 5 b after a test has been
Click. and drag the right barder of the red bar perform_ed will erase
ta change the ready time,  Click and drag the the test information.
right border of the green bar to change the
test length.

Cancel I Help I

Changing test length will eraze this set.
Whould you like to continue anyway’?

Warning which appearsif test
timeis adjusted after a test has
already been completed.

With some tests the effects of changing ready time from 1.5 seconds to one second can
dramatically affect some calculations. Therefore, if comparisons are to be made for a
patient using multiple test dates, the ready time and the test time should remain the same
in each instance. The software automatically sdects the ready time and test time
according to the patient’ s previous exams using the test.
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If the deficit (difference) between the maximum value for the left side and the maximum
value for the right side is greater than 15%, a message will appear indicating such upon
selection of ather the “Close” or “Statistics” buttons. If thisis the case, and the muscle
test isto be used as part of an impairment, the software will recommend rating this muscle
as a grade 4. Consult your edition of the AMA Guides to Evaluation of Permanent
Impairment for more information. Click on “OK” to close the Warning box and proceed.
To rate the muscle as part of an impairment, click on the “ Grade’ button in the

Muscle/Motion Selection screen and use the instructions in Module 6:  Grading of this
manual.

x|
100 Wi 100 Right CD ROM Heli
80 80 Threshold
Rep 4
Left
60 60
M Left nghtl
e e /L —
o Bl 5trength D eficit Wamning
qi) —\ Left side strength deficit greater than 15%. Grade 4 should be
20 ' : .
= . zelected in the grade screen for impaiment rating
[=}
ES I
0Sec 1 2 3 1
Walidi Rep
’VLSH'YSS RightHo ’7 hda | Delete | Details | TestTime |
Testing Setup | Statistics | Help | Cloge | Threshold: 10.0 b I

Continue
To go back to aTest screen, highlight the muscle or motion again from the Muscle/Mation
Selection screen and select “Test.” The graphs will appear. To perform additional

repetitions of this test, or repeat a portion of the exam, sdect the “Continue’ button as
shown below.

<]
100 100 \ CD ROM HE'%
T T The software
" ® Th;:h: Id// assumestesting is
Left complete until
ﬁ[l ﬁl] “ H 3 -
,\\*\ Lot | gk Continue’ is
) Inue” selected.
Select “ Continue” to add 40 e 0 .

mor e repetitions or repeat

a repetition.

= | Rep 2
—X E @ Rep3
20 Rep 4
Strength: (Ib)
0Sec 1 :2 3 4 5 6 DSec 1 2 3 4 5 [
Yalidity R

epetitian: —
\ .
’7Left¥es Right-Ha \’7\ Continue | [iElEte | Details | RS | The |Oad Ce” IS

inactive until
“Continue” is
sel ected.

Fc/e- s}
[
=

T Fesiing Selip | Sigtsics | Hep | Clse | Thiesheld: 1000 |
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Grading

Muscle tests have traditionally been graded on a 0-5 scale, with zero being non to slight
contraction and five being full contraction. Upon selecting the“Close’ or the “ Statistics”

button, the software will prompt you to grade the test if a bilateral deficit greater than
15% exists. Grading the test is not necessary if it is only being used for things like
screening or evaluation of progress. The test must be graded if it is to be used as part of
an impairment rating. For more information about muscle test grading, see Module 6:

Grading of this manual.

| mpairment Rating

Performing a grading procedure links the resulting impairment to the extremity with the
motor deficit. If the Impairment Summary is printed out, the motor deficit will be added
or combined (as appropriate) with ROM impairments (or any other impairments that may
have been added) on a regional basis and then combined to calculate a “ Whole Person
Rating.” To view alisting of added impairments, sdect “Impair...” and “Details’ fromthe
menu items at the top of the screen. To see how the impairments were added or combined,
preview the Impairment Summary on the screen by sdecting “Report,” “Patient Exam,”
and the appropriate test date. At the Print dialog box, use the mouse to place a check in
the boxes next to “Impairment Summary” and “Print to Screen.”

In many cases, problems with a nerve will weaken more than one muscle. If al the
affected muscles are graded against this same nerve, then multiple impairments will be
assessed for the nerve. According to the AMA  Guides, only the maximum loss of function
resulting from the nerve should be rated. To prevent this multiple rating of impairment,
the software’ s* Auto-exclusion” feature will seect the greatest impairment for a particular
nerve. This feature is accessed be sdecting “Impair...” from the Main menu list. The
resulting screenisillustrated on below, and the default settingis“On.”  Only the maximum
graded impairment for a nerve will be displayed in the Impairment dialog and on reports.
Sdecting “Off” will result in an impairment being reported for each graded test of the
same nerve.

Default setting is“ On.” Auto-exclusion l

Clicking * Off” will report
an impairment for each test \

~ &~ 0n Auta-excluzion ensures that a nerve is naot
of the graded nerve. reprezented in more than one impairment
for Muzcle Testing.
C0f

Cancel Help
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Creating Custom IsoTrack M uscle Tests

Thereis awide range of muscle tests in the software and on the CD-ROM. These tests
were all adapted from the standards outlined by Kendall as well as Danids and
Worthingham. Occasionaly, clinicians must improvise their own methodol ogies based on
thar clinical experiences or a unique patient’s needs. Tracker software allows the creation
of custom muscle tests that can be used for any patient at any time. For example, the
standard shoulder abduction test requires the arm to be raised to 90° for testing. The
clinician, however, may want to test the arm at 0° of abduction. With IsoTrack’s custom
test capabilities the clinician can test the shoulder at any degree of abduction.

To create a custom test, select “Setup,” then “Custom Tests,” and then “IsoTrack.”

Slect “ Setup” first,

then select “ Custom
Test,”

and finally, select
“|soTrack.”

Custom PowerTrack MMT

IsoTrack

Custom IsoTrack

>
> Push - Pull
e

After “IsoTrack” is sdected, the following dialog box will result. To add a new test,
sdlect the“ Add Test” button. To modify an existing test, click on the downward pointing
arrow and sdlect the test from the resulting list.

The custom test name is
entered in this box.

The test description and  ~——___|

any special instructions
for the test are entered
in this box.

These boxes are used to

define the test parameters ——

and patient positioning.

\

Isometric Custom Tests [ x|
Custom Test Name: Mumnber of Graphs Close |
‘Isample j & Two Graphs [Bilateral Testing)
™ One Graph [Symmetric Testing) Add Test
Test Descriptionsnstructions: Dugee 6 :I’
=
Change Namﬂ
Delete Test ]
=l Help |
T — Right Side Default — Dther Default:
Fiequired Fiequired
¥ SeatVector ™ Seat Posiion: I VI
™ Harizontal Vector: I Vertical Vector: —
[T L/R Foot Quadrants: CLocked & Unlocked
™ Fail Length: B -

- Left Sids Defaull ? E___ 3
Seat Wector 20°L I Heght E: —3:
Haorizontal Yector: ™ Cable Length: I - I
LR Foot Quadrants: I Select | V' Accessony: IFlound Pad Vl

Click here to add a new
/ custom test.

—— Click hereto create a
duplicate test with a new
name.

AN

Click here to change the
name of an existing
custom test.

Click here to delete the
test highlighted in
Custom Test Name box.
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Sdecting “ Add Test” in the Custom Test dialog results in the following box. Type the
name of the new custom test in the box and sdlect “OK.”

Add Hew Custom Test

Mew Test Mame:

IShouIder.ﬂhduction -0 degrees

QK. I Cancel | Help

After the name of the test has been defined, sdect either “One Graph” if the test is a
unilateral motion or “Two Graphs’ if the test is bilateral. Click on Test

Description/Instructions and type a description of thetest or any special instructions to be
observed during the test.

Custam Test Name: Number of Graphs Llose
pe—m = Two Graphs (Elateral Testing) TI L — Once all the test
i i — * One Graph (5 ymmetic Testing) (2] Uest
Select graph option according [ | Do parameters are
Chings Nams set, click on the
_ _ _Dekie Teat | “Close” button
Placing a check in these ER to exit and save
bOX% tur ns the par amers i Right Side Defaults ———————————————— Other Defaults
. Requied Rieguired the test.
On, removi ng the Check turns NV SeatVectar ™ Seat Postion 'I
them off. Unchecked I Horizontal Vector: I Wertical Vectar =
’ : . ™ L/R Foot Quadrants: CLocked & Unlocked
parameterswill not be visible Lot Sde Defauls B et E___=
at the Testing screen Setup Seat Voo ,': et E — E
. r . Horiznrtsl Vectar: Cable Lengtr: -
dlal Og even If a Val uelis L/R Foot Quadrants: W accessony: lm

‘I‘: g plta::er’l\wtertlrt] fogl standi n? tests arzele;ertid ?fo:cmk't ng i Left side” Seat” and “ Horizontal” vectors

elect. © Mlacement screen, hel€tl foot position automatically default to the opposite of the right side
with the left mouse button and the right position with the right settings
mouse button. '

Set the parameters for the test using the check and list boxes. Checking the parameter
check box means that parameter will be displayed when “Test Setup” is sdected at the
Test screen. Standard parameters can be set beforehand, while patient-specific parameters
(such as height) can be checked and left blank. Parameters checked and left blank,
however, must be entered before closing the Test screen.

Performing a Custom I sometric M uscle Test

From the Test Selection screen, select “IsoTrack” and the button labeed “ Custom
Isometric.” The dialog shown beow will appear. Highlight the custom test to be
performed from the list. After the test has been highlighted, select the “Test” button. To
perform all custom tests on the list, sdect “Test All.”
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Tip:

Select this button to test a
patient using all the
custom tests on the list.

Select this button to test -
us ng OnI y the | Shoulder Abduction -0 deg "
highlighted test. g

Once in the Test screen, al buttons, except for the “CD-ROM Help,” function as they
would for a standard muscle test.

To conveniently test a patient using multiple custom tests, create a test series using the
protocol capabilities of the software. For more information on protocols, see Module 1,
Chapter 8: Creating and Using Protocols.

Push-Pull Testing

Upon selecting the “Push-Pull” button the following dialog appears.

Clicki ngon “ Test All” @ i|X my=ilE g Examiner: Dr. ‘Wslch v
initiates both push and | 12 Puzh - Pull Test Selection

pull testing.

Clicking on “ Test”
initiates testing for just
the highlighted test.

\

FA|JTech Tracker - guy. new [] M=l E3
Setup Patient Exam History HBeport Impai.  “window Help

Push - Pull Tests

Full

Help | Close |
Testall |

R
Test I

|:LSSI Testj

|AMA Guides 4th ‘ Exam: 10/31/96 new patient

Standard test parameters are entered automatically in the Test Setup dialog by the
software, but patient specific parameters must be entered manually by the examiner. All
buttons and functions in the Push-Pull Test screen function the same as other IsoTrack
Test screens.
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This page |eft blank.
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Chapter 4
Using the IsoTrack Softwarefor Lift Task Testing

Thelift strength measurement aspect of the software can receive input from different force
transducers. A setting in the “Setup” pull-down menu dictates which sensor is enabled.

For the software to recognize the IsoTrack force transducer, the “IsoTrack” option must
be selected under the “Lift Sensor” heading (see the illustration below). If just the
IsoTrack system was purchased, the default setting will be “IsoTrack,” since “LiftTrack”
would not be selectable.

Click on the
“ Setup” pull-down
menu item,

Printer Setup.

Print Defaults.

M4 Guides Edion Liting Hand Test || Protocal
uuuuuuu

oL
= ’ NIOSH
. creen Selections Gustorn Lift Tasks
then select “ Lift ot Dol
Interface Box
e

Sensor,”

and finally select
“|soTrack.”

Select lsometiic Gtand to be used with Lift Module

After a patient has been sdected from the patient database and an exam description has
been sdected or defined (see Module 1, Chapter 4:  Starting a Test), select a button from
the Test Sdlection screen corresponding to the classification of lift postures to be tested.

EA JTech Tracker [_ (O] x]
Setup Patient Exam History Beport  Impair.  Window Help

@ mlﬂl Q@l @ Examiner:

EA| Test Selection

For lift testing, select “ Lifting” STV
fromthe list of available modules. Ext. ROM | PowerTrack Hand Test
Contact JTECH at 1-800-985-
8324 for information on RUICE

additional modules. / Custom Lift Tasks
After “ Lifting” is selected, you /

can select “NIOSH” to use the
six standard tests or “ Custom
Lift Tasks’ to use tests you have
created.

Frotacol

|AMA Guides dth |Exam:
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NIOSH Position Testing Screen

Sdecting “NIOSH” displays a screen illustrating the six NIOSH test postures. The results
of sdecting “Custom Lift Tasks” will be discussed later on in this chapter.

NIOSH Lift Task x|

Sdect “ Close” to
To start testing, clickthe =~ ———— Close return to the

:
button depicting the desired Main menu.

test posture.

\ Click“ Help” for
detailed
information on
patient
positioning and
IsoTrack setup
- for test.

The last date a specific test
was performed is listed below
the corresponding NIOSH "

posture_:. Dates are only Floor “ljlgah Near
shown if the patient has
performed the lift task test.

£
High Far

Patient Consent Form

Prior to any test the software displays a message to ensure a consent form has been signed
by the patient. Static testing is a strenuous test which can lead to patient injury if proper
protocol is not followed. The consent form is a waiver of liability if the patient is injured
during testing.

Consent Reminder |

Thig iz a new exam for thiz patient. Has thiz patient zigned the
consent form?

Mo | Print Conzent Farm |

A sample of the consent form is shown in the Appendix.
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NIOSH Positions and I soTrack Setup

When conducting NIOSH Lift Tasks with the IsoTrack, the apparatus should be adjusted
asfollows:

Therall length is st at 18%%" and locked in place with the corresponding lever. The
horizontal vector is set at 0° and locked. The vertical vector is set at 0°, but not
locked. The seat must be slid back to position 4, soit is out of theway. ThelsoTrack
short bar is attached to the load cdll.

To start a test, select the button corresponding to the posture to be tested. If a specific
lift has been performed by the patient previously, the test date is shown under the respec-
tive buttons.

Arm Lift

Height of the short bar and transducer is determined by
positioning the patient such that the ebows are flexed to
90° with the shoulders in neutral position when holding the
short bar. The patient's feet should be positioned so that
short bar fitsin palms of hands when the dbows arein the
position described above. The patient's feet should also be
shoulder width apart. Document the bar height above the
platform, using the height indicator on the vertical tube,
and the position of the medial malleoli on the platform for
future testing. The patient lifts upward on the bar without
swaying backward, raising up on the toes, or eevating the
shoulders. Thistest primarily stresses the ebow.

Leg Lift

The height of the bar is set at 15 inches using the height
indicator, and the medial malleoli are placed at 0 inches on
the platform. Linethefeet up with the teal-colored diago-
nal line passing through O inches and quadrants "N" and
"G" to prevent the patient's face from hitting the pole. The
feet should be positioned far enough apart to allow the
short bar to fit between the medial borders of the knees (as
pictured). Thetrunk should be held as vertical asis com-
fortable. The patient should use a leg lift technique, em-
phasizing the quadriceps. This test primarily stresses the
knee.
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Torso Lift

The height of the short bar is set at 15 inches using the
height indicator, and the medial malleoli are positioned at

15 inches on the platform. The patient flexes at the waist
with minimal kneeflexion. The bar is pulled upward in the
direction of thearms. Thistest is stressful on the low back
and, therefore, potentially the most dangerous for patients
with low back pain. Exercise extreme caution with this
test.

Floor Lift

The haeght of the short bar is set at 6 inches, and the medial
malleoli are positioned at 10 inches on the platform. The
patient flexes the trunk and the knees to reach the short
bar. Thepatient lifts upward utilizing the hip, back, and leg
extensors.

High Near Lift

The height of the short bar is set at 60 inches using the
height indicator, and the medial malleoli are positioned at
10 inches on the platform. The patient grabs the bar with
forearms supinated and lifts directly upward without rais-
ing up on thetoes. Thistest primarily stresses the shoulder.

High Far Lift

The height of the short bar is set at 60 inches using the
height indicator, and the medial malleoli are positioned at
20 inches on the platform. The patient grabs the bar with
forearms supinated and lifts directly upward without rais-
ing up on thetoes. Thistest primarily stresses the shoulder.
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Patient I nstructions

Before administering thefirst test, read the following instructions* or the equivalent to the
patient.

“We are going to measure the strength of your legs, arms, and back. These tests are
isometric strength tests, which means that you will be exerting force, but not moving
anything. We will measure your average maximum force with this apparatus. For each
test, please follow these instructions:

1. Thetest will be demonstrated to you. If you do not understand, please ask questions.

2. For each test, we will give you at least three attempts. The first is practice, try it at
50% effort. Thisfirst attempt is a warm-up and will help you determine if you know
what is expected.

3. Next you will be given aminimum of two attempts on each test. Try to do your best
on each attempt as your score will be the average of the two measurements.

4. When atest is given, | will tel you to begin when you are ready. For the period of
the test, you should apply a consistent, maximum effort. The computer will beep
when the test is finished. Do not attempt to jerk the handle to achieve maximum
effort.

5. Let medemonstrate the test for you.
6. Arethereany questions?

*Adapted from Preemployment Isometric Strength Testing Methods, Dr. Andrew
Jackson FACSM, June 1990, p 37.

Lift Task Testing Screen

After the“Consent” dialog has been answered “Yes,” a Test screenisdisplayed. Theblue
header indicates the type of test and the proper positioning of the patient. The dialog at
the right indicates what repetition number is ready to be performed. After the patient is
properly positioned and holding the lift bar, click “Start” to initiate the test. After the
threshold valueis crossed, data will be recorded in the form of aforce curve. The patient
should quickly build up to maximal force and hold it for the seected duration of the test.
After two repetitions have been completed, the software will automatically determine if
validity has been achieved. A maximum of four tests may be completed for any lift
posture.
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M!OSH Arm Lift - Horiz: Forearm Length Vert: Elbow Height

. . L~ Click hereto
Header information 100 initiate each
includes type of test and Start repetition
proper patient position. a0 '
,—% Ready\\
60 Rep4 | T~ Repetition status
box.
Autoscaling axis for best /4“ ® w1 %
visualization of graphs. 2 ® nes | Color key for
o 20 Fzp e distinguishing
E Strength: [bs] repetltlons.
0 Sec 1 2 3 4 L 6 5
~Validity Repetitian T~ "
Validity Satusbox ~ —— T ves [ e | [FBeeie ] Detals | TestTine | Real-time
shows* Yes” if validity % \| display of load
criteria has been met. / Statistics | Help Clgse | Thieshold: 100 bs | 0n sensor.
\
\ \ Enables you to
Click “ Undo” to delete last Allowsdeletionof anyof the — ..\ . . override
repetition performed. repetitions already performed. -IICK 0N %1056 when defaults for test
finished with test. time and ready
time.
Test Screen Function Buttons
Statistics
Clicking on the “Statistics’ button displays a complete summary of data associated with
the test.

NIOSH Arm Lift Statistics
— Repetitions
(LEY Ave Fower Fatigue Ratchet Statug
Fep 1 B3 Ibs B3 lbs 282 |bs-zec 21% Mo Complete
Rep 2 71 lbs B2 |bs 276 lbs-zec L4 Mo Complete
Fep 3 71 lbs EE |bs 297 |bs-zec 20% Mo Complete
Rep 4 Incomplete
— Ower All
Feady Time: 1.5 sec Max Difference: B%
Max Average: EE |bs Cv: 3%
MNIOSH Percentile: 233% Walid: es
— Dynamic R ating
Occazional: 50 |bs Frequent: 20 bz Constant: 10 |bs
Help




Chapter 4 Using thelsoTrack Softwarefor Lift Task Testing  5-33

Thefollowing is a summary of thelift task statistics:

Repetition statistics are specific to each repetition.

Maximum force recorded from the end of ready timeto the end of the
test.

Average force during from the end of ready timeto the end of test.
Indicates the subject’s ability to sustain force over time. The area
under the curve from end of ready time to end of test.

Percent difference between the maximum and the load value at the
end of thetest. If patient does not sustain a load until the end of the
test, 100% fatigue will be reported.

Checked in “ Detalls’ if the curve exhibits oscillations indicative of
“ratchet response’ or “cogwheding,” which may indicate submaximal
effort.

“Complete’ if test extends beyond ready time or “Incomplete” if test
ends during ready time. “Exclude’ is sdected from “Details.”

Overall statistics apply to the test as a whole.

Test Time..............
Ready Time..........
Max Average........

NIOSH % .............
M ax Difference ....

Dynamic Rating ...

Details

The predetermined length of the test in seconds. Test time begins
when the threshold is exceeded. Test time includes ready time.
Examiner controlled time period usually dictated by how rapidly
patient can build strength.

The maximum of the averages determined above.

A comparison based on Max Average to NIOSH database.

The maximum difference between successiverepetitions. Itisused as
part of validity to determine consistency of effort.

Codfficient of variation, which is a statistical calculation indicating
spread of data.

Yes/No indicator. A test is valid (“Yes’) if ether the CV or Max
Differenceis 15% or less. “No” indicates both values are greater than
15%.

A rating based on published research and maximum average. The
theoretical load a patient may be able to lift dynamically on an
occasional, frequent, and constant basis in the tested posture. These
numbers should be confirmed using dynamic testing.

The graph on the following page shows that the patient’s fourth repetition (for whatever

reasons) exhibited signs of cogwhedling (inconsistent effort during the repetition) and the

maximum was much lower than previous repetitions. The Validity Status box indicates
validity was not achieved as a result of this fourth repetition. By clicking on the “Details”

button the fourth repetition can be diminated from the statistical calculations and notes
can be recorded indicating the rationale for such a decision.
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Fourth repetition
shows inconsi stency.

Force - Ibs

MIOSH Arm Lift - Horiz: Forearm Length Yert: Elbow Height
100
80
,—% Al
60 /
® FRepi
40 // Rep 2
/ @ FRep3
20 Rep ¢
Strength: [Ibg]
0 Sec 1 2 3 4 5 6 5
Walidity Fiepetition
’7 Mo ’7 Undo | Delete | Details | Test Time |
Stgstics | Hep | Close | Thveshold:100ks |

Clicking on “Details’ displays the following Repetition Details dialog.

Click these boxes to Repetition Details
indicate ratcheting.
Fatchet Exclude Comrment 0k I
Fep 1 [ [ IEI:u:u:I effart.
Clickonthesecheck ~ —— o~ [food sfor Eaee] |
boxes to exclude a &P oo Sor Hel
repetition from statistical Fep 3 [ [~ |Good effart. Ll
calculations. Rep 4 7 v ISubmaHimaI effart giver.

These boxes allow you to enter comments

about individual repetitions.

Reviewing the Statistics box (below) illustrates that the fourth repetition was not used for
statistical calculation. Notice that the fourth repetition is greyed out, the status field reads
“Exclude,” and validity has been achieved.

NIOSH Arm Lift Statistics
— Repetitions
b Ave Power Fatigue Fiatchet Status
Fep 1 B8 Ibs B3 lbs 282 Ibs-sec 2% Ma Complete
Rep 2 71 bz B2 |bs 276 ba-zec 5% Ma Complete
Rep 3 71 bz EE Ibs 297 |bs-zec 20% Mo Complete
Fep 4 45 bz a7 lbs 1E6 lbs-sec 44% Yes Exclude
— Over All
Ready Time: 1.5 zec Max Difference: E%
& Average: EE |bs ' 3%
MIOSH Percentile: 233% Walid: Yes
— Dynamic Rating
Occasional: 50 Ibs Frequent: 20 lbs Constant: 10 |bs

Help |
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Line on graph shows
current ready time
setting.

Test Time

The“Test Time’ button is used to override the default test time setting. Test time define
the length of the test using two components: test time and ready time. Test time
represents the overall length of the test in seconds. Ready time is used to provide the
patient with time at the beginning of the test to reach maximum effort. The data sampled
during ready timeis not used in reports or statistical calculations. Data recorded from the
end of ready time to the end of the test (“sample time’), on the other hand, is used for
reports and statistical calculations. As arule of thumb, the sample time should be at least
three seconds.

Ready time serves as a buffer for any transient occurrences during the load initiation phase
of the lift. For instance, if the patient “jerks’ the handle, ready time excludes this
phenomena. (Patients should be encouraged to proceed cautiously when initiating a test.)

Ready time allows the patient’ s body to adapt to the stresses being placed on it and recruit
additional muscle fibers and generate maximum force.

In summary, ready time is best defined as the time it takes the patient to reach a steady
state. Based on the force curves generated, the examiner can evaluate what is the best
ready time for the patient, such that no transient phenomena enter the calculation of
statistical parameters associated with the test.

Test time can vary from a %2 second to six seconds in %2 second increments. Ready time
isrequired to be at least a %2 second less than test time.

Changing the ready time after a test has been performed can affect the statistical
calculations. Changing the test time after tests have been performed results in the loss of
all data associated with that test. A Warning screen requiring confirmation will indicate the
ramifications of the proposed changein test time,

NIDSH Arm Test - Horiz: Forearm Length Vert: Elbow| Test Time

100 Ready; 1.5 Test B.O / Test TimGdialog-
___ A
0 1 2 3 4 h &

Click and drag the right border of the red bar

50 ! to change the ready time. Click and drag the
L right barder of the green bar to change the
; test length.
40 t
F | Cancel Help
% 20 ¢ TT=H T
ri}
=2
4T 0 ; . ; 5 ; ; i Strength: [Ibz)
Sec. Click hereto see
— Walidity- R epetition: the Test Time
‘ Yes { Cantinue | [elete | Details i Test Time dial 0g.

Statigtics | Help | Cloze | Threshold: 10.0/1bs |
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Read%: 15 Test: 45
To adjust ready time, click and

grab edge of red color bar.

Test Time

Click and grab edge of green

0 1 2 3 4 5 B bar to adjust test time.

Click and drag the right border of the red bar
to change the ready time. Click and drag the

right border of the green bar to change the
tezt length.

Cancel I Help |

To adjust the ready time, position the pointer on the right-hand edge of thered bar. Press
the left mouse button and drag the edge of the bar to the desired value. To adjust the test
time, position the pointer on the right-hand edge of the green bar and drag it to the desired
position. Click “OK” when finished.

Changing test length will eraze this set.
Wwhould pou like to continue anymway?

Warning which appearsif test
timeis adjusted after a test has
already been completed.

The example below demonstrates the effects of changing ready time from 1.5 seconds to
one second. With this particular test, the change dramatically affects the power
calculation and has a dlight effect on Max, Ave, Fatigue, Max Average, NIOSH Percentile,
Max Difference, and CV. If comparisons are to be made for a patient using multiple test
dates, the ready time and the test time should remain the same in each instance. The
software automatically selects the ready time and test time according to the patient’s
previous exams for this test.

NIOSH Arm Lift Statistics E NIOSH Arm Lift Statistics
— Repetition: — Repetitions
Max Ave Pawer Fatigue Ratchet  Status taw Ave Paower Fatigue Ratchet  Status
Rep 1 B2 Ibs 63 Ibs 6 Ibs-zec 2% Mo Complete Fep 1 ES bz B3 lbs 282 bs-sec 21% Mo Complete
Rep 2 73 bz B2lbs 311 Ibs-sec 7E Mo Complete Rep 2 71 Ibs E2lbs 276 Ibssec i Mo Complete
Rep 3 77 bz E7 bz 335 Ibe-zec 26% Ma Complete Fep 3 71 b EE bz 297 Ibz-zec 20% Ma Complete
Rep 4 47 bz 3Blbs 189 lbs-sec A7 Ye:  Exclude Fep 4 45 |bs IFlb: 166 lbs-sec 4% Ye:  Exclude
— Dver &l — Over All
Ready Time: 1.0 zec I ax Difference: 8% Ready Time: 1.5zec Iax Difference: 6%
tax Average: E7 Ibs Cv: 4% I ax Average: EE |bz (B 3%
MIOSH Percentile: 242 Walid: es MIOSH Percentile: 23% Walid: N
— Dwnamic Rating — Dynamic Rating
Occasional: 50 |bs Frequent: 20 lbs Constant: 10 bz Oeccasional: 50 s Frequent: 20 |bs Constant: 10 |bs
Help | Help |
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Threshold

The point at which the strength generated by the patient causes the recording of data is
called the “threshold.” Once the threshold is crossed, the test begins, and real-time
strength data is displayed on the screen.  The threshold should prevent a repetition from
being falsely recorded as a result of the patient making any adjustments prior to the test.
The threshold is adjusted by clicking on the button marked “Threshold” in the lower
corner of the Data Acquisition screen.  The limit and the increments are dependent upon
the test being performed.

MIOSH Amm Lift - Horiz: Forearm Length ¥Yert: Elbow Height

50 I
Start |
40
somplete
30
@ FRepi
" 20 Rep 2
£ Rep 3
é 10 Rep 4
LBL Strength: [bs) / Click hereto ad] ust
0 S5ec 1 2 3 4 5 6 the threshold. Once
Walicity Repetiion the threshold scale is
’7 Yes ’7 Continue | Delete | Details | visibl e hlghllght the

| [ o new value with the

........... B MOUSE.
14.0bs
16.0 ks
18.01bs
20.01bs
22.01bs
24.0bs

Statistics | Eram Hels | LClaze

Delete and Undo
If arepetition needs to be removed for any reason, click “Deete’ button, and highlight the
appropriate repetition. 1f the most recent repetition needs to be ddeted, sdect “Undo.”

MIOSH Arm Lift - Horiz: Forearm Length Yert: Elbow Height

50 I
Gtark |

40
somplets

30

& FRepi
Rep &
& FRep2
Rep 4
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10

orce - |bs

Use“ Delete Rep” or
“Undo” toremove Strength: (1bs)

force curves. 1 2 3 4 5 3 0
"Va“dl etitions

Mo Undo Rep1 Dietailz | Test Time |

Rep 4

Siatistics | Rep 3 Clase | Threshold: 10.0 Ibs |
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Creating Custom Lift Task Tests

In addition to the NIOSH tests, the IsoTrack softwarewill allow an examiner to modd any
static lift task posture. To create a custom lift test, seect “Setup,” “Custom Tests,” and
“Lift Tasks.” The sdections areillustrated below.

A JTech Tracker - a. ggag [] [ O] =]
S0l Fatient Exam History Heport Impair.  Window Help

|E] E Examingr: Dr. Welch =|

Cover Page Header...

Frinter Setup...
Print Defaults...

Lifting Hand Test || Protocal

AMA Guides Ediion #

Exarniner

Sound 3

Ws b MNIOSH
Scieen Selections 4 Custom Lift Tasks
Test Defauls [3

Interface Box

Lalibrate 3

Lift Sensar

Cu rTrack. .
Protocol Setup...
1 Strength Reps
Strength Time...

Backup...
BRestare...

Inclinometer Emulatar

Create Custom Lift Tests

A dialog box (pictured below) will indicate if any custom tests already exist. Click on the
downward arrow to see the complete list. If an existing custom test is to be deleted,
renamed, or duplicated, highlight the test and click the appropriate button. To add a test,
click on“Add Test.” Another dialog will ask what the name of the new testis. Typeitin
and click “OK.” The new test’s name will appear in the box beow. Paosition the cursor
in the respective fidds under “Platform Position” and type in the Horizontal Distance
corresponding to foot placement, Vertical Distance corresponding to the height from the
top of the platform to bottom of the handle (the value shown by the Height indicator on
the vertical pole). Use the Test Description/Instruction field to document the things like
the test’s purpose, the patient’s posture, or any special instructions. The test is saved
when the“Close’ button is clicked.

Custom Lift Tasks E
Cuztam Test Mame:

Cloze

;

Hay Bale Lift to B'
Plattarm Position Add Tast |
’7 Hariz Digtance [ |1 i] wert Digtance [ |.7"2 Duglicate Test

Test Degcriptionnetructions; Uianse Jawe

Test designed to match overhead hay bale lifting for John's job on the farm ﬂ Delete Test

inldaho.

Help

il
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Toinitiate atest, sdect the “Lifting” module button and “Custom Lift Tasks’ from the test
button at the Test Sdection screen. The following screen will appear.

Click hereto see only
the tests previoudy
performed by the
selected patient. If
Nno previous tests exist
for the current
patient, the check
must be empty before
continuing.

Custom Lift Tasks Ei |

Test

Description Hariz Wert
Cloze

Eve Level Shelving b
Hay Bale Lift to &' 1 72
Stocking Job Lift 15 32

Help

il

/ \

The*“ HoriZ' value indicates the The* Vert” valueisthe distance in inches
horizontal placement of pa- from the platform to the bottom of the
tient’s medial malleoli on the handle (shown by the Height indicator on
platform. the vertical pole).

Highlight a test and click the “Test” button. The functionality of the Data Acquisition
screen is the same as the screen for NIOSH tests. In the Statistic screen, however, there
will be no dynamic rating or NIOSH percentile comparisons.

Click on the " Patient Specific” check box to show only those particular custom lift tests
that this specific patient has performed. If you click “Patient Specific’ and no previous
tests exist for the patient, you must remove the check before the software will allow you
continue.
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Chapter 5
Using IsoTrack for Functional Position Testing

The IsoTrack testing platform with its Multi-Vector Alignment System and Tracker  soft-
ware are versatile enough to perform a wide range of functional position testing. These
tests can be used for functional capacity evaluations, post-offer testing, athletic training,
job task evaluations, and more.

The software does not include any custom position tests, since each is specific to the
position or task being tested. Therefore, each custom functional position test must be
created prior to testing. The following information outlines one approach to creating a
custom functional position test.

Functional Position Evaluation

Thefirst part of creating a custom functional position test is evaluating the demands of the
task. The following example is applicable to post-offer testing. However, the same
instructions could apply to athletic training, functional capacity evaluations, or
rehabilitation.

Step 1: Evaluatethe Task On Site

A clinic provides post-offer testing for several
concrete removal companies. The workers are to be
tested in a simulated sledge hammer chopping pattern.

After consultation on the job site, the best simulated
position is determined to be standing erect, feet
shoulder width apart, both hands holding the end of

the long bar, and pulling downward and across the
body. On-sitejob testing when using a sledge hammer

to break concrete established the average force
exerted in this position at 90 pounds.

Step 2: Deter mine the Limit

Based on the frequency of the test and consultation
with the employer, the examiner has decided
employees must exert at least 45 pounds isometrically
in order to qualify for the position.

Test position.

Note: To determine the qualification leve in a real case clinical articles relevant to isometric
testing should be consulted.
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Step 3: Set Up thelsoTrack Custom Test Screen

Once the test position has been determined, the platform setup parameters are entered
into the software list boxes. The parameters will then be the default settings displayed
during testing. These values, in most cases, should not be changed during a test.

Using the Softwar e to Create Functional Position Tests

To access the Custom IsoTrack Setup screen, select “Setup” from the Main menu line,
then “Custom Tests” and “IsoTrack” from the resulting menus. The Isometric Custom
Tests screen shown below will appear. The information displayed in the dialog below is
based on the previous example.

Test Description / Instruc-
tions box is used to ensure
accuracy and repeatabil-
ity by providing detailed
information about test.\

Test parameter are entered
into these boxes based on
the patient positioning re-
quired by the test. Check-
ing a list box and entering
values makes that the de-
fault. For patient specific
parameters, place a check
in the list box without en-
tering a value. The values
then must be entered at the

Click on this button

il =
Isometric Custom Tests 1] to create a new test.
Custorn Test Mame: Humber of Graphs Cloze |
ISIedge Hammer j " Two Graphs [Bilateral T esting) / Click hereto make a
& One Graph [Symmetic Testing] fudd Test copy of an existi ng
Test Descriptiond|nstructions: Duplicate Tes test with a new
Subject iz standing with feet shoulder width apart. Subject grasps the - name.
handle over the left shoulder with both hands. Adjust the transducer height Change Namil ’
to B" above the subject's height. Subject pulls downward toward the right
hip. Make sure the bar iz in the zame line of action as the transducer Delete Test I~ Click hereto
centerline. In some cazes adjustment of the horizontal vectaor from the 20 ,
degree position may be necessam to accomplish corect line of action] = change thetest's
- Help
- name.
—— Defaults r— Other Default
Required Required
[T SeatVector: I vI I vI ¥ Seat Positior: I‘I vl Click hereto
¥ Horizontal Yectar: |2D° 'I IH ‘I [T Werlical Vector: 3: delete the test dis-
¥ L¢R Foot Quadrants: IK.:’Z Selectl _ @ Locked & Unlocke played in the Cus-
- F# RaiLength | | tom Test Name
¥ Height: E = box.
[T Cable Length: I 'I
v Accessony: ILong Bar j

Test screen.

Checks next to the blank list boxes require the value to be entered during a test. In this
example, the “Height” parameter for the transducer varies according to the patient’s
height, so “Height” is checked, but left blank. (Note the information about setting the
transducer height in the Test Description/Instructions box.) The “Height” parameter
should be entered during testing. Any parameter check box Ieft unchecked will not appear
inthe*“Test Setup” dialog.

Bilateral versus Symmetric Testing

In this example, symmetric testing is required since left-handed concrete breakers are  be-
ing tested only on the left side. For right-handed concrete breakers, another custom test
would be created for theright side. If a custom test requires comparing right side and left
side bilateral deficits, then "Bilateral Testing” would be sdected.
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Chapter 1
Grading Muscle Tests

Traditionally, muscle testing uses a grading system for documentation and
standardization. In the traditional system muscle test grades range from 4/5
“ Good/Normal” to 0/1 “None/Slight Contraction.”  With the introduction of the
PowerTrack manual muscle tester and the IsoTrack isometric testing station, the system
has been modified slightly to encompass the additional diagnostic data available.

When Should a M uscle Test Be Graded?

Using the traditional subjective method of muscle testing, every test needed to be graded
just for the purpose of documentation. With Tracker muscle testing systems, the actual
force curves and peak force values are automatically recorded, so the need to grade every
test is greatly reduced. Asaresult, tests conducted for purposes likeinitial screenings and
monitoring progress are not required to be graded. In addition, tests not graded during

the examination, or immediately after, can be graded at a later date if necessary with
Tracker software.

According to the AMA Guides, amuscletest must be graded if it is to be used as part of
an impairment rating. Tests where the patient cannot exert force against the transducer or
where the use of a force gauge is disallowed should also be graded to provide
documentation of the test.

Grading with the Muscle Testing Transducer

Grade4 or 5:

These grades are assigned if the patient can provide dight to full resistance against the
transducer.

1. Patient moderately resists against the examiner. If any resistance occurs, then the
patient has enough strength to provide resistance against the muscle testing
transducer. If the patient is too weak to provide any resistance, grades 0/1, 2, or 3
should be assigned through the “Grade’ module and the following steps should be
skipped.

2. Place the patient in the recommended position and conduct a test using the
transducer. (Usethe CD-ROM Help for assistance with patient positioning.) Repeat
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Note:

for a minimum of three repetitions to ensure accuracy and repeatability. (Follow the
respective rules of accuracy listed in the modules for the device you are using.)

3. Repesat thetest for the opposite side.

4. If a strength deficit greater than 15% exists bilaterally, the software will suggest
“grading” thetest when you click on ether the“Close’ or the* Statistics” button. As
noted earlier, a gradeis required if the test is to be included in an impairment report.
For more information on using the software to grade the test, see Chapter 2 of this
module. Grading may be skipped if all that is needed is the bilateral strength
comparison for showing progress, justifying treatment, or determining the
injured/diseased nerves,

Some tests are not allowed using a force gauge. For those cases only a grade can be
assessed.  Additionally, some tests are not bilateral; therefore, a more in-depth analysis
using standard grading procedures is required to determine a grade 4.

Grading without the M uscle Testing Transducer

If the subject does not have sufficient strength to resist against the force gauge or a force
gauge test is not allowed, then the following grading system can be used in the software' s
Grade module: Use the CD-ROM Hédp for detailed information about positioning the
patient to conduct tests without the transducer.

Grade 4/5 - Good/Normal: Moderate to full resistance against the examiner.
Grade 3 - Fair: Partial to complete motion against gravity.

Grade 2 - Poor: Partial to complete motion with gravity removed.

Grade 0/1- Zero/Trace: No contraction to slight contraction.

Additionally, the dliding scale in the grade module should be used to further define the

sdected grade. For instance, sdecting a grade 3 indicates partial to complete motion

against gravity. Using the sliding scale, some motion against gravity would be assigned a
grade 3, complete motion against gravity might be a grade 3+, and little motion against

gravity might bea 3-. Also, some overlap does occur inthe grading scheme. For instance,

a grade 2+ may be nearly equivalent to a 3-. (See Chapter 2 of this module for more
information about using the grading feature in the software.)
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Chapter 2

Using the Software to Grade Tests

Manual muscle testing has traditionally used a scale system of 0-5, where 5 is normal and
0 is a muscle which does not contract. Grades 0-4 areimpairment ratable, and this aspect
of the software is accessed by clicking on the “Grade’ button from the Muscle/Motion
Sdlection screen. After sdlecting the “Grade’ button, the following screen appears and is
the foundation of the grading option. For more information about grading muscles, refer
to Chapter 1 of this module.

A muscle test does not have to be conducted with the transducer to use the “Grade’
function of the Tracker software. This allows you to assign a grade when the use of a
force gauge is disallowed or the patient cannot provide resistance against it. To grade a
test without using the transducer, highlight the muscle in the Muscle/Motion Selection
dialog and click the “Grade’ button. Tests where a force gauge is disallowed can be
graded 0-5. Tests where the patient is unable to provide resistance against the force
gauge should be graded 0-3 using the guiddines outlined in Chapter 1 of this module.

The Grade Dialog

Grades0-5 are
selectable using
the“ Grade”
buttons.

—

The definition of
each grade and
differentiation
within the grade
isdisplayed in
this area.

N

Thediding — |

scale allows
differentiation

Click here to exit without assigning a grade.

Muscle Test Grade: Elbow Hexion [fore:arm supinated)
Mo Grade | CD-Ram Help H— CD-ROM Help
~ Grade defines how to
0-Zemo | 1-Trace | 2 - Poor | 3 - Fair I 4-Good 5 -Mormal | test the various
grades.
INC Strength Loss
Help
Some resistance againgt | Moderate resistance Almozt full resistance
trangducer [-) againgt transducer against transducer [+ ~Side
f  Right —1— Salect the right
— or left side for
25% 15% 10% 5% 1% C Left grading. For
- tests without the
Irvalved Nerve Strength Loss 13% transducer, right
II:5 - 4 ax Merve Impairment | % 30% isthe default.
I Upper Estremity Impairment 4%

within the
grade.

Drop down menu for selection of
the involved nerve. A nerve must be
selected to complete the grading.

Impairment is automatically calculated
per the AMA guidelines based on the
grade and percent of strength loss
selected using the diding scale.
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Within a each grade, there is a diding scale corresponding to the allowable motor loss
range according to the AMA Guides. The allowable ranges within the grades are as
follows:

Grade 4 - Good is 1-25%
Grade 3 - Fair is 26-50%
Grade 2 - Poor is51-75%
Gradel- Traceis 76-99%
Grade 0 - Zerois 100%

To change the strength loss percentage, use the mouse to adjust the sliding scale to the
appropriate number. Notice that the strength loss percentage in the bottom box changes.
For upper extremities, changing the strength loss percentage in most cases also changes
the impairment. For lower extremities, the impairment percentage is based soldy on the
grade, with grades 0-2 typically receving the same impairment rating. The “ Max Nerve
Impairment” percentage (if allowed) is entered automatically according to the AMA
Guides based on the nerve sdlected. Consult the AMA  Guides for more information
about grading muscles.

Additional Grade Dialogs

Thefollowing illustrations indicate the resulting software screens that appear as each of
the remaining grade buttons (0-3) are sdected. The grade 4 screen is shown on the
preceding page.

Grade 3

Manual Muscle Test Grade: Shoulder abduction

| Mo Grade 0K
‘Grade
‘ 0-Zero | 1-Trace | 2-Poor I 3-Fairi | 4-Good | 5 - Normal
Help
-Strength Lozs
Partial motion against |Complete motion against|Complete motion against
gravity [-] gravity gravity with shght Side
resistance [+
| £ | ' Right
I I | | I I | I I | | I | | I I | | I | | I I | I
50% 45% 0% 35% 30% 26% | © Left
Involved Nerve Strength Loss | 38%
Axillary + Max Nerve Impairment | X 35
Upper Extremity Impairment 13%
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Grade?2

Gradel

GradeO

Manual Muscle Test Grade: Shoulder abduction

| Mo Grade | i

Grade

| 0-Zero | 1- Trace | 2 - Poor I 3 - Fair | 4 - Good | 5 - Hormal |

Strength Loss

Partial motion, gravity |(Complete motion, gravity|Complete motion, gravity

removed [-] removed remoyed, with slight Side
resistance [+]
[ E| | () Right
| Ll | | | | Ll | Ll | Ll | I | Ll Ll | Ll | | | Ll | Ll |
75% 70% 65% 60% 55% 51% @© Left
Involved Nerve Strength Loss 63%
|Axillar}l Iil Max Herve Impairment | X 35%

Upper Extremity Impairment 22%

Manual Muscle Test Grade: Shoulder abduction

| No Grade |

Grade

1] 4
| 0 - Zemo I 9 - Trace: | 2 - Poor | 3 - Fair | 4 - Good | 5 - Mormal |

Strength Loss

Slight contraction [-] | Some contraction, no | Moderate contraction,
moyement slight movement [+) Side
[ E| ] | Right
I 1 I I I I I I 1 1 I 1 1 I 1 1 I 1 1 I I I I I
99% 95% 90% 85% 80% 76% @® Left
Involved Nerve Strength Loss B7%
Avillary + Max Merve Impairment | X 35%

Upper Extremity Impairment nx

Manual Muscle Test Grade: Shoulder ahduction

| Mo Grade |

DK
I1—Tlace| 2 - Poor | 3 - Fair | 4 - Good |5—Nulmal|

No contraction

Strength Loss

Side
' Right
100% (® Left
Involved Nerve Strength Loszs [ 100%
Axillary * Max Merve Impairment | x 35%

Upper Extremity Impairment LY+
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Chapter 1

LiftTrack Lift Task Testing

The LiftTrack testing station and Tracker software can be used to perform the six
standard isometric lift task tests outlined in the NIOSH Work Practices Guides for
Manual Lifting, as well as custom tests you cresate.

Lift Task Precautions

The following are general guiddines to minimize risk of injury to the patient. Note that
these guiddines are not comprehensive and cannot cover al conditions. Final
responsibility for the risk of injury to the patient lies with the examiner.

1.

Force increase generated by the patient should be gradual, especially for testing of the
spine, and in the presence of a musculoskdetal injury, instability, or recent surgery. A
warm-up repetition consisting of 50% maximum effort is recommended prior to each
test.

. The patient should be CLOSELY observed during testing for any evidence of pain or

discomfort. The test should be stopped immediately if the patient reports pain,
shortness of breath or dizziness.

. Contraindications to testing include: uncontrolled hypertension, severe respiratory

problems, herniated disk, severe osteoporosis, structural weakness of the abdominal or
thoracic wall, unsplinted fractures, unhealed torn or sutured tendons, or any other
condition that would be exacerbated by the performance of isometric contraction or
valsalva maneuver.

. In the event the patient is illiterate or does not understand English, be sure the patient

is made aware of all the inherent risks of testing and understands the content of the
warning labels. The software produces an informed consent form (a sampleis provided
in the Appendix) and requires that it is signed prior to testing.

Lift Task Accuracy

Several general rules must be followed to insure repeatability and accuracy when using
isometric lift task testing.

1.

Have the patient build force gradually until the maximum effort is achieved and held.
In general, however, maximum force should occur within two to three seconds.
Prolonging the time to maximum force may introduce fatigue. Based on the patient’s
condition and endurance level, usethe"Test Time" feature of the softwareto select the
optimum duration of the test (up to six seconds). Standard protocols require at least
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three seconds of data collection after the maximum force is achieved for valid
statistical determinations.

2. Studies have shown that isometric strength testing results vary according the the
instructions given to the patient. Therefore, greater consistency will result if
standardized instructions are given to patients.

Patient I nstructions

Studies have shown that isometric strength testing results vary according the the
instructions given to the patient. Therefore, greater consistency will result if the
instructions* are standardized as follows:

Tdl the patient: "We are going to measure your strength. These tests are isometric
strength tests, which means that you will be exerting force, but not moving anything. We
will measure your average maximum force with this apparatus. For each test, please
follow these instructions:”

1. Thetest will be demonstrated for you. If you do not understand, please ask questions.

2. For each test, wewill giveyou at least three attempts. Thefirstis practice, try it at 50%
effort. Thisfirst attempt isawarm-up and will help you determineif you know what is
expected.

3 Next you will be given a minimum of two attempts on each test. Try to do your best
on each attempt as your score will be the average of the two measurements.

4. When atest isgiven, | will say, " Ready ... set ... go." For the period of the test, you
should apply consistent, maximum effort. If at any time during the test you experience
pain or discomfort, you should stop the test immediately. The computer will beep
during the test and a double beep when the test is finished.

5. Let me demonstrate the test for you.
6. Arethere any questions?
7. Let'sbegin thefirst test. " Ready ... set ... go."

*

Adapted from Preemployment Isometric Strength Testing Methods Dr. Andrew
Jackson FACSM, June 1990, p 37
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NIOSH Test Positions

The six static lifting postures pictured were used to compile an isometric strength
database and are summarized in the Work Practices Guide for Manual Lifting (NIOSH
1981).

Arm Lift

Height of the lift bar is determined by positioning the patient
such that the elbows are flexed to 90° with the shoulders in
neutral position. The position of the patient's feet should be
such that the lift bar fitsin palms of hands when the dbows are
in the position described above. Feet should be shoulder width
apart. Document the bar height above the platform and the
position of the medial malleoli for future testing. The patient
lifts upward without swaying backward, raising up on toes, or
elevating shoulders. Thistest primarily stresses the ebow.

Leg Lift

The height of the bar is 15", and the medial malleoli are placed
at 0”. Thefeet are far enough apart such that the lift bar fits
between the medial borders of the knees. The trunk should be
held as vertical asis comfortable. The patient should usealeg
lift technique, emphasizing the quadriceps. This test primarily
stresses the knee.

Torso Lift

The height of the lift bar is 15", and the medial malleoli are
positioned at 15”. The patient flexes at the waist with minimal
knee flexion. The bar is pulled upward in the direction of the
arms. This test is stressful on the low back and, therefore,
potentially the most dangerous for patients with low back pain.
Exercise extreme caution with this test.
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LiftTrack

Clipisused to
attach handleto
platform for this
lift position.

Custom Testing

Floor Lift

Oneof the“c” clips provided is used to attach thelift handleto
the platform. The heght of the lift bar is 6, and the medial
malleoli are positioned at 10” on the platform. The patient
flexes the trunk and the knees to reach the lift bar. The patient
lifts upward utilizing the hip, back and leg extensors.

High Near Lift

The height of the lift bar is 60", and the media malleoli are
positioned at 10” on the platform. The patient grabs the bar
with forearms supinated and lifts directly upward without
raising up onthetoes. Thistest primarily stresses the shoulder.

High Far Lift

The height of the lift bar is 60", and the media malleoli are
positioned at 20" on the platform. The patient grabs the bar
with forearms supinated and lifts directly upward without
raising up on thetoes. Thistest primarily stresses the shoulder.

LiftTrack module software provides the capability to create custom tests based on your
testing needs. Custom test are created through the software, using postures you define.
For more information about creating custom test, see Chapter 2 of this module.
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Chapter 2
Using the LiftTrack Testing Software

Tracker software can receive input from two lift task devices: LiftTrack and IsoTrack. If
you only have the LiftTrack module, the software will automatically default to the
LiftTrack sensor, and you can to patient selection. If you have both IsoTrack and
LiftTrack make sure the LiftTrack sensor is sdected before starting a test. Do this by
sdecting “Setup” from the top menu list, then sdect “Lift Sensor” and “LiftTrack” from

the resulting menus as shown below.

. A JTech Tracker
TO Ve”fy sensor \mEalianl Ewam Higtory Report Impair. Window Help

input, first click on  CoverPasetiesder. || 7]
“ %tup,” Printer Setup...
Lifting

Frint Defaults..

Hand Test Protocal

A4 Guides Edition »
Examiner
Sound »

Units 3
Screen Selections ' Custarn Lit Tasks
Test Defaults 3

MIOSH

then “ Lift Sensor,”

Interface Box..

v LiftTrack

lzoTrack
ests

Protocol Setup...
1 Strength Reps 3
Strength Time.

and then “ LiftTrack.”

Backup...
Bestore...

Inclinometer Emulator

Select Lift Platform to be used with Lift Module

Exarminer: VI

[ [Of %]

After a patient has been sdected from the patient database and an exam description has
been sdected or defined (see Module 1, Chapter 4:  Sarting a Test), select a button from
the Test Sdlection screen corresponding to the classification of lift postures to be tested.

A JTech Tracker
Setup Patient Exam History  Beport |mpar.  Window Help

Select “ Lifting” fromthe list of
available modules. Contact
JTECH at 1-800-985-8324 for
information on additional
modules.

Lifing

Hand Test Pratacal

NIOSH

After selecting the “ Lifting”
module, click on the test
classification.

Custom Lift Tasks

Examiner: —|

Sdecting “NIOSH” displays a screenillustrating the six NIOSH test postures. Theresults

of sdecting “Custom Lift Tasks’ are discussed later on in this chapter.
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Lift Task Testing

To start testing, click the
button depicting the desired

test posture.

The last date a specific test
was performed with the
selected patient is listed below
the corresponding NIOSH
posture.

MIDSH Lift Task

Elose/l

.

L Sdlect “ Closg” to
return to the
Main menu.

\

™ Click“ Help” for

Arm Teg Torso more information
(such asfor
/ Last Tested: 12/31/95 patient positions)
on each test.
i
m sy
Floor High Near High Far

Sdect the “Help” button or refer to Chapter 1 of this module for information about the
test postures.

LiftTrack Calibration

If the system has not been previoudly calibrated (such as the first time system is used), or
the calibration diskette was not used during the software installation, the following dialog

box will appear. (If a calibration diskette came with the system, it can only be used by
re-installing the Tracker software.) At this point the lift sensor should be manually
calibrated using the instructions on the following page.

Calibration Information Unavailable |

Calibration of the LiftTrack Senzor iz required before proceeding.
Whould you like o perform the calibration now?

Answering “Yes’ at the above dialog box displays the Lift Platform Calibration screen
illustrated on the next page. The lift sensor must be calibrated before a test can be
conducted, so answering “No” will result in areturn to the NIOSH Lift Task screen.
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LiftTrack E3 The* Count” valuesare
Step 1 only used by JTech
Count Customer Serviceif you

Remove any weight from the
load cell and press Zera’, Zero | I have a calibration error.

Theexact ———Glen?

weight: i
_+— These radio button select

ght_u . Add calibration load ta the I 50,00 @b CKg CN—
for calibration {iad\ﬁeu_ hlt;FtTé it L\leight in the weight system being
e Weight field and press Count; H ;
should be e Ealiraie I— used for calibration.
entered here. 4|—

Help |

G| [E

To “Zero Calibrate’ the LiftTrack sensor, position the lift bar between two objects with
no weight on the sensor as shown below left. Click onthe“Zero Calibrate’ button or type
“Z" on the keyboard. To perform a weight calibration, hang a known weight on the
handle (as pictured below right), enter the value in the Weight box, and click on the
“Cadlibrate’ button or press “W’ on the keyboard. The minimum recommended weight
for calibration is 25 Ib. The optimum calibration weight is the midpoint of the anticipated

load range.

Zero calibration Weight calibration

If the following warning appears during calibration, call JTech Customer Service for
assistance with calibrating your system. Sdecting “Yes” will accept the values and allow
you to conduct tests, but test values may not be accurate.

Calibration Error ]

@ The walue received from the Tracker box iz outzide the range

of normal zero waluez. Do you want to accept the value?
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Daily Calibration

Thefirst time any day the LiftTrack is used the software will automatically prompt for a
zero calibration. Remove the weight as instructed and click “OK” to perform the
calibration. Once the calibration is complete the software will take you to the next screen.

If there is no time to perform a calibration, clicking “postpone’ will take you to the next
screen.

Auto Calibration | x| |

It iz time to perfarm a zero calibration. Pleaze remove any
weight from the load cell and press OF.

Fostpone |

//
Click“ OK” to performa zero Clicking here puts off the
calibration. calibration and takes you to

the next screen.

Patient Consent

Prior to any lift task test, the software displays a message ensuring that a consent form
has been signed by the patient. Static testing is a strenuous test which can lead to patient

injury if proper protocols are not followed. The consent formis awaiver of liability if the
patient were to be injured during testing. You must enter “Yes’ to the consent form

prompt to go to the Data Acquisition screen. Selecting the “Print Consent Form” will

produce a printed consent form for the patient to sign.

Conzent Reminder |

Thiz 1z a new exam for thiz patient. Has this patient signed the
conzent farm?

Mo | Erint Congent Form |

A sample of the consent form is shown in the Appendix.
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Test Screen

Header information — MIOSH Arm Lift - Horiz: Forearm Length Yert: Elbow Height

includes type of test
and proper patient
position.

Graph automatically
scales axis for
easier viewing.

Validity Satus box. -
W alidity
\i’ YES

—

Press“ Undo” to
delete last repetition

After the consent dialog has been answered “Yes,” a Test screen is displayed. The blue
header indicates the type of test and the proper positioning of the patient. The box below
the “Start” button indicates what repetition number is ready to be performed. After the
patient is properly positioned and holding the lift bar, click “Start” to initiate the test.

After the threshold value is crossed, data will be recorded in the form of a force curve.
The patient should quickly build up to maximal force and hold it for the selected duration

of the test. After two repetitions have been completed, the software will automatically
determine if validity has been achieved. A maximum of four repetitions may be
completed for each lift posture.

—_—

Force - Ibs

100

g0

60

40

20

0 Sec

1

2 3

| Delete

Y Detailz |

Ready -
Rep 4

& Rept
Rep 2
@ Rep?
Rep 4

Strength: [Ibs)

5 —

Test Time J

Fepetitions
/J; o

/

Stggaé |

Thieshold: 10.01bs |

Help / lQIose |
/ /

|~ Click hereto
initiate each
repetition.

~~ Repetition
Satus box.

— Color key for
distinguishing
repetitions.

Real-time
~display of load
OoNn sensor.

Shows statistical information

about test.

Used Enables

to" Delete” examiner input
completed about
repetitions. repetitions.

Test Screen Function Buttons

/

Press“ Closg’
when finished
with the test.

Allows control
of test time and
ready time.

Sets force point

where data
collection begi

ns.

The buttons at the bottom of the Test screen provide a variety of functions, from

controlling the test time to showing detailed information about thetest data. The function
of the buttons is described on the following pages.
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Statistics

Clicking on the “ Statistics’ button displays a complete summary of data associated with

the respective repetitions.

MIDSH Arm Lift Statistics
— Fepetiion
[GET Ave Power Fatigue Riatchet Statug
Rep 1 68 lbs 63 Ibs 2082 lbs-sec 21% Ma Complete
Rep 2 71 bz EZ bz 276 lbz-sec 5% Mo Camplete
Rep 3 71 lbs EG bs 297 Ibz-sec 20% Mo Complete
FRep 4 Incomplete
~Overal
Fieady Time: 1.5 zec b ax Difference: ;54
Max Average: EE |bg oy 3%
MIOSH Percentile: 23% Valid: Yes
r~ Dynamic R ating
Occasional I 50 Ib: Frequent: 20 bs Constant: 10 |bs
Hep |
Thefollowing is a summary of the statistics displayed:
Repetition statistics are specific to each repetition.
MaX......ccoen.e. Maximum force recorded during the period from theend of ready timeto
the end of the test.
Ave.............. Average force from the end of ready time to the end of test.
Power ............ Indicates the subject’s ability to sustain force over time. The area under
the curve from the end of ready time to the end of the test.
Fatigue.......... Percent difference between the maximum and the load value at the end of

thetest. If patient does not sustain a load until the end of the test, 100%
fatigue will be reported.
Ratchet ......... Examiner determined and noted using “ Details’ button.

Status ........... “Complete’ if test extends beyond ready time or “Incomplete’ if test ends
during ready time. “Exclude’ is sdected from “Details.”

Overall gatigtics apply to the test as a whole.

Test Time.............. The predetermined length of the test in seconds. Test time begins
when the threshold is exceeded. Test time includes ready time.

Ready Time.......... Examiner controlled, usually dictated by how rapidly the patient can
build strength.

Max Average........ Maximum of the averages determined above.

NIOSH % ............ Based on Max Average, this value is a comparison to the NIOSH
normeative database.

M ax Difference .... The maximum difference between successive repetition, it is used as
part of validity to determine consistency of effort.
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Check boxes are
used to indicate if
the repetition
showed signs of
ratcheting or if it
should be excluded.

Notice differencein  ——r—____ |

Dynamic Rating ...

Details

data.

Displayed as “Yes’ or “No.”
Difference values are less than 15%.
Based on published research, these values use Max Average to

Codfficient of variation is a statistical calculation indicating spread of

Yes validity means the CV or Max

formulate ratings that indicate the theoretical load a patient may be
able to lift dynamically on an occasional basis (Blankenship, 1990)
and on frequent and constant bases (Dictionary of Occupational
Titles, 1991) in the tested posture. These numbers should be
confirmed using dynamic testing.

Sdecting the “Details’ button enables the examiner to indicate if repetitions showed signs
for “ratcheting” (oscillations that may indicate submaximal effort), should be excluded
from statistics calculations for any reason, and to enter comments. Clicking on “Details’

displays the following dialog.

Repetition Details

Rep 2
Rep 3
Fep 4

atchet  Exclude

\\
Fep 1

-
m
v

-

-
m
v

I
Cornment W
Good effart.
I oog = Cancel |
|I3|:n:u:| effart.
IG::u:n:I effart. ﬂl
|5ul:uma:-:imal effort given.

These boxes are
used to enter
comments. These
comments are
especially helpful
when a repetition
is excluded.

Thefollowing is an example of how the above “Details’ dialog might be used. The graph
below shows that the patient’ s fourth repetition (for whatever reasons) exhibited signs of
ratcheting (inconsistent effort during testing) and the maximum was much lower than
previous attempts. The validity status box indicates overall validity was not achieved as
aresult of this fourth repetition.

fourth repetition.

MIOSH Arm Lift - Horiz: Forearm Length Vert: Elbow Height

100

Force - Ibs

80

60

40

20

7

0 Sec

(

W alidity

Mo

1

(

2

3 4

5

Fepetition:
Undo |

Delete |

Detailz |

somplete

@ Rept
Rep 2
Rep 3
Rep ¢

Strength: [Ibg]

5

Test Time

Statistics |

Help |

Lloze

Thieshold: 10.01bs |
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By clicking the“Details’ button, the fourth repetition can be diminated from the statistical
calculations and notes can be recorded indicating the rationale for such a decision. (See
Details dialog on previous page.) In this example, the fourth repetition has been marked
as showing signs of ratcheting, excluded from the statistic, and commented upon.

The results of the above actions can be seen by reviewing the Statistics box below. Note
that the fourth repetition is greyed-out, indicating that it was not used for statistical
calculation. The status field reads “Exclude’ and the overall validity has been achieved.

HIOSH Arm Lift Statistics E
— Repetition:
tdax Ave Pawer Fatigue Ratchet Status
Fiep 1 ES Ibs E3 Ibs 282 Ibs-zec 21% Mo Complete
Fep 2 71 lbs B2 |bs 276 lbs-zec 8% Mo Complete
Fep 3 71 lbs EE |bs 297 lbs-zec 20% Mo Complete
Fep 4 45 |bs 37 Ibs 1EE |bs-sec 44% ‘ez Exclude
— Ower Al
Feady Time: 1.5 sec Max Difference: E%
M ax Average: EE |bs v 3%
MIOSH Percentile: 23% W alid: e
i Dynamic Fating
Occasional: 50 lbs Frequent: 20 bz Constant: 10 lbs
Help

Undo and Delete

The “Undo” button deletes the most recent repetition, which can be useful following a
practice repetition. The“Delete’ button allows removal of any completed repetition. To
remove a repetition, click on “Deete’ and highlight the appropriate repetition. All
subsequent repetitions will move up (rep 3 becomesrep 2, and rep 4 becomes rep 3 inthe
example below).

MIOSH Arm Lift - Horiz: Forearm Length Yert: Elbow Height

50 I
Gtark |

40
somplets

30

& FRepi
Rep &
& FRep2
Rep 4

Use“ Ddete’ or
“Undo” to remove
data and force
curves for

repetitions.

Strength; [Ibg]

4 5 6 0

Rep1 Dietailz | Test Time |

Siatistics | Rep 3 Clase | Threshold: 10.0 Ibs |

Rep 4
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Line on the graph
shows current
ready time.

Test Time

The“Test Timeg’ button allows you to override the default test time settings (see Module
1, Chapter 2). Test timeisthe overall length of the test, or the period of time the subject

must sustain a lift. This button is also used to set the “ready time,” which provides atime
buffer at the beginning of the test for reaching maximum effort before data is collected.

The data sampled between the end of ready time and the end of thetest (“sampletime’) is

used for thereports and statistical calculations. Asarule of thumb, the sampletime should
be at least three seconds. For example, if thetest timeis set at five seconds and the ready
timeis set at two second, the sample time will be three seconds.

Ready time also serves as a buffer for any transient occurrences during the load initiation
phase of the lift. For instance, if the subject “jerks’ the handle, ready time excludes this
phenomena. (Subjects should be encouraged to proceed cautiously when initiating a test.)

Ready time allows the subject’ s body to adapt to the stresses being placed on it and recruit
additional muscle fibers, which allows the generation maximum force.

In summary, ready time is best defined as the time it takes the subject to reach a steady
state. Based on the force curves generated, the examiner can evaluate what is the best
ready time, such that no transient phenomena enter the calculation of statistical parameters
associated with the test. Test time, on the other hand, is the total length of the test (ready
time plus sample time).

Test time can vary from a %2 second to six seconds in ¥z second increments. Ready Time
isrequired to be at least a %2 second less than the test time. Both parameters are adjusted
by clicking on the “Test Time" button in the lower right-hand corner of the Data
Acquisition screen (seeinstructions below). Changing the ready time after tests have been

performed will affect the statistical calculations. Changing the test time after tests have
been performed results in the loss of all data associated with that test. A Warning screen
requiring confirmation will appear before changes to test time are made by the software.

NIDSH Arm Test - Horiz: Forearm Length Vert: Elbow| Test Time
100 Readi: 15 Test: B.O
a0 0 1 2 3 4 5 6

Click and drag the right border of the red bar
50 ! to change the ready time. Click and drag the

right border of the green bar to change the Click hereto
i test length. .
0 . e activate the Test
e N [ BEY  Cancel Help Time dialog.

20 [ ¢ TT=H T
0 Strength: [Ibz)

{ R epetitior

Force - |b

Sec.
-~ W alidity-
ez

Continue | [ElEte | Dietails i Test Time |

Statigtics | Help | Cloze | Threshold: 10.0/1bs |
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To adjust the ready time, position the pointer on the right-hand edge of the red bar, press
the left mouse button, and drag the edge of the bar to the desired value. To adjust the test
time, position the pointer on the right-hand edge of the green bar, press the left mouse
button, and drag the edge of the bar to the desired position. Click “OK” when finished.

Click and grab the red edge to

adjust ready time. Test Time

Click and grab edge of green
— bar to adjust test time.

g0 1 2 3 4 5 &

Click and drag the right border of the red bar
to change the ready time. Click and drag the
right border of the green bar to change the
tezt length.

Cancel I Help |

Warring that appearsif thetes

Changing test length will eraze this set. timeis adjusted after a test has
Wwould you like to continue arypsay? already been completed.

The example below demonstrates the effects of changing ready time from 1.5 seconds to
one second. With this particular test, the change dramatically affects the power
calculation and has a dlight effect on Max, Ave, Fatigue, Max Average, NIOSH Percentile,
Max Difference, and CV. If comparisons are to be made for a subject using multiple test
dates, the ready time and the test times should remain the same in each instance. The
software automatically seects the ready time and test time according to the subject’s
previous exams for this test.

MHIOSH Am Lift Statistics MIOSH Arm Lift Stalistics
— Repetition — Repetition
Max Ave Power Fatigue Ratchet Statuz Max Ave Power Fatigue Ratchet Status
Rep1 ES |bs B3 lbs 282 Ibs-sec 2% Na Complete Fep 1 E8 Ibs E3 Ibs 316 Ibs-zec 21% Mo Complete
Rep 2 71 lbs B2lbs 276 Ibs-sec 35% No Complete Rep 2 73 |bs B2lbs 311 Ibs-sec 7% Mo Complete
Fep 3 71 bbs EE bz 297 Ibs-sec 20% No Complete Fep 3 77 Ibs E7 |bs 335 bs-zec 26% Mo Cornplete
Fep 4 Incomplete Rep 4 47 |bg 38lb: 189 Ibz-zec 47% es Exclude
— Ower &l — Ower Al
Fieady Time: 1.5 sec ax Difference: B% Fieady Time: 1.0 sec Max Difference: 8%
Max Average: EE |bs CW: 3% Max Average: 67 Ibs CW: 4%
HIOSH Percentile: 23% Walid: es MIOSH Percentile: 24% alid: es
— Dynamic Aating — Dynamic Fating
Occasional: 50 bs Frequent: 20 |bs Congtant. 10 lbs Occasional: 50 Ibs Frequent: 20 bs Constant: 10 bs
Help i Lloze Help
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Threshold

Thepoint at which the strength generated by the subject triggers recording of dataiis called
thethreshold. Once the threshold is crossed, the test begins and real-time strength data is
displayed on the screen. The threshold is used to help prevent a repetition from being
falsdy recorded as a result of the subject making any adjustments prior to the test.

The current threshold setting is displayed on the “ Threshold” button. Thethreshold value
is adjusted by clicking on the “Threshold” button. The limit and the increments are
dependent upon the test being performed. The higher the threshold, the greater the force
the subject must produce to begin recording data.

NIOSH Arm Lift - Horiz: Forearm Length Vert: Elbow Height

50 I
Start |
40
somplett
30
& Repi
”0 /\_m o

5 ® FRep3
@ 10 ® Repa
i Strengt (bs) Click here to adjust
0 Sec 1 2 3 4 5 [
W ity Bezeiian the threshold. Once
’7 es ’7 LContinue | Delete | Dretails | ‘ E.0bs A the thl’eShO|d Slale |5
—  &0ks .. .
Statistics | | Evan el | Cose | [CTAE ¥ 123:23 visible, h'gh!|ght the
e new value with the
16.0 Ibs mouse.

18.0Ibs
20.0 Ibs
220 Ibs
240 Ibs

Creating Custom Lift Task Tests

In addition to the NIOSH tests, Tracker software allows any static lift task posture to be
modeled. To create a custom lift test, select “Setup” from the Main menu, then “Custom
Tests” and “Lift Tasks’ asillustrated below.

Eﬁm Evan Hebr Brpoil (ros. Sencte uu_:IEp

Gy P HoedH_. g]-! Examingr -
Erindar Setup.
Prini Dl
Bk Guldis Edfion. ¢
Esairier
Sound '
s b
]
]

HIDEH
Guahom Lit Tasks

Scien Sokechon
et Dsfedi:
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The Custom Lift Tasks dialog is pictured beow. If any custom tests have already been
created, they can be accessed by clicking on the downward arrow beside the Custom Test
Name box.

To create a test, click on “ Add Test.” Another dialog will ask for the name of the new
test. Type a name into the box and click “OK.” The new test’s name will appear in the
Custom Test Name box. After the test is named, position the cursor in the respective
fields and type in the Horizontal Distance corresponding to foot placement, Vertical
Distance corresponding to the height of the handle above the platform, and a test
description or any special instructions. The test is saved when the “Close’ button is
clicked.

The additional dialog buttons function as follows:

“Duplicate Test” Creates a duplicate of the displayed test under a different name.
“ Change Name’ Simply changes the name of the displayed test.
“Delete Test” Removes the currently displayed test.

Click on arrow to see list of custom

Custom Lift Tasks

Cuzstom Teszt Mame:

“ Horiz Digtance” indicates the Hay Bale Liftto &
placement of the medial malleoli on

LCloze

:

. . Platform Position Add Test |
the platform. “ Vert Distance” isthe HorzDisence ('} [3 vert Distarea [t |53 =
measurement in inches from the top Sl DIFEmE MERBERRE(T: | Duglcate Test |
of the platform to the bottom of the Charge N |
handle. Test Dezcrption/lnstructions: ange M ame

Test designed ta match averbiead hay bale lifting far Jahn's job on the Farm | = Delete Test
/
. . . in Idaho.
This box is used to enter particulars
about posture, instructions, etc. to Help |
insure accuracy and repeatability =

of custom tests.

Once a custom test has been created, it can be used for a specific subject or multiple
subjects. Custom tests are accessed through the “Custom Lift Tasks’ classification
button. After making the selection, the following screen appears.

Clicking on “ Patient Specific” displays usmm — =
only those tests performed by the current
: Test
atient. =
b Description Hariz Wert Close |
Eve Level Shelving E —
To performa test, highlight the test from / e oo Ui s Z
, nignii Stocking Job Lift 15 32
) . Hel
the list and click on “ Test.” Ll
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Note:

To perform a custom test, highlight it test and click the “Test” button. The functionality
of the Data Acquisition screen is the same as for NIOSH tests with two exceptions: the
statistics will provide no dynamic rating or NIOSH percentile comparisons.

The Patient Specific check box in the upper left-hand corner functions after a subject has
been tested using a custom test or tests. After a subjects has performed a custom test,
clicking on the Patient Specific check box shows only the custom lift tests the currently
selected patient has performed.

If the Patient Specific box is checked and the current patient has not performed a custom
test, the check must be removed before the software will alow you to continue.
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Chapter 1
Grip Testing General Information

When, Why, and How Often

There are many reasons to measure a patient’s grip strength. In worker’s compensation
cases, it may be necessary to establish if the patient can return to work. Grip strength can
also be used to determine the nature of injury (organic versus psychological) or the
patient’s sincerity of effort, asin a functional capacity evaluation. As part of a screening,
comparing a subject’s strength relative to a normative database may be desirable. As part
of a post-offer, grip strength may be used to determine an employee' s predisposition to
repetitive motion disorders.  With insurance companies requiring documentation of
improvement, grip testing new patients to establish a basdine from which to assess
treatment effectiveness (surgical, chiropractic or otherwise) may also be helpful.

As part of a functional capacity evaluation, the 5 position grip test is the minimum grip
strength testing that should be performed. The rapid exchange grip (REG) test and the
sustained grip test should be performed if there is any question about sincerity of effort
resulting from the 5 position test.

A recently published rehabilitation protocol for patients with carpal tunnd syndrome
suggests that grip strength testing should occur as part of an initial exam, which also
includes orthopedic and neurological tests, nerve latency tests, range of maotion, and X-ray.
This test could be as simple as a position 2 maximum effort test or a complete 5 position
test. Thearticlealso suggeststhat after two weeks of intensive care treatment the patient’s
grip strength should be re-tested. After 6-8 weeks of rehabilitation care, the grip strength
should again betested. Upon discharge of the patient, or releaseto pre-injury status, afinal
grip strength should be performed.

5 Position Grip Test

The software gives the user the flexibility to perform atest at any or al of the 5 positions
available with the dynamometer. The two most common test methodologies are: 1) a
complete 5 position test to be used as a validity check as part of a functional capacity
evaluation, and 2) asimple position 2 or position 3 maximum grip test, as part of aroutine
musculoskeletal evaluation.

According to the American Society of Hand Therapists (1981) and Mathiowetz et al.
(1984), the proper positioning of the patient for thistest is as follows:
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Seated, with the shoulder adducted and neutrally rotated, elbow flexed at 90°, forearm
in neutral position, and the wrist between 0 and 30° extension and between 0 and 15°
ulnar deviation.

Inall cases, thearm should not be supported... The dynamometer is presented vertically
and in line with the forearm to maintain the standard forearm and wrist positions.

Use thefollowing standard instructions and verbal prompts developed by Mathiowetz and
associates (1984) for performing the test:

1. Tdl thepatient, “ | want you to hold the handle like this and squeeze as hard as
you can.”

2. Demonstrate position and procedure, then give the dynamometer to the patient.

3. After the patient is positioned appropriately, say “ Areyou ready? Squeeze as hard
asyou can.”

4. Asthe patient beginsto squeeze, say “ Harder!...Harder!....Relax!”

5. Repesat the test two more times, then move on to the other hand.

Note: Ensure that the tests are started on the hand indicated by the software. The default is to
start on theright hand. To start on the left, click “Restart L.” If a mistakeis made, there
IS no way to switch data without retesting!

Position 1 Positon 2 Position 3 Position 4 Positon 5

Stokes (1983) and Janda et al. (1987) reported that a patient giving maximum effort at all
five settings should produce a bell-shaped curve. This applies to injured and uninjured
populations alike and is based on the mechanical advantage unique to each test position.

Usethe“Graph” button at the Data Acquisition screen to get an indication of the patient’s
performance on the 5 position test. If the data is indicative of the characteristic curve
(such as on the next page), the patient can be said with reasonable certainty to have given
valid effort. The test should then be labeled as such.

Note: Hamilton et al. report that curve shapeis a function of strength and that the curve will be
flatter for subjects with aweaker grip. Hamilton cautions that clinicians should be careful
about using a flattened curve to imply the lack of sincere effort by the subject.
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5 Position Grip Graph

This validity check is for the overall 5 position test and should not be confused with the
validity associated with theindividual position tests. Coefficient of variation (CV) isused
to determine the validity of the individual tests.

Rapid Exchange Grip Test

Hildreth et al. (1989) showed that the rapid exchange grip (REG) test could be used as
another validity check to supplement the 5 position grip test. In the event that the bell-

shaped curve generated by a maximally-performing injured hand is somewhat flat, or an

uncooperative patient produces a mildly bell-shaped curve, the REG can serve as a
distinguishing test.

According to Hildreth, a patient should be suspected of submaximal effort if the greatest
forcerecorded during the REG exceeds the maximum force seen in the 5 position test. The
reason for this is theorized to be the short period of time the patient has to process the
complex feedback of signals sent to the central nervous system involving frequency of
neuronal firing and number and types of motor units required.

The REG test is performed at the position in which the patient achieved maximum load
during the 5 position test.

The proper positioning of the patient for thistest is as follows:

Seated, with both shoulders adducted and neutrally rotated, ebows flexed at 90°,
forearms in neutral position, and the wrists between 0 and 30° extension and between
0 and 15° ulnar deviation.

In al cases, the arms should not be supported. The dynamometer is presented
vertically, and held by the examiner equidistant between the patient’s hands at a height
to maintain the standard forearm and wrist positions.
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The examiner should the hold the grip dynamometer with one hand by the pressure
transducer as shown beow.

Proper starting position.

Use the following standard instructions for performing the test:

1. Tédl the patient, “ Starting with your right hand, grasp the dynamometer and
squeeze as hard as you can. Switch your hands as rapidly as possible, and
squeeze maximally with your left hand. We will repeat this ten times.
Remember to exert maximal force and alternate you hands as quickly as
possible.”

2. Demonstrate and then give the dynamometer to the patient.

3. After the patient and dynamometer are positioned appropriately, say “ Areyou ready
? Begin.”

4. Asthe patient begins to squeeze, say “ Quickly!...Quickly!”

5. A minimum of five repetitions is required for a validity determination. The software
prompts for 10, but the test can be ended anytime after five.

Note: Ensurethat thetest is started with theright hand. If amistake is made, thereis no way to
switch the data without retesting!

Sustained Grip Test

In order for the sustained grip test to be used as a validity check for an FCE or other
purpose, a minimum of two repetitions must be performed bilaterally. The test time for
each repetition must be at least three seconds. Validity is determined based on the
coefficient of variation (CV) of the completed repetitions.

For proper documentation purposes, ensure that the grip position denoted in the software
coincides with the position used in the actual test.
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According to the American Society of Hand Therapists (1981), the proper paositioning of
the patient for thistest is as follows:

Seated, with the shoulder adducted and neutrally rotated, dbow flexed at 90°, forearm
in neutral position, and the wrist between 0 and 30° extension and between 0 and 15°
ulnar deviation.

In al cases, the arm should not be supported... The dynamometer is presented
vertically and in line with the forearm to maintain the standard forearm and wrist
positions.

Use the following standard instructions for performing the test:

1. Tédl the patient, “ | want you to hold the handle like this and squeeze as hard as
you can.”

2. Demonstrate position and procedure, and then give the dynamometer to the patient.

3. After the patient is positioned appropriately, say “ Areyou ready ? Squeeze as hard
asyou can.”

4. As the patient begins to squeeze, say “ Harder!...Harder!....Harder!” until the
computer’ s double beep indicates the entire test time has e apsed.

5. Repeat the test at least one more time, and then repeat the procedure on the other
hand.

Grip Dynamometer Calibration

New Installations and First Time Calibration

If the grip dynamometer and the Tracker Interface Box were received in the same
shipment, the transducer has been calibrated at thefactory. If thisisthe case, acalibration
diskette should have been included with the shipment. To utilize the factory calibration,
the calibration diskette must beinstalled as part of theinitial Tracker software installation.
For more information, see the installation instructions in Module 1, Chapter 2:  Software
Installation.

If the grip dynamometer was purchased as an upgrade to an existing system, then the
dynamometer must be calibrated manually. To do this, follow theinstructions listed under
maintenance calibration.



8-6

Module 8

GripTrack Testing

If the following screen appears upon entering the GripTrack testing module, a mainte-

nance calibration must be performed.

Calibration Information Unavailable

'? Calibration of the Grip Gauge iz required befare procesding.

Whiould you like to perform the calibration now’?

B |

M aintenance Calibr ation

Every six months, the software will prompt for a maintenance calibration. Inthe mean-
time, if the gauge is dropped or mishandled, the calibration should be performed prior to
the appearance of the software prompt. To perform a maintenance calibration use the

following steps:

Step 1

Place the adjustable dynamometer handle in position #2 (counting out from the gauge).

Position the grip dynamometer flat on a table with a spacer under each end to lift

trans-

ducer cover off the surface. From the main screen, sdect “ Setup,” then “Calibrate,” and
“GripTrack” from the drop-down menus.

N JTech Tracker

“ ”
%eCt %up' \mEaUBnl Exam History Repoit  [mpair.  ‘Window Help

then “ Calibrate,”

Cover Page Header.. = |r:‘] @ Examiner:

Lift Sensar 3 LiftTrack. .

Frinter Setup..
Frint Defaults...

Lifting Hand Test Frotocol

AbA Guides Edition
Eraminer

Sound 3
Unitz »
Screen Selections 3
Test Defaults 3

5 Position Grip

Rapid Exchange Grip

Sustained Grip
Interface Box... S
ROM..

lsoTrack.
Custom Tests 3 o

Protocaol Setup.

then* GripTrack.”

Step 2

Make sure no external weight is applied to the gauge, and click the “Zero Calibrate’

W ohiength Heps
Strength Time...

Backup...
Festoe. .

Inclinometer Emulator

Calibrate Grip Gauge

but-

ton in the Grip Gauge Calibration dialog (shown on the next page). Oncethezero calibra-
tion is performed successfully, a confirmation dialog is displayed. If thefollowing warning
appears, we recommend that you click on “No” and contact JTech Customer Service.
Clicking “Yes” will allow you to accept the values and continue, but the data collected

may not be accurate.



Chapter 1 Grip Testing General Information 8-7

If this screen appears, con-

ta(_:t J_TeC‘f“I CU?Om Service. The value received from the Tracker box iz outside the range
Clicking “ Yes™ will accept of nomnal zero values, Do you warnt bo accept the valus?

the values and allow you to
perform tests, but the values
may not be accurate.

Click this button to zero  ——
calibrate the grip gauge.

After zero calibration,

place a known weight on
the gauge, enter itsvalue
here, and click on

“ Calibrate.”

Place spacers under
ends of grip gauge to
lift the transducer hous-
ing off the surface.

=

Calibration Error

Mo
Grnp G »
el B Count boxes are
—Step 1 used to assist
Remove any we Esiint // Customer
load cell and press Zero' £ein | Support should
calibration

=Gt 2 problems occur.

———

Wwieight:
I R0.00

LCalibrate |

Cancel |

&dd calibration load to THE i b
load cell. Enter itz weight in
the _Weight figld and press

St ake

CKg M.
~

Count: The weight unit is
designated using
these radio
buttons. The

default is pounds.

ok Help |

Step 3

Using the enclosed cable, attach a known weight to the gauge as shown below. Theidedl
weight is 100 Ib. and the minimum is 50 Ib. Type the weight of the object into the Weight
box and click on the “ Weight Calibrate’ button. (If you entered the Calibration dialog
from the Testing dialog, you will automatically return to the testing screen when the
calibration is complete.)

Place space under
gauge for weight
calibration.

Zero calibrate. Weight calibrate.

Daily Auto Calibration

The software will prompt for a “Zero Calibration” every day the first time the device is
used. To perform a zero calibration, place the handle in position #2, remove any force
from the gauge, position the gauge with the spacers as above, and click “OK.” Clicking
on the “Postpone” button in the Calibrate prompt puts off the zero calibration until the
next time the device is used. Failure of the software to respond when “Postpone’ is
sdlected indicates that a full calibration must be performed.
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This page |eft blank.
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Chapter 2

Using the GripTrack Software

5 Position Grip Test

After a patient has been added or selected from the patient database, and an exam
description has been defined (see Module 1, Chapter 4:  Sarting a Test), click on the button
labeled “Hand Test.” From the resulting menu of buttons, click “5 Position Grip” toinitiate

the test sequence.

EA|JTech Tracker - Jones. Jol

Selup Palient Exam History

All other enabled Tracker

modules appear in this row of \
button. Contact JTech to

FA| Test Selection

Goniometry || Inclinometry

&5 %K) || 1] =md

hn [0000441]

Repot Impair Window Help

Examiner VI

IsoTrack
PowerTrack

upgrade your system at 1-800-

985-8324.

4 Fosition Grip

Rapid Exchange Grip

Sustained Grip

Finch Test

These three tests come with /

the GripTrack system. Click
on“5 Position Grip” to
initiate the test sequence.

L— Clickon“ Hand
Test” to viewthe
hand testing
protocol selections.

| AMA, Guides dth

| Exam:

After sdecting “5 Position Grip,” the following dialog appears.

Left Side (I Right Side (1)
Locate the bUttOﬂ - Fepl Rep2 Rep3 | Ave Cv Wal | Deficit [Repl Rep?2 Rep3 Ave OV  Wal
corresponding to T

the grip gauge 2]

handle position |

for the test. Use 4]

either the mouse £l

or the Tab and Left Sicle Strength Right Side Strength

arrow keysto | |

select. Graph | Defoutis | Delete | Mows | wvalidiy | Halp

The “Position” buttons correspond to the adjustable handle position on the sensor. The
handle position closest to the gauge is position 1 and farthest from the gauge is position 2
(seeillustrations on the next page). The software provides the flexibility to perform all of
the position tests in any order, or in any combination. The industry standard, however, is
to test all five positions, starting at position 1 and ending at position 5. Sdect the button

corresponding to the position

to be tested.
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Position 1 Positon 2 Position 3 Position 4 Positon 5

Refer to Chapter 1 of this module for more information regarding test procedures, or use
the Help screen in the software.

Note: Make sure the dynamometer position corresponds with the test selected. The test must
be deleted and repeated correctly if a mistake is made!

After a position test is sdected, the Data Acquisition screen pictured below will appear.
Refer to the captions for a complete description of the screen’s dements.

Restart deletes all repetitions performed on the

Right maximum labeled with blue marker
selected side and prompts for new data.

and left maximum labeled with green marker.

S HPH H 5 Position Grip Test
Test position is indicated here. — T =

/—l'EShU'd' ob —— Real-time display of
When the load on the dynamometer e Foiaht load on the grip
exceeds the value displayed here, RestariL | Restart BT~

dynamometer.
data isrecorded. Threshold can be

66 41
set to 1,3,5,7, or 10 Ib. using this

62 78

— Dial gauge with real-
time moving pointer.
Gauge can be
displayed in pounds,
kilograms, or newtons.

Current repetition indicator.

Unda | Help

“ Undo” deletes most recent /
repetition. :

Close

“Next” closes current test and i Click here for details on test procedure or
advances to next test (in this case Closes current test. more information on button features.

the position 2 test). The “ Next”

foot switch provides the same

functionality.

Note: The software default starts testing with the right hand. To start with the left hand, click

on“Restart L.” If amistakeis made, thereis no way to switch data without retesting!

After a position test has been completed, you can ether click on “Next” to test the next
position or use the “Close” button to return to the 5 Position Grip Test screen. At the 5
Position Grip Test Screen you can view thetest data, statistics, and database comparisons.

If after viewing the data you want to test another position or retest the previous position,
click on the corresponding “Pasition” button.
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All completed test data is displayed on the 5 Position Grip Test screen. A summary of the
displayed data is as follows:

Rep 1, Rep 2, Rep 3: Raw data of the position test.

Ave:

CV:

Val:

Deficit

Average force of the repetitions performed. The maximum average for all
positions tested is bolded for both the right and left side. Thelargest of these two
numbers is the criterion the software uses to determine the position at which the
rapid exchange test should be performed.

Cosfficient of variation of the performed repetitions. At least two repetitions are
required for calculation. 1If the CV for any position test exceeds 15%, the specific
test is considered invalid, highlighted in red, and should be repeated.

If the CV is 15% or less for a position test, validity is “Yes.”

repetitions are required for validity determination.

At least two

. Thisvalueisacomparison of theleft average vs. theright averageif performed
bilaterally. A reading of -20%L would indicate the left side was 20% weaker
than the right.

The single highest repetition for al tests performed is highlighted in red.

Left\Right Side Strength: Using only the 2nd paosition grip data, a comparison is drawn
to a normative database of age- and gender-based maximum grip strengths
(Mathiowetz et al. 1985, 1986). The number of standard deviation units (SD) above or
beow the mean is calculated assuming normal distribution. Using this number, the
patient is grouped into ether a “ Normal,” “Mild Deficit,” or “ Moderate to Severe
Deficit” category. “Normal” is defined as -2 SD below the mean or better (assumes
97.7% of sample are normal). “ Mild Ddficit” is defined as -2 SD to -3 SD below the
mean (assumes 2.2% of the sample have a mild deficit). “ Moderate to Severe Deficit”
is defined as greater than -3 SD below the mean (assumes the lowest .1% of the sample

Note:

If data does not appear in this fidd, ether the patient’s birthday has not been entered in

the personal data section of the software, or a position 2 test has not been performed.

Indicates an 11% difference
between left and right hand
strength at position 1.

Maximum average of all tests
performed with the left hand i
in bold. (The position where
the maximum of the two
bolded numbers occursis used
for REG test.)

Only data from the 2nd
position grip test is used
for population compar-
isons.

5 "asition Grip Test

\ill'm

S

2
3

A

EE

T~ Lett Sids (k)

Right Side (Ih)

Repl Rep? Repd]
=

‘A\{C\/ val

Deficit

Fepl Fepé Rep3

y(cv val

83 m
104) 0%

95 5%

‘es

85 3%

Left Side Strength

B3 1%

‘es | -
‘ag | -

‘es | -

|P0p.42% -0.250 Mormal

117 105
108 107 113

44 4% 5
113 6%  Yes
108 3% Yes

94 B% Yes

The maximum
repetition of all tests
performed is displayed

|~ Maximum average of
all tests performed with
theright hand isin

Ve Patient’ s right hand
grip isstronger than
that of 38% of same-sex
people in age group.
Patientisonly -.3 SD

units from mean for age

_

Results of clicking on these buttons are
summarized on the following pages.

group (i.e. 50th
percentile). This
classifies the patient as
normal.
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Data Acquisition Screen Buttons

Defaults

The“Defaults’ button at the bottom of the 5 Position Grip Test screen controls thetesting
parameters, such as number of repetitions, side to be tested, and threshold. The Defaults
dialog appears below. Click on thewhite circle next to the desired setting and then “OK.”

These buttons control the RIS

number of repetitions and fes s Thissheld L Click on the downward

side or sides for testing. o Lot HB =" | arrowand select the
iz O Left new threshold level.
w3 1+ Bath

Click " OK” when finished.

Cancel Help

Delete

The“Deete’ button enables you to remove ether the left or right side repetitions for any
position test. To remove a data set, click on the test from the drop-down menu and click
on“Yes’ at the Warning prompt. Clicking “No” leaves the test data unchanged.

Lett Sidle (b} Right Sie (lb)

Repl Repz Repd | Ave CV  Wal | Defict Repl Rep2 Repd| Ave CV  Wal

el
o
a

7 81 88 83 7% WYes |-11%L | 82 898 81 | 94 4% es
105 104 104 104 0% Yes | -7%L | 117 117 105 |[113 6% ‘Yes
90 96 98 | 95 B% WYes |-13%L (108 107 113 | 103 3% ‘“es
B7 87 82 | 86 3% Wes | -9%L | 42 92 49 | 94 5% “es
B9 70 70 | BS 1% Wes | 7%L | 77 7% 73 | 75 3% Ves

El==l=E

Left Side Strength Right Side Strength

‘Pup 42% 025D Mormal ‘Pup.aa% 033D Normal
Position 1 Right

Graph Em Mntesl yahdiryl Help | Close |
— Position 2 Right

Pasiion 2 Left
Pasiion 3 Right

Position 3 Left

Pasiion 4 Right

Pastin 4 Len To delete a data set, highlight it from
i the drop-down list.

All

Notes

To add a note regarding the testing, click on the “Notes” button. A flashing cursor will
appear in the fidd of the following dialog, entitled “5 Position Grip Notes.” Type the
note, up to 250 characters, as you would with a word processor. Click on “OK” when
finished. The notewill appear on the“5 Position Grip” report page.

5 Position Grip Notes [ x|

[John cooperated fully during the testing and indicated that he did nat
experience any pain. Results indicating good effart as exhibited by
bell-shaped curves)

Ok Cancel Help
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Note:

Note:

Graph

Janda et a (1987) and Stokes (1983) reported that a patient giving maximum effort at all
five settings should produce a bell-shaped curve. This applies to injured and uninjured
populations alike and is based on the mechanical advantage unique to each test position.

Usethe“Graph” button to get an indication of the patient’ s performance on the 5 position

test. If thedataisindicative of the characteristic curve (such as below), it can be said with
reasonable certainty that the patient gave maximum voluntary effort. Thetest should then
be labded as valid using the “Validity” button.

5 Position Grip Graph E3

Hamilton et al. report that curve shape is a function of strength and that the curve will be
flatter for subjects with a weaker grip. Hamilton cautions that clinicians should be careful
about using a flattened curve to imply the lack of sincere effort by the subject.

Validity

To quantify the overall test as “valid,” close the Graph dialog by clicking “OK,” and click
on the “Validity” button. The default setting is “Undetermined,” which results in a blank
on the report in the Validity Status section. Click on the “Yes” radio button to labd the
test asvalid and “No” for invalid. Theleft and right sides are independent.

The 5 position graph validity check is for the overall 5 position test, and should not be
confused with the validity associated with the individual position tests. CV is used to
determine the validity of theindividual tests.

validity for the right and SltaositionlGiipRdalidity
!eft sides are assigned Left Right
independently.
 Yes e
" Mo Mo
O Undetermined " Undetermined
Ok I Cancel Help
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After notes have been entered and validity has been assigned for the 5 position test, click
the “Close’ button in the 5 Position Grip Test screen to return to the main Test Selection
screen. The rapid exchange grip (REG) test is typically performed next. To perform the
test, select the button corresponding to that menu item.

Rapid Exchange Grip Test

Grip gauge position
for test is displayed

with this button.

Current repetition is

indicated here.

This button is used to /

override the software
selection and change

the test position.

Note:

cLeft—

| —]
Threshold isdisplayed — | — 7| —
and set (1,3,5,7,10 Ib.) /

Hildreth et. al (1989) showed that the rapid exchange grip test (REG) could be used as
another validity check to supplement the 5 position grip test. In the event that the bell-

shaped curve generated by a maximally-performing injured hand is somewhat flat, or an

uncooperative patient produces a mildly bel-shaped curve, the REG can serve as a
distinguishing test. Refer to chapter 1 or the appropriate Help screen for more
information on the rationale for this conclusion.

If “Rapid Exchange Grip” is sdected from the main Test Sdection screen, the following
dialog appears.

Rapid Exchange Grip Test

Position 2 Threshald: & Ibl
/

Rl

Real-time display of
load on the grip
dynamometer.

[ —

Smulated dial gauge
L~ has real-time movi ng
pointer. Gauge can be
displayed in pounds,
kilograms or newtons.

/Z/ For details on test procedure
_ or more information on
button features, select
/ “ Help.”
This button produces a graph
of the REG test.

At least one position of the 5 position test protocol must be tested before the REG test can
be performed. The following warning appears if no 5 paosition test was performed.

Rapid Exchange Test Yerification |

R apid Exchange Grip Test requires prior perfformance of the
8 Position Test [at lzast one rep on each side]

L.;
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The REG test is usually performed at the grip gauge setting where the highest 5 position
test value was recorded. Tracker software automatically defaults to this position for the
REG test. The software also allows you override the seected REG test position by using
the“Position” button. Thefollowing dialog appears. Click on the selection corresponding
to the desired position. A graph of the 5 position results is displayed for reference.

o o In this example position 2
_ Grip Pogition 5 Pozition Grip Graph - produced the highest test
Tooverridethe ————_ " pagition1 value.
selected position, ~
click on the box > Pasllinn
next to the posi- - Pastion 3
tion you want to . Position 4
use.
>+ Position &

Validity status.

Data for completed

repetitions.

At this point, the grip dynamometer is active and the softwareis ready to receive data. As
soon as the threshold valueis exceeded, the test will begin. Refer to Chapter 1 or click on
“Hep” for the test procedure and/or instructions to be given to the patient. The test is
stopped upon the completion of 10 repetitions, or a delay of three seconds in the data
acquisition.

The software requires a minimum of five repetitions to determine validity. If the test is

stopped prior to the minimum required repetitions, the reminder is displayed on the
computer screen.

The completed test data is displayed as follows:

Right maximum is labeled with a blue
Displays a graph showing repetitions marker, and left maximum s labeled with a
(see next page). green marker.

Rapid Exchange Grip Test

—

— Allows you to add notes
summarizing exam
observations (see next
page).

\—//

Deletes all data and restarts test.
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Thefollowing dialog results from sdlecting “Graph.”

Rapid Exchange Grip Test Graph

P00« o oo oo ___

Left Right ——

H= I e
= LN I
o &0 apd = :'1""-_".—;#_-'&'-.'—_‘_-—.0
@ Pt -
D A0 m oo m e em -
L

o
Rep.1 2 3 4 5 6 7 8 9 10

The Notes dialog allows you to enter information about the REG test. To enter notes,
simply begin typing after the dialog is activated.

Rapid Exchange Grip Hotes [x]

Patient appeared to give maximal effort, as evidenced by facial /
grimacing. Mo pain was reported during the test.

u]:8 Cancel Help

Sustained Grip Strength Test

| With the cursor in the box, begin typ-
ing to enter notes about the REG test.

Similar to isometric testing, the sustained grip test can provide information on a patient’s
endurance, fatigue, consistency, and level of effort. Real-time force curves for up to four

repetitions are displayed bilaterally. If available, voice prompts will lead you through the
test protocol.

Auto-scaling force axis
for graphs.

Validity status box. “ Yes”
or “No” appears after a
two repetitions have been
completed.

Click on “ Testing Setup”

to define test position and

instructions.

Click here to close testing

A

S - Test Satus box.
Sustained Grip Test - Position | | x|
100 100 !
T A b y These buttons switch
80 80 RN Complete between left or right
S side testing.
60 /
Left | Right
" an /\W . 1 A4 Eorce curve color
8 20 20 Rep 4
o]
L Strength: [Ib] . .
Sec1 2 3 4 5 6 eci1 2 3 4 5 6 1+ Real-time display of
Validity Repeition 0 load on sensor.
Left-tes Right-Mo { Undo | Delete | Dietails | lTﬁml
—"Testing Selugl Statistics | Help | Clase \| Thresheld: 20.01b \|\
\ [ ™~Controls threshold,

which can be set
from3to 45 Ib.
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Sustained Grip Function Buttons

Details

Sdecting the “ Details” button to mark and to add notes regarding a specific repetition.
By clicking on the check box labeled “Ratchet,” the respective force curve can be marked
for exhibiting oscillations indicative of “cogwheding” or “ratcheting response,” which
may be an indicator of sub-maximal effort. By clicking on the check box labeed
“Exclude,” the corresponding force curve is excluded from statistical and validity
calculations. Notes about repetitions can be typed into the Comment boxes. Input into
this screen is displayed as part of the report.

Repetition Details

~ Right Ratchet  Exclude Carnment oK

Fep1 I ISubmaximaI Effort Given. Caraa] |

Fiep 2 r IB etter

Hel
Rep 3 r IMaHimaI Effart. i
Fep 4 r I

[ A S

— Left
Fep 1
Rep 2
Fep 3
Rep 4

IConsistent effort |l

I A |
I A |

Delete Rep

By sdecting the “ Delete Rep” button, the following window appears on the Test screen.
Tests which may not be indicative of the patient’s true ability can be sdectively removed.
Validity and statistics are then recalculated each time a curve is eiminated. Tests
subsequent to the deleted repetition are moved up, e.g. if rep 2 is deeted, then rep 3 is
renamed rep 2 and rep 4 is renamed rep 3.

Undo
Clicking onthe“Undo” button deletes the last completed repetition.

Statistics
Sdecting the button labded “Statistics’ displays a box containing statistical information

regarding the tests over the graphs (see next page). The peak load for each repetition is

displayed, as wdl as average, percent deficit, and validity calculations. To remove the
Statistics box, click on “Close.”
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- Right Side
ax Ave Fatchet Status Ratio Difference
Fep1 46 |b IFhb Yes  Exclude 6.88%
Rep 2 87 b E7 b Mo Complete Peak-due oot dif
Rep 3 83 67 b Mo Complete 091%
Rep 4 92 b E7 b Mo Complete Valdity
M ax Average: E7 b Walid [96.7%)
Ready Time: 0.0 sec Dieficit: 1% R
-~ Left Sid
I ax Ave Ratchet Status Ratio Difference
Rep1 96 |b 7 Mo Complete -6.88%
Fep 2 84 b b Mo Complete Peak-#ve oot diff
Rep 3 89 b b Mo Complete 036%
Rep 4 73 b B4 b Mo Complete Validity
M ax Average: 79k Walid [98.7%)
Help

Three types of statistics are calculated for the sustained grip test: statistics unique to a
specific repetition, statistics that apply to the side, and statistics that apply to the test asa
whole. Values are calculated based on data occurring after the "ready time' has dapsed
to the end of thetest.

Repetition statistics are specific to each repetition.

M ax

Ave
Power
Fatigue

Ratchet

Status

Maximum force recorded during test time, from the end of ready time to the end
of thetest.

Average force during test time.

The area under the curve from the end of ready timeto the end of the test.

Percent difference between the maximum and the load value at the end of the test.

If patient does not sustain a load until the end of the test, 100% fatigue will be
reported.

Examiner determines from the graph if the force curve exhibits rapid oscillations
sometimes called "ratchet response’ or "cogwheding" and which may indicate
submaximal effort. "Ratchet” is sdlected under "Details.”

"Complete’ if the subject maintains force beyond ready time or "Incomplete” if
force is rdeased before end of ready time. "Exclude’ can be sdected through
"Details’ if a repdtition should not be included in the statistical calculations for
any reason.

Sde statistics calculations are based on the completed repetitions for that side.

Max Average

Maximum of the averages determined above.

M ax Difference M aximum difference between successive repetitions. Used as part of validity

CVv
Valid

to determine consistency of effort.
Coefficient of variation (n-1 method) using the maximum of each repetition.
YegNo. Validif the CV or Max Difference numbers are less than 15%.

Overall statistics apply to the test as a whole.

Test Time
Ready Time

Deficit

Length of timefor the repetition, set through the software by the examiner.
Examiner-controlled and usually dictated by how rapidly the patient can build
strength.

Percent difference between the right and left Max Averages.
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Testing Setup

By clicking “Testing Setup,” you can control and document the position in which the
sustained grip test is performed. The following dialog appears when “Test Setup” is
clicked. Typically, position 2 or 3 is used for thistest. Use the size of the patient’s hand
to dictate the position.

Fasai etp Click here to see other test

positions available.

Grip Gauge Position

Cancel |
Help |

Test Time

The“Test Time’ button allows you to override the default test time settings (see Module
1, Chapter 2). Test timeisthe overall length of the test, or the period of time the subject

must sustainagrip. Thisbuttonis also used to set the“ready time,” which providesatime
buffer at the beginning of the test for reaching maximum effort before data is collected.

The data sampled between the end of ready time and the end of thetest (“sampletime’) is

used for the reports and statistical calculations. As a rule of thumb, the sample time
should be at least three seconds. For example, if thetest timeis set at 3Y2 seconds and the
ready timeis set at a2 second, the sample time will be three seconds.

Ready time also serves as a buffer for any transient occurrences during the load initiation
phase. For instance, if the subject “jerks’ the handle, ready time excludes this phenomena.
(Subjects should be encouraged to proceed cautiously when initiating a test.)

In summary, ready time is best defined as the time it takes the subject to reach a steady
state. Based on the force curves generated, the examiner can evaluate what is the best
ready time, such that no transient phenomena enter the calculation of statistical parameters
associated with thetest. Test time, on the other hand, is the total length of the test (ready
time plus sample time).

Test time can vary from a %2 second to six seconds in %2 second increments. Ready time
isrequired to be at least a2 second less than the test time. Both parameters are adjusted
by clicking on the “Test Time" button in the lower right-hand corner of the Data
Acquisition screen (seeinstructions below). Changing the ready time after tests have been
performed will affect the statistical calculations. Changing the test time after tests have
been performed results in the loss of all data associated with that test. A Warning screen
requiring confirmation will appear before changes to test time are made by the software.
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To adjust the test time, position the pointer on the right-hand edge of the green bar, press
theleft mouse button, and drag the bar to the desired position. To adjust ready time, click
and drag the right-hand edge of thered bar. Click “OK” when finished.

Click and grab
edge of red bar to
adjust test time.

TestTme K|

eady: 1.5 Test 45

—1

s e 0

o 1 2 3 4 5

b

Click and drag the right border of the red bar
to change the ready time. Click and drag the
right border of the areen bar to change the

| Clickand grab
edge of green bar
to adjust test time.

tezt length.
Cancel Help

Changing test length will erase this set.
Would pou like to continue armman?

Warning which appearsif “ test
time” isadjusted after a test has
already been completed.
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Chapter 1

Pinch Testing Background Information

When, Why, and How Often

There are many reasons to measure a patient’s pinch strength. In worker’s compensation
cases, it may be necessary to establish if the patient can return to work. As part of a
functional capacity evaluation, pinch strength testing can give an indication of sincerity of
effort through coefficient of variation data, as well as an indication of the patient’s ability
to perform job-reated tasks requiring manual dexterity or fine motor skills. As part of a
screening, comparing a subject’ s strength relative to a normeative database may be desirable.
In the case of a post-offer, pinch testing may be used to hep determine an employee's
predisposition to repetitive motion disorders. With today’ s insurance companies requiring
documentation of outcomes, testing new patients and establishing a basdine from which to
assess treatment effectiveness (surgical, chiropractic or otherwise) may be extremey
helpful.

When used as part of a functional capacity evaluation, the pinch strength testing portion of
the exam should include, as a minimum, the three basic pinch tests: tip, key, and palmar.

A recently published rehabilitation protocol for patients with carpal tunnd syndrome
suggests that pinch strength testing should occur as part of aninitial exam that also includes
orthopedic and neurological tests, nervelatency tests, range of motion and x-ray. Thistest
could beas simpleas asingletip pinch or a completetest including custom tests. Thearticle
indicates that after two weeks of intensive care treatment, the patient’s pinch strength
should bere-tested. After 6-8 weeks of rehabilitation care, the pinch strength should again
be tested. Upon discharge of the patient, or release to pre-injury status, a final pinch
strength evaluation should be performed.

Tracker software can also be used to create custom pinch tests. Thisis especially useful in
testing function in special populations who may have had amputations, surgical
reattachments, or congenital defects.
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Tip Pinch Test

Note:

The software provides the flexibility to perform a test at any or all of the three standard
positions: the tip (two-point), the key (lateral), and the palmar (chuck or three-point).

According to the American Society of Hand Therapists (1981) and Mathiowetz et al.
(1984), the proper positioning of the patient for the pinch test is as follows:

Seated, with the shoulder adducted and neutrally rotated, elbow flexed at 90°, forearm
in neutral position, and the wrist between 0 and 30° extension and between 0 and 15°
ulnar deviation. In all cases, the arm should not be supported...

For thetip pinch, the pinch dynamometer is presented onitssideand at a  45° angle to
the forearm to maintain the standard forearm and wrist positions.

The pinch gauge should be held at the distal end (by the examiner)...

Use the following standard instructions developed by Mathiowetz et al. (1984) for
performing the test:

1.

Tdl the patient, “ Place the tip of your thumb on this side, and the tip of your
index finger on thissideasif tomakean “O.” Curl your other fingersinto your
palm as| am doing and pinch as hard asyou can.”

Demonstrate the test, then give the pinch meter to the patient.

After the patient is positioned appropriatdy, say “ Areyou ready? Pinch ashard as
you can.”

As the patient begins to squeeze, say “ Harder!...Harder!...Relax!”

Repesat the test two more times, then move on to the other hand.

Make sure that the tests are started on the hand indicated by the software. The default is
to start with theright hand. To start with the left hand, click the“Restart L” button. If a
mistake is made there is no way to switch data without retesting!

Presented at 45° angle.

&
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Key Pinch Test

Note:

The proper positioning of the patient for the key pinch test is as follows:

Seated, with the shoulder adducted and neutrally rotated, ebow flexed at 90°, forearm
in neutral position, and the wrist between 0 and 30° extension and between 0 and 15°
ulnar deviation. In all cases, the arm should not be supported...

For the key pinch, the pinch dynamometer is presented horizontally in line with
the forearm to maintain the standard forearm and wrist positions.

The pinch gauge should be hdd at the distal end (by the examiner) and placed on the
middle phalanx of the middle finger.

Use the following standard instructions developed by Mathiowetz et al. (1984) for
performing the test:

1.

Tdl the patient, “ Place your thumb on top and your index finger below as| am
doing and pinch as hard asyou can.”

Demonstrate and then give the pinch meter to the patient.

After the patient is positioned appropriately, say “ Are you ready? Pinch as hard
asyou can.”

As the patient begins to squeeze, say “ Harder!...Harder!...Relax!”

Repesat the test two more times, and then move on to the other hand.

Make sure that the tests are started on the hand indicated by the software. The default is
to start with theright hand. To start with the left hand, click the “Restart L” button. If a
mistake is made there is no way to switch data without retesting!




9-4

Module 9

PinchTrack Testing

Palmar Pinch Test

Note:

The proper positioning of the patient for the palmar pinch test is as follows:

Seated, with the shoulder adducted and neutrally rotated, elbow flexed at 90°, forearm
in neutral position, and the wrist between 0 and 30° extension and between 0 and 15°
ulnar deviation. In all cases, the arm should not be supported...

For the palmar pinch, the pinch dynamometer is presented on its Side and at a 45° angle
to the forearm to maintain the standard forearm and wrist positions.

The pinch gauge should be held at the distal end (by the examiner)...

Use the following standard instructions for performing the test:

1.

4.

5.

Tel the patient, “ Place your thumb on this side, and your first two fingerson this
sideas| am doing and pinch as hard as you can.”

Demonstrate and then give the dynamometer to the patient.

After the patient is positioned appropriately, say “ Areyou ready ? Pinch as hard as
you can.”

As the patient begins to squeeze, say “ Harder!...Harder!....Relax!”

Repesat the test two more times, and then move on to the other hand.

Make sure that the tests are started on the hand indicated by the software. The default is
to start with theright hand. To start with the left hand, click the “Restart L” button. If a
mistake is made there is no way to switch data without retesting!

Presented at 45° angle.
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Pinch Dynamometer Calibration
New | nstallations and First Time Calibration

If the pinch dynamometer and the Tracker Interface Box were received in the same
shipment, then the gauge has been calibrated at the factory. A calibration diskette should
have been included with that shipment and installed with the program software. If the
calibration diskette was installed, then only the daily calibration will be necessary to begin
using PinchTrack.

If the pinch dynamometer was purchased as an upgrade to an existing system, or the
diskette was not installed, the dynamometer must be calibrated in your office. To do this,
follow the instructions beow for a maintenance calibration.

M aintenance Calibr ation

Every six months, the software prompts for a maintenance calibration. In the meantime,

if the gauge is dropped or mishandled, the calibration should be performed prior to the
appearance of the software prompt. Place the pinch dynamometer flat on a table as
pictured bdow. From the Main screen, sdect “Setup” and then “Calibrate’ from the
resulting menu. Sdect “Pinch Gauge’ from the resulting list of devices. Ensure thereis

no externally applied weight on the gauge, and click the “Zero Calibrate’ button in the

Pinch Gauge Calibration dialog. After zero calibration is complete, place the enclosed
weight on the dynamometer as pictured beow. Insure the marks on the weight line up

with the edges of the pinch dynamometer. Type the weight (stamped on the weight) into

the dialog box, and click on the button labded “ Weight Calibrate.”

Zero calibrate. Weight calibrate.

Daily Auto Calibration

Thefirst timethe pinch gaugeis used any day the softwarewill prompt for a“zero calibra-
tion.” Remove any force from the gauge, position as above, and click “OK.” If thereis
no time to perform the zero calibration, you may dect to put off the calibration until the
next time the gauge is used by clicking on the “Postpone’ button.
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This page left blank.
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Chapter 2

Using the PinchTrack Software

After a patient has been added to or selected from the patient database, and an exam
description has been defined (see Module 1, Chapter 4:  Starting a Test), click on the button
labeled “Hand Test.” From the resulting menu of buttons, click “Pinch Test” to initiate the

test sequence.

All other enabled Tracker
modules appear along the top \ et 5e

n [0000441]
op Bepoit |mpai. Window Help

Examiner. hd

row of the Test Selection Goriomety | ncinomety | pquprriack

Protocal

screen. Contact JTech to
upgrade your system at 1-800-
985-8324.

Click on “ Pinch Test” to
initiate the test sequence.

5 Position Grip

Rapid Exchange Grip

Sustained Grip

Pinch Test

| AMA, Gvides 4th

[Een

Tip, Key, and Palmar Pinch Tests

— Click on “ Hand

Test” to view
the available
hand testing
protocols.

After “Pinch Test” has been sdected, the following Pinch Test dialog appears. The
software gives you the flexibility to perform any or all of the tests, and in any order.
Select the button for the pinch test you want to perform.

Locate the
button
corresponding to
the test to be
run. Useeither
the mouse or the
Tab and arrow
keysto select.

—

Thurnb to MIP 4th

Pinch Test [ %]

Patient Left Side (k)

Right Side (Ib)

Last Test

Efpesi Ave CV Valid

Deficit

Ave  Cv Valid

Date

Tip
Kew
Palmar

Thurmb/Ring

Maorms | Dgfaultal Delete | MNotes |

74196
74196
714196
714196

=
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Sk 4

Tip Pinch Test Key Pinch Test Tip Pinch Test

Refer to Chapter 1 of this module for more information on pinch test procedures, or use
the“Help” button in the software.

After a test has been sdected, the Data Acquisition screen pictured below will appear.
Refer to the captions for a complete description of the screen’s features.

Threshold control button. After the
load on the dynamometer exceeds

Change the units of the dial gauge, Right maximum s labeled with a blue
the threshold (1,3,5,7, or 10 Ib.), and therefore the test with this marker, and the left maximum s
data is recorded. button. labeled with a green marker.

Pinch Test

The test position isindicated here.  ———___ 5, 1oy

rLeft

load on the pinch
dynamometer.

Threshold: &b | Units - Digtault | —ﬁ— Real-time dlspl ay of
Right 12'
250

Restart deletes all repetitions —_
performed on the respective side
and prompts for new data.

‘Restar L Restart B |

14.7 18.1

15.3 18.9

Current repetitionisindicatedby — =
the white box.

L Dial gauge with real-
time moving pointer.
Gauge can be
displayed in pounds,
newton or kilograms.

“ Undo” deletes most recent repetition.

/_

“Next” closes current test and

R For details on test procedure or more
ig\slea?ﬁig g:i:gt Er?e ('Sé)zls Closes current test. information on button features, select “ Hep” .
footswitch can also be used to

perform the same function. This button is active for custom pinch

Note: Make sure that the tests are started on the hand indicated by the software. The default is

to start with theright hand. To start with the left hand, click the “Restart L” button. If a
mistake is made, there is no way to switch data without retesting!
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All completed test data is displayed on the Pinch Test dialog screen. A summary of the
displayed data is as follows:

Ave: Average of the reps performed.

CV:

Coefficient of variation of the performed repetitions.
repetitionsis required for calculation.

A minimum of two

Valid: Statusisindicated by Yesor No. If the CV for any position test exceeds 15%, the
specific test is considered invalid (No) and should be repeated.

Deficit: A comparison of |eft average vs. right average is displayed for each position test

Indicates a 6%
difference between | eft
and right strength for
the tip pinch.

Custom tests which
have been added by
the user. Seepage 5 of
this chapter.

Clicking on the
“Norms’ button yields the
following dialog box.

if performed bilaterally. A reading of -20%L would indicate the left side was

20% weaker than the right.
Fatient Ledt Sicle (I} Right Side (k) Last Test
EfpeEiiE Ave OV Valid | Defict | Ave GV valid | Daig
Tip 1m 175 0%  ‘es ﬂmxaa\ d/ Dates that
Key 241 0% Yes | B%R | 218 6% ‘“es [717/96 | respective tests
Palmar 220 0% Yes | -9%R | 200 0% ‘“es | 7/17/96 were last
Thurmby/Fin N 744495
Thumb#tcl MgIP4th ,) ¢ performed.
Ngrms Dgfaultsl Delete | Notes | Help Close
Pinch Strength Norms
Rigjht
Tip | Pop 4% 0180 Nomal Patient’ s right hand tip
key | [op21% 085D Normal pinch is stronger than
Paimar | [Fop21% 188D Nomal that of _54% of same sex
peoplein his’her age
Lett group. Patientis.1 3D
Te | [Pop 86% 045D Narmal units above mean for
Key | [Pop 38% -1380 Nomnal age group (i.e. 50th
Pelmar | Pop. 34% -0.48D Normal perce_:n_tile)._ This
classifies hinvher as
Halp normal.

Left\Right Pinch Norms: Using the averages, a comparison is drawn to a normative
database of age- and gender-based maximum pinch strengths (Mathiowetz et al.
1985, 1986). The number of standard deviation units (SD) above or below the mean
is calculated assuming normal distribution. A population percentileis calculated, and
the patient is grouped into either a“Normal,” “Mild Deficit,” or “* Moderate to Severe
Deficit” category. “Normal” is defined as-2 S.D. beow the mean or better (assumes
97.7% of samplearenormal). “ Mild Deficit” is defined as -2 SD to -3 SD beow the
mean (assumes 2.2% of the sample have amild deficit). “ Moderateto Severe Deficit”
is defined as greater than -3 SD below the mean (assumes the lowest .1% of the
sample have a moderate/severe deficit).

If data does not appear in this field, then the patient’s birthday has not been entered in the
personal data section of the software, or the test has not been performed.
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Fromthe ligt, highlight a data set to

be erased.

The “Defaults” button at the bottom of the Pinch Test screen controls the testing
parameters, such as number of repetitions, side to be tested, and threshold. The Defaults
dialog appears bdow. To change default settings, click on the white circle next to the
desired settings, then click on “OK.”

Pinch Test Defaults
# Reps Side Threshold - To Change the
o] " Right [soe N threshold, click on the
2 Left Urits downward arrow and
&3 & Both (‘: Deefauit highlight the new
gramz/Kilograms
Click “ OK” when finished to threshold level.
mve Chang% Or “ Cancd ” to , ............ DK\ Eance| | He|p |
exit screen without saving.

The “Deete’ button at the Pinch Test screen is used to delete all repetitions for one side
of atest as a group (data set). For example, if you deete “Tip Right” all repetitions
performed for the right-hand tip pinch test will be ddeted. To delete a data s, click on
“Deete’ and highlight the data set from the resulting menu. A Warning prompt will verify
your action before the data set is deleted.

Pinch Test
- Patiert Left Side {lk] Fight Side (k) | Last Test
Specitic Ave OV Valid | Defict | Ave CY Valid Date

Tip 188 0% Yes  B%R | 175 0% ‘Yes |7/17/96 ;I
Key 241 0% ‘“Yes | -9%R | 2189 6% ‘Yes |7/17/96
Palmar 222 0% Yes | 9% R | 200 0% ‘Yes |7/17/96
Thurmk/Ring 7/4/96
Thumb to MIP dth

0 L]

MNaorms Dgf  TipRight MNotes Help Close
R TipLeft

Key Right
Key Left
Palmar Right
Palmar Left
All

To add a note regarding the testing, click on the “Notes” button. The Pinch Test Notes
dialog will appear with a flashing cursor the text field. Type the note, up to 250
characters, as you would in a word processor. Click “OK” when finished. The note will
appear on the Pinch Test report page.

Pinch Test Notes E

ok cooperated fully during the tests, and indicated that he did not
experience any pain. CVs indicate good effort, which matches behavior
during test,

Ok Cancel Help
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Creating Custom Pinch Tests

To create a custom pinch test begin by sdecting the “Setup” drop-down menu. Then
sdect “Custom Tests” and “PinchTrack” from the resulting menus.

Select “ Setup,” Coven Fage Hastet

Feapid Exchanega Olp
Sirtainead Grip
Finch Tat

then “ Custom
Tests,”

and “ PinchTrack.”

The resulting dialog is the basis for creating and displaying custom pinch tests. Click
“Add” to create a customtest. To edit or delete a custom pinch test, click on the Custom
Test Name downward arrow and highlight the test from the resulting list.

Click the downward arrow to show
all previously defined custom
tests.

Click hereto add a new

Custom Pinch Tests

Custom Test Mame:

Thumbeing Ll Close /| Click hereto create a copy
P of the selected test with a
Duplicate Tasti

Test Descriptiondnstructions: Changs Namf | — Change the name Of the

CI | Ck | n thl s f| d d tO \Frformed to measuie strength between pads of thumb and dth hngerl;l Delete Test :l %I m‘[ed tﬁ

create a test description b | N
or to modify an existing = : Delete the selected test.

test description.

After clicking on* Add Test,” the dialog on the next page appears.
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Add New Custom Test
If the cursor is not

present, click in this Mew Test Mame:

field, then typein the
name of the new
customtest. A similar

Thurmb o Armputation

box will appear for ak. I Cancel
naming a test when
“ Duplicate” is

Type a name for the new test and click “OK.” This will save the name and return you to
the previous screen, where the test description/definition can be created. “Cancd” exits
the dialog without saving the new custom test name.

Once created the custom test is assigned a button in the Pinch Test Sdection screen. |If
more than five custom pinch tests have been defined, the scroll bar on the right side of the
screen can be used to see the other tests. Up to 15 custom pinch tests can be created.

Click hereto
d|Sp| ay “ Patlent Pinch Test

Specific” tests Bt Left Side ()

Right Side (b}

Last Test

only. 1
y Specific Awe O Valid | Deficit

Ave Y

“alid

Date

Tip 188 0% ‘“Yes | -B%R
Upto 15

custom tests
can be created.
Eachis
assigned a
button for
future
selection.

Key 241 0% Yes 3% R

Palmar 222 0% ‘“Yes | -9%R
Thumb/Ring N
Thurnk to MIF 4th >
Thurmb to Amputatid,

Ngrmsl Dgfaultsl Qeletel MNotes |

175 0%
219 6%
200 0%

7{17/96
7{17/96
7{17/96
7{4/96

If more than
five custom tests
have been
created, use the
scroll bar to
view additional
tests.

The Patient Specific check box changes the display to show only those tests which have
been performed on a specific patient during the course of treatment and testing. Click on
the white square to activate the check ( O. If the patient has not been tested previously,

the Patient Specific box serves no function and should not be checked.
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Chapter 1
Using Goniometers

Goniometry Principles

According to Norkin and White (1995), “Goniometry is used to measure and document the
amount of available active and passive joint motion,” as well as to “accurately describe
abnormal fixed joint positions.”

A goniometer consists of two arms which pivot about a common point called the “fulcrum’

or pivot point The fulcrum s typically placed over the axis of joint rotation, and the arms
are aligned on the proximal and distal segments of the joint. The goniometer measures the

rotational angle onearmis ableto trave reative to the other arm.

Range of motion (ROM) test data, along with data from muscle strength and neurological
function tests can be used to:
* Determine the presence or absence of dysfunction
Establish adiagnosis
Devedop treatment goals
Evaluate progress (or lack thereof) toward rehabilitative goals
Modify treatment
Motivate the patient
Research the efficacy of specific therapeutic techniques or regimens
Fabricate orthoses or adaptive equipment

Advantages of the Tracker RangeTrack electrogoniometer versus conventional
goniometers include time savings and imination of inaccuracies, which may occur dueto
misreading the scale divisions or parallax resulting from not reading the goniometer at eye
leve.

RangeTrack uses a 0-180° notation system to report ROM values. For all motions, except
rotation in a transverse plane, 0° is defined as the position of an extremity in anatomical
neutral position. The American Medical Association and the American Academy of
Orthopedic Surgeons, among others, support this measurement system.

Goniometric measurement for extremity joints has been found to be both valid and reliable.
However, rdiability depends upon the joint being measured (upper extremity joints
generally produce greater rdiability). Movement of the joint axis, poor alignment to bony
landmarks, variations in manual force application by the examiner, and the patient’s leve

of effort can also affect rdiability. See Norkin and White for more details.

When performing ROM measurements on joints, aligning the fulcrum of the goniometer
with the axis of rotation of thejoint is the accepted practice. As stated earlier, the arms of
the goniometer should align with the axes of the bones of the proximal and distal segments
of the joints respectively. For wrist flexion and extension, however, dorsal and volar
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placement of the goniometer has been shown to be morereliable. Dorsal placement of the
goniometer for finger range of motion is the accepted protocol. The AMA has adopted
these techniques for ROM measurements performed in conjunction with impairment

ratings.
RangeTrack Features

Hand/Foot Switches
Enter switch: This switch is used to enter the end range of motion. To activate the

switch, plug the red connector of the switch into the “Enter” receptacle on the back of
the interface box. The switch can be used on a table or on the floor as a foot switch.

Next/Skip smitch:  This switch isused to tab through ROM menu fields and sdect the
joint for testing. Plug the black connector of the hand/foot switch into the “Next”
receptacle on the back of the interface box to activate.

Alignment Rails
These acrylic extension arms are attached to the goniometer via a press fit for large
extremity joint ranges of motion. They can be easily removed for finger ROM
measurements. Simply align the holes with the tabs on the goniometer arm and press
into place. Make sure the groove on the acrylic rail aligns with the painted line on the

RangeTrack goniometer.

Note: The button head screw on the goniometer’s side is a necessary stop for the electronic
potentiometer. Removing the screw may cause damage to the potentiometer.

Goniometer Calibration

If the calibration diskette was not included with your system and installed with your
Tracker software, the software will prompt you to perform the following calibration
procedure before taking measurements.

To calibrate the RangeTrack, sdect “Setup” from the items at the top of the Main screen,
then “Calibrate,” and “ Goniometer” from the resulting menus. After the Calibration dialog

appears, open the goniometer, placeit on aflat surfaceas pictured in“ A,” and click onthe
“Zero” button. Then closethethe goniometer, placeit on aflat surfaceaspicturedin“B,”
and click onthe “Calibrate’ button.

—Step 1 A C A )
Set bo 180 degree anale and IEDLJL
Zerd' =1 [a] 164 . « )
piEss <& _ e | Close goniometer and press “ Zero
Gtep? button.
Set to 0 degree angle and
press ‘Calibrate’ B N N\
Count: (C J /
i Lalbrate 1728 _
I Open gonlometer and press
“Calibrate” button.
Ok Cancel Help |
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Protocols for Range of Motion

Range of M otion Normative Data

Normal ranges of mation listed in reports and on test screens are based on the AMA's
Guides to the Evaluation of Permanent Impairment. According to the Guides, a normal
rating for a given range of motion is considered as the point at which the corresponding
impairment is zero. However, other associations and clinicians have established norms
other than those used inthe Guides (see references at end of chapter). Therefore, bilateral
comparison is usually the best determination of “normal” for a patient, and as result could
be considered a reasonable rehabilitative goal.

Neutr al-zero M ethod

Range of motion protocols follow the neutral-zero method adopted by the AAOS, AMA
Guides, ASHT, APTA, ASSH, and others. This method establishes a reference position
at anatomic neutral position, which is defined as 0°. The lone exceptions are rotational
movements performed in the transverse plane, such as internal/external rotation of the
shoulder.

One of the most confusing aspects of this method is the ankylosis condition, or inability of

a joint to reach neutral position. For instance, if a knee flexes to 80° but cannot attain
neutral in extension (extension lag), adjustments must be made to the calculations. With
RangeTrack the extension measurement should be changed to a negative number by  click-
ing the right mouse button or sdecting the “ Ankylosis’ radio button in the Test dialog.
Making this adjustment is very important for proper calculation of impairment ratings or
interpretation of results.

Active/Passive M easur ements
Active (AROM) - The subject provides the effort to move thejoint.

Passive (PROM) - The examiner moves the joint through the range of motion until  resis-
tanceis fdt or the patient experiences pain.

Typically, an active movement is performed first. If abnormalities are found, passive mo-
tions are performed in the hope that the examiner can determine reasons for joint  limita-
tion, and palpate joint end-fed. For a complete synopsis of physiologic and pathologic
“end-feds,” refer to Norkin and White.

Make sure to use the correct “ Active” “Passive,” or “ Act/Pass’ (both) sdectionsin the
software. Impairment calculations use only the largest active measurement of ajoint. To
set atesting default in the software, sdect the “Defaults’ button
in the Goniometer Test Sdection screen and check the settings

from the resulting menu. Test defaults can also be set using v Active
“Setup,” “Test Defaults’” from the Main menu when the Go- Pazzive
niometer Test Selection screen is active. Act/Pass
/
et test defaults for active, passive or both motion. Flight

Testing for the left side or right sideisalso se-
lected from this menu. v Left
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CAUTION:

Goniometer “ Offset” Button

“ Offset” refers to the orientation of the goniometer in relation to the joint in

anatomical neutral. Therefore, if the goniometer is opened straight out (as for wrist

flexion) the offset is 180°, or if it is closed the offset is 0°. “Offset” sdections are
“Default,” “0°,” “90°,” and “180°.” The software automatically sets the goniometer
offset for standard tests.

Variations to standard tests can be performed by utilizing the “Offset” button in the
Test dialogs. For example, if a patient cannot abduct the shoulder while supineto the
90° neutral position for internal/external rotation measurements, the test may be
conducted in a seated position with the shoulder at 0°. The“offset” should then be set
to 180° to correct for the altered frame of reference of the new measurement position.
If internal/external rotation is measured using the standing position described in the
AMA Guides, the offset would likewise be set to 180°.

Neutral Offset Selection

Click on the radio button to \'D"SEt :
change the goniometer “ neutral T % Default Carcel |
offset.”

07 Oiffset Help |

7 90° Oifset

180" Offsst

Ankylosis - Extremities

If the subject cannot reach neutral position, then a negative number must be assigned
to the angle. Use the right mouse button to change angles to negative or sdect the
“ Ankylogis’ button in the Test screen. For example, during ebow flexion the subject
measures 120° and in extension the angle is 30° from the neutral position. The angle
should be changed to -30° since the dbow cannot attain neutral position or beyond
into the extension region.

120° flexion -30° extension

If a negative number is not assigned to the joint in this example, the impairment rating
module assumes the joint can reach neutral and beyond, resulting in an incorrect  im-
pairment calculation.
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Joint lmmobility

If the joint is immobile only a single measurement is necessary for the joint pairs
(agonist/antagonist movements) and is recorded as a negative number. If desired, how-
ever, both pairs can be completed. For example, assumethat a patient’ s ebow isimmobile
at 30° flexion. Inthis case ROM can be recorded as ether:

1) Elbow Flexion -30 or 2) Elbow Flexion 30
Elbow Extension Elbow Extension -30

Both of the above examples will yidd the same impairment rating.

L ar ge Extremity Range of Motion

IMPORTANT:

Wrist Flexion

T

Refer to the following pages for protocols for measuring specific joint ranges of
motion.

If the patient cannot reach neutral position, change the angle to negative using the
right mouse button or by sdlecting the "Ankylosis' button.

Wrist Flexion

Patient is positioned with the forearm resting on a table and the wrist over the
table edge. The shoulder is abducted to 90°, and the ebow is flexed to 90°.
The goniometer pivot point is over the lateral aspect of the wrist over the
triquetrum. One goniometer centerline is over the lateral midline of the ulna
using the olecranon and ulnar styloid processes as references. The other  go-
nometer centerlineis over the lateral midline of the 5th metacarpal.

Wrist Flexion Alternate Placement

This placement is recommended by the AMA  Guides. With the RangeT rack extension
arms attached, place the goniometer’ s pivot point over thewrist joint aligning thelong
arm with the dorsal midline of the forearm and the short arm along the dorsal aspect
of the 3rd metacarpal. Use care to place the short arm on the metacarpal and not on
the surface area above the capitate. Remove the extension arm from the goniometer’s
long arm if the forearm muscles interfere with placement.

Wrist Extension
Paositioning is the same as wrist flexion.

Wrist Extension Alternate Placement

Wrist Extension

Alternate placement as recommended by the AMA  Guides. With exten-
sion arms attached, pivot point below the wrist joint, with the long arm
aligned with the volar midline of the forearm and the short arm along the
volar aspect of the 3rd metacarpal.
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Wrist
Ulnar
Deviation

%1

Elbow Elbow
Pronation Supination

Wrist

Elbow Flexion

Elbow Extension

Wrist Radial/Ulnar Deviation

Patient is positioned with the forearm resting on a table and with the wrist
over the table edge. The shoulder is abducted to 90°, and the ebow is
flexed to 90°. The goniometer pivot point is over the middle of the dorsal
aspect of the wrist over the capitate. One goniometer centerline is over
the dorsal midline of the forearm using the lateral epicondyle asa refer-
ence. The other goniometer centerline is over the dorsal midline of the
third metacarpal.

Radial

Deviation

Elbow Pronation

Patient is seated with shoulder neutral and ebow at 90°. The goniome-
ter pivot point is lateral and proximal to the ulnar styloid process. One
goniometer centerlineis paralld to the anterior midline of the humerus.
The other centerlineis across the dorsal aspect of the forearm, proximal
to the styloid processes of the radius and ulna.

Elbow Supination

Patient is seated with shoulder neutral and ebow at 90°. The goniome-
ter pivot point is medial and proximal to the ulnar styloid process. One
goniometer centerline is paralld to the anterior midline of the humerus.
The other goniometer centerline is across the ventral aspect of the fore-
arm, proximal to the styloid processes.

Elbow Flexion/Extension

Patient positioning and stabilization are the same for both flexion and
extension. Patient is supine with atowe under the upper arm to ensure
unrestricted extension. The goniometer pivot point is over the lateral
epicondyle of the humerus. One goniometer centerline is over the  lat-
eral midline of the humerus using the center of the acromial process as
areference. Theother centerlineis over thelateral midline of the radius
using the radial head and radial styloid process as a reference.

Elbow Flexion/Extension Alternate Position

The AMA Guides suggest that this measurement can also be performed
while the patient is standing. Alignment of the goniometer is identical
for both supine and standing measurements, so no changeto the “ of fset”
isrequired.
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I

Internal
Rotation

il

External
Rotation

Shoulder | nternal/Exter nal Rotation

Patient is supine with the shoulder abducted to 90° with a pad under
the humerus. The goniometer pivot point is over the olecranon  pro-
cess. One goniometer centerlineis over the ulnar styloid process with
the other goniometer centerline hanging vertically.

Shoulder Internal/External Rotation Alternate Position

The AMA Guides employs an aternate position for measuring inter-
nal/external rotation. The Guides have the patient standing with the
arm abducted to 90°, which necessitates the use of a horizontal refer-
ence. (See the Guides for exact placement and positioning.) |If you
adopt this method sdect the “Offset” button in the Testing dialog and
click on 0°. If the patient is unable to abduct the arm to 90°, measure
internal/external rotation with the shoulder in neutral and the patient
dther ditting or standing.  With the shoulder in neutral the “offset”
must be switched to 0°.

Tip: Instead of turning the goniometer over between measurements, move one arm
to measure internal rotation and the other for external.

A

Shoulder Flexion

f

Shoulder Extension

Shoulder Flexion

Patient is supine with the goniometer pivot point over the acromion
process. The goniometer centerlines are over the lateral epicondyle of
the humerus and over the lateral midline of the thorax.

Shoulder Extension

Patient is prone with the goniometer pivot point over the acromion
process. The goniometer centerlines are over the lateral epicondyle of
the humerus and over the lateral midline of the thorax.

Shoulder Flexion/Extension Alternate Position

AMA Guidesindicatethat flexion/extension can be tested while patient
is standing. Goniometer alignment is identical and no offset changes
arerequired.

Shoulder Adduction and Abduction

Supine Measurement

Paositioning is the same for both shoulder adduction and abduction. The goniometer
pivot point is over the anterior aspect of the acromiom process. The goniometer  cen-
terlines are over the anterior midline of the humerus and paralld to the sternum.

Seated Position
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As an aternate, measurements can be made in the

seated position. In this case the goniometer pivot point
is over the posterior aspect of the acromion process and
the centerlines are over the lateral midline of the
humerus and paralld to the spine.

Standing Position

The AMA Guides indicates ROM can be tested while
the patient is standing. Goniometer alignment is  identi-
cal to supine and no “offset” changes are required.

Shoulder Adduction Shoulder Abduction
Ankle Plantar Flexion / Dorsiflexion
— — Patient is seated with the lower leg over the edge of atable. Patient
may also be positioned supine with the knee flexed to at least 30°.
The goniometer pivot point is over the lateral aspect of the lateral
malleolus. One goniometer centerline is over the lateral midline of
the fibula using the head of the fibula as a reference. The other
goniometer centerline is paralld to the lateral aspect of the 5th
metatarsal.
Plantar Flexion Dorsflexion
$ Knee Flexion
Patient is supine with the pivot point over the lateral
epicondyle of the femur. One centerline is over the
lateral midline of the femur referenced by the greater
— _ trochanter. The other centerline is over the lateral
Knee Flexion midline of the fibia referenced by the lateral  malleo-

lus and fibular head.

Knee Flexion Alternate Position

An alternate position for knee flexion is with the patient prone, the hip in neutral, and
the foot hanging off the edge of the table. No change in the offset angle is required
for this position. Despite the greater stability the prone position affords, it may show
restricted ROM if the leg muscles or buttocks are bulky. For this reason, the AMA
endorses the supine portion.
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Knee Extension

Hip Flexion

e

Hip Extension

ic=c—"o

Hip Extension
4th Edition

Hip Abduction

Hip Adduction

Knee Extension

Patient is supine with a towd under the ankle to
allow unrestricted knee extension. Placement is the
same as knee flexion.

Hip Flexion

Patient is supine. The goniometer pivot point is over
the lateral aspect of the hip joint using the greater
trochanter as a reference. One goniometer  center-
line is over the lateral midline of the pdvis. The
other goniometer centerline is over the lateral  mid-
line of the femur referenced from the lateral  epi-
condyle.

Hip Extension
For the 3rd ed. of the Guides and most exams, pa-
tient is prone with the same alignment as hip flexion.

For the 4th ed. of the Guides, patient is supine and
opposite knee is flexed until all lordosis of the lum-
bar spineisremoved. With the patient attempting to
keep upper leg on thetable, align the goniometer the
same as in hip flexion. Change angle to negative by
using the right mouse button.

Hip Abduction/Adduction

Patient is supine. The goniometer pivot point isover the ante-
rior superior iliac spine. One goniometer centerlineis paralle
to the midline and the other goniometer centerline is over the
anterior midline of the femur using the midline of the patdla
for areference.
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Hip External and Internal Rotation

| T

\ Hip Rotation
I {E |  4th Edition

ASSNIPA

Foot Eversion

/U

D1

N Foot Inversion

Hip External/lnternal Rotation

3rd ed. of the AMA Guides: Patient is supinewith one
goniometer centerline over the midline of thefoot and the
other goniometer centerline paralld to the table surface.

4th ed. of the AMA Guides. Patient is prone with the
knee flexed 90°. One goniometer centerline is along the
anterior midline of the lower leg, referencing the crest of
the tibia and midway between the two malleoli. The
other goniometer centerline is paralld to the table sur-
face.

Orthopedic exams: Patient is seated with one goniome-
ter centerline aong the anterior midline of the lower leg,
referencing the crest of thetibia and midway between the
two malleoli. The other goniometer centerlineis paralld
to the table across both patellas.

Foot I nversion/Eversion

Patient is seated with the lower leg over the edge of atable.
One goniometer centerlineis paralld to the anterior midline

of the lower leg. The other goniometer centerline is placed

over the plantar foot on a leve with the heads of the
metatarsals.
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Finger ROM - General |nformation

Reliability and Validity

Gajdosik and Bohannon have shown a goniometer to be a valid tool for measuring
range of motion. However, several variables affect the reiability of finger ROM  mea-
surements. Those variables which are applicable to RangeTrack includethe measure-
ment recording method, the type of ROM being measured (i.e AROM, PROM,
TROM), the amount of force applied during measurement, the placement of the go-
niometer, and the proximal joint posture. Consistency of placement and goniometer
usage will enhance both intra- and inter-tester reliability. Tracker software allows you
to document any deviations from the standard techniques outlined in this manual and
software Help screens.

When standardized testing techniques were utilized, Hamilton and L achenbruch found
a sgnificant leve of rdiability among therapists measuring finger ROM, specifically
MP, PIP, and DIP joints. They concluded that intra-tester reliability was higher than
inter-tester reliability, and that inter-tester error could be reduced by defining more
specific protocols.

As ardiability check for finger ROM, make sure that the goniometer reads 0° when
thearms are placed on aflat surface, and 180° degrees when the arms are together. |If
readings deviate from this, the instrument should be recalibrated through the Setup”
menul.

Goniometer Placement

The American Society of Hand Therapists (ASHT) recommends that finger ROM
measurements be performed dorsally. In the presence of edema, significant scar  tis-
sue, bony malformations, or long or deformed fingernails, lateral measurements should
be taken and a notation made to that effect. Hamilton and L achenbruch showed equal
reliability for lateral and dorsal goniometer placement techniques. Whichever method
you choose, make sureto useit consistently so that subsequent trials on a patient may
be accurately compared.

If lateral placement is necessitated, place the goniometer so that the arms are paralld
to the long axis of the bones which form the joint, and the pivot point is in line with
the joint axis of motion.

M easur ement Conventions

JTECH uses the conventions adopted by the American Medical Association (AMA)
and the ASHT, which use plus and minus signs to denote hyperextenson and  exten-
sion lag respectively.

If the joint’s extension exceeds the anatomical neutral position of the joint, then it is
referred to as hyperextension and represented with a plus (+) symbol. Incomplete
extension, on the other hand, from the flexed position towards anatomical neutral is
defined as extension lag, and represented by a minus (-) sign. Tracker software  per-
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forms this function automatically for thumb and finger ROM measurements.

For proper impairment ratings when ankylosis is present in a finger joint, both  mea-
surements of the pair (agonist/antagonist) should be completed. If thejointis immo-
bile, sdect the “immobile’ button in the Test dialog. Clicking on “Immobile’ will
record a negative and corresponding positive measurement for both joint motions
with only one entry. The same result can be achieve when certain testing sequences
are sdlected by recording both motions at the same position. In ether casethe im+
pairments are calculated the same.

Active/Passive M easur ements

Active range of motion (AROM ) is defined as that motion achieved by a joint under
a patient’s own muscle power. Passive range of motion (PROM) refers to the joint
motion available upon application of an external force.

According to Gajdosik and Bohannon, a joint that has full active range will have full

passiverange aswdl. Therefore, passive measures should only be taken when either
the patient exhibits restricted active ROM or contraindications to active ROM exist.
During PROM measurements, the patient should relax muscles surrounding the joint

being measured. Theforce exerted on ajoint during PROM measurements should be
minimized and as consistent as possible from test to test.

Total Active Motion (TAM) / Total Passive M otion (TPM)

AAOS defines TAM for a finger as the sum of active flexion and active extension
occurring at the MP, PIP and DIP joints. Extension lag values aretreated as negative
numbers and hyperextension values are treated as positive numbers.

AAQOS defines TPM for a finger as the sum of passive flexion and passive extension
occurring at the MP, PIP and DIP joints. Extension lag values aretreated as negative
numbers and hyperextension values are treated as positive numbers.

Clinically, the importance of the TAM and TPM calculationsislimited. The calcula
tions are used statistically to show progress (or lack thereof) for an entire finger, or
to compare to the corresponding normal digit on the opposite hand. According to
the American Society for Surgery of the Hand (ASSH), values should not be used to
determine functional loss or impairment since the system is not weighted and certain
finger joints are more important than others to total hand function. Recognized
sources disagree about the validity of TAM/TPM comparison to normal. Cambridge
and ASSH indicate comparisons are erroneous and should not be made, whereas
ASHT and AAOS endorse comparison. TAM norms from AAOS are as follows:

I ndex Middle Ring Little
Male 284° 288° 204° 297°
Female  305° 311° 318° 323°

TAM and TPM values are included in the printed reports. They are not used in
impairment calculations.
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I mpairment Rating as a Result of Finger ROM Restrictions

For determination of impairment resulting from restrictions in finger range of motion,
the recorded value is rounded to the nearest 10°, and compared to the corresponding
figurein chapter 3 of the AMA Guides to the Evaluation of Permanent I mpairment.

For fingers, impairments resulting from loss of flexion and loss of extension in the
same joint are added together. 1f more than 1 joint is involved, the joint impairments
are combined, moving distal to proximal, using the combined values chart.  Impair-
ments also affecting the involved finger such as amputation or sensory loss, are  com-
bined with the range of motion restrictions. Finger impairment is then converted to
hand impairment, upper extremity impairment, and then whole person impairment  us-
ing AMA Guides Tables 1-3 respectively.

For the thumb, impairments resulting from loss of flexion and loss of extension  occur-
ring in the same joint are added together. If both the IP and MP joints are involved,
the respective joint impairments are added together. If two or more abnormal joint
motions are present, impairments due to each motion are added. Amputation or  sen-
sory loss impairments affecting the thumb are combined with the thumb’s range of
motion impairment value. Thumb impairment is then converted to hand impairment,
upper extremity impairment, and then whole person impairment using Tables 1-3  re-
spectively inthe AMA Guides.

If multiple digits are involved, each digit is converted to a hand impairment, these
numbers are then added together and expressed as upper extremity impairment, and
finally converted to whole person values.

Finger Range of Motion M easur ements

Note:

| mpor tant:

When performing finger range of motion tests with RangeTrack, the goniometer’s
long and short arms must be positioned correctly. The long arm is the one with the
rounded end, the short arm is the one with the cutout end. Refer to the illustration
below to identify the long and short arms

In the presence of edema, significant scar tissue, bony malformations, long or de-
formed fingernails, measurements should be performed laterally, and a notation made.
Lateral placement guiddines are included with the following protocols.

Make sure to place the RangeTrack goniometer in the same position and orientation
astheillustrations.
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M P Flexion

Position the wrist and forearm in neutral position. Place the long arm of

the goniometer along the dorsal surface of the metacarpal, the pivot
point superior to the MP joint, and the short arm along the dorsal  sur-
face of the proximal phalanx.

Note: If measuring AROM, IP joints should be flexed. If measuring
PROM, IP joints should be relaxed.

Lateral Placement for MP Flexion and Extension

If lateral measurements of MP flexion for the index or middle fingers are necessary,
align the goniometer pivot point with the lateral aspect of theindex MP joint, the long
arm with the longitudinal axis of the 2nd metacarpal, and the short arm with the
longitudinal axis of the proximal phalanx of the finger being measured. The index
finger should be dlightly extended when measuring middle finger MP flexion, and
dightly flexed when measuring middle finger M P extension.

If lateral placement is required for measuring MP flexion of the ring or little fingers,
align the goniometer pivot point with the lateral aspect of thelittlefinger MP joint, the
long arm with the longitudinal axis of the 5th metacarpal, and the short arm with the
longitudinal axis of the proximal phalanx of the finger being measured. The little
finger should be dightly extended when measuring ring finger MP flexion, and dlightly
flexed when measuring ring finger MP extension.

MP Flexion
N I
——) —J
me_\
MP Extension

PIP Flexion

M P Extension

Position wrist and forearmin neutral position. Placethelongarm
of the goniometer along the dorsal surface of the metacarpal, the
pivot point superior to the MP joint, and the short arm along the
dorsal surface of the proximal phalanx.

Note: If measuring AROM, IP joints should be extended. If
measuring PROM, P joints should be relaxed.

PIP Flexion

With the wrist and forearm in neutral position, place the go-
niometer’ slong arm along the dorsal surface of the proximal pha-
lanx with the pivot point superior to the PIP joint, and the short
arm along the dorsal surface of the middle phalanx.

Note: If measuring AROM, MP and DIP joints should be flexed.
If measuring PROM, MP and DIP joints should be relaxed.
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Lateral Placement for PIP Flexion and Extension

If lateral placement is required for measuring PIP flexion of the fingers, alignthe go-
niometer pivot point with the lateral aspect of the joint, thelong arm withthe longitu-
dinal axis of the proximal phalanx, and the short arm with the longitudinal axis of the
adjacent distal phalanx of the finger being measured.

9\3 Pl P Extension

With the wrist and forearm in neutral position, place the go-

niometer’ slong arm along the dorsal surface of the proximal  pha-
lanx with the pivot point superior to the PIP joint, and the short
arm along the dorsal surface of the middle phalanx.

Note: If measuring AROM, MP and DIP joints should be ex-

PIP Extension tended. If measuring PROM, MP and DIP joints should be re-

laxed.

DIP Flexion

Place the wrist and forearm in neutral position. Position the go-
niometer’ s long arm along the dorsal surface of the middle phalanx
with the pivot point superior to the DIP joint, and the short arm
along the dorsal surface of the distal phalanx.

Note: If measuring AROM, MP and PIP joints should be flexed.
If measuring PROM, MP and PIP joints should be relaxed.

DIP Flexion

Lateral Placement for Dip Flexion and Extension

If lateral placement is required for measuring DIP flexion of the fingers, alignthe go-
niometer pivot point with the lateral aspect of thejoint, thelong arm withthe longitu-
dinal axis of the proximal phalanx, and the short arm with the longitudinal axis of the
adjacent distal phalanx of the finger being measured.

DIP Extension
With the wrist and forearm in neutral position, place the go-

—  niometer’slong arm along the dorsal surface of themiddle pha-
lanx with the pivot point superior to the DIP joint, and the short

\\) arm along the dorsal surface of the distal phalanx.
Note: If measuring AROM, MP and PIP joints should be ex-
DIP Extension tended. If measuring PROM, MP and PIP joints should be re-

laxed.
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M P Abduction (angular measur ement)

Place wrist in neutral position with the forearm pronated. Patient abducts
MP joints. Align the centerline of the goniometer’slong arm alongthe  dor-
sal midline of the metacarpal with the pivot point over the MP joint. The
centerline of the short armis aligned along the dorsal midline of the proximal
phalanx. For all MP abduction measurements the RangeTrack logo must be

up.

MP Abduction Right Index
(angular measurement)

M P Abduction

(linear measur ement)
Place wrist in neutral with the forearm pronated. Patient abducts MP
joints. Use a centimeter ruler to measure the distance between two  adja-

TR t”/ cent fingertips. Y ou will have three measurements per hand.
&::.Jux\' ||
\
o /
MP Abduction

(linear measurement)

Fingertip to Distal Palmar Crease

Place the wrist in neutral position with the forearm supinated. With a
ruler, measure the distance from the fingertip of the 2nd digit to the
distal palmar crease with the hand fisted.

Tipto DPC
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Thumb M P Flexion

With the wrist and forearm in neutral position, place the goniometer’s
long arm along the dorsal surface of the 1st metacarpal with the pivot
point superior to MP joint, and the short arm along the dorsal surface of
the proximal phalanx.

Thumb MP Extension

With the wrist and forearm in neutral

position, place the goniometer’s long

arm along thedorsal surface of the 1st
metacarpal with the pivot point supe-
rior to MP joint, and the short arm
along the dorsal surface of the proxi-
mal phalanx.

Thumb MP Flexion

Thumb MP Extension

Thumb IP Flexion

With thewrist and forearm in neutral
position, place the goniometer’s long
arm along the dorsal surface of the
proximal phalanx with the pivot
point superior to IP joint, and the
short arm along the dorsal surface of
the distal phalanx.

Thumb IP Flexion

Thumb | P Extension

With the wrist and forearm in neutral

position, place the goniometer’s long
arm along the dorsal surface of the
proximal phalanx with the pivot point

superior to IP joint, and the short arm
along the dorsal surface of the distal
phalanx.

Thumb |P Extension
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Right Thumb Radial Abduction

Left Thumb Radial Abduction

Thumb Radial Abduction

With the wrist in neutral position and the forearm pronated, align the
centerline of the goniometer’s long arm paralle to the 2nd metacarpal
on the dorsal aspect. Align the short arm paralld to the centerline of
the 1st metacarpal on the dorsal aspect of the thumb. The pivot point
should align over the intersection of thelines paralld to the 1st and 2nd
metacarpals. Note the change in goniometer orientation for left and
right measurements.

IMPORTANT: If the thumb is immobile, indicate such by clicking the
radio button in the Test dialog.

Thumb Adduction ,L %
Placewrist in neutral position withthe fore- 1

arm supinated. With a centimeter ruler

record the smallest possible distance from

the volar surface of the thumb IP joint to /
the distal palmar crease over the MP joint

of thelittle finger.

IMPORTANT: If the thumb is immobile,
indicate such by clicking the radio button in

. Thumb Adduction
the Test dialog.

Thumb Opposition

Place wrist in neutral position with the forearm supinated. With a cen-
timeter ruler, record the largest possible distance from the volar surface
of thethumb IP joint to the distal palmar crease directly over the 3rd MP
joint. Thethumbnail should remain paralld to the plane of the palm.

IMPORTANT: If the thumb is immobile, indicate such by clicking the

radio button in the Test dialog.

Thumb Opposition
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Chapter 2
Performing a Goniometer ROM Test

Aswith all Tracker modules, a patient and an exam must be sdected to accessthe Range-
Track Data Acquisition dialog. The Sdect Patient dialog can be opened in a number of
ways.

1) Click on “Patient,” then “Select” from the drop down menu, or
2) Click on the patient icon, or
3) Click “Goniometry ROM,” then sdlect the region button.

After using one of the above methods, ether choose a patient from the Select Patient
dialog list or add a new patient. (See Module 1, Chapter 4, Sarting a Test for more
information about opening and adding patient files.) At the next dialog, sdect an existing
exam for review or click on the “New Exam” button to start a new test.

i FA|JTech Tracker - Jones, John [0000441] [_t
U% “ Patlent" drOp- Sety ent Exam History Report Impair.  Window Help
down or icon to open a 45&] B = | B Exeminer. Dr Smith vl
patient file and begin B Test Selection

H IsaTrack s
teStIng, or... Goniometry | Inclinometry Pus\nuverr?l'iack Litting Hand Test || Protocol

Upper Extremity RO

select “ Goniometry” and a Lavwer Extremity ROM
region button and the Patient Hand ROM
Selection dialog will appear.

Upper and Lower Extremity ROM Tests and Dialogs

After apatient fileis opened and ether the“Upper Extremity ROM” or “Lower Extremity
ROM” region button is sdected, a screen like the one below is displayed for sdecting
tests and viewing data. (The example below is for upper extremity ROM.)

Setup Patient Exam  History Report |mpair. Window Help
This screen is used to initi- ElAXE Slolp e e __
ate tests either for all the i T T E This button is
pairsin thelist, or for spe- fies @ = = = = used to select
cific testsfromthelist. It @ = = = = the side for
also displays test results R —————— testing and to
and impairments based on fon — — — — choose active,
the results. L passive, or

e both mations.
| Defafis
T [AMAGudesdth  |Exam 02/24/%7 Progiess

“ Defaults’ Button
The defaults button controls the side that is tested and whether the test is active, passive
or both. The software automatically progresses through the testing list for the side that is
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turned on. To change sidesfor testing, ether at the beginning of atest or after testing
of thefirst sideis completed, sdect “Defaults’ and click on the appropriate side. The
side being tested is displayed in the Testing dialog.

To test active motions, passive motions or both, click on the “Defaults’ button and
sdlect the desired test method.  The motion method selected is displayed inthe  Test-
ing dialog.

Select the type of motion and the side for testing v ﬁc“‘“_e
using the * Defaults’ button, then clicking on the \ Passive
settings in this menu. Act/Pass

Right
v Left

Test defaults can also be set when the ROM Test Selection dialog is open using
“Setup,” “Test Defaults’ from the Main menu.

Extremity Test Selection and Sequences

1.

ROM testing is completed in pairs, which are arranged by gray and white bands. Click
anywhere within a band to begin testing the corresponding pair. The pairs consist of
agonist/antagonist movements, which enables you to test both opposite movements of
thejoint. Clicking on thefirst band will move automatically through all the tests on the
list. Tobeginat adifferent point or to test a specific pair (or a single movement), click
on the corresponding band. After clicking on a band, the following standard ~ Extremi-
ties Range of Motion Testing screen appears.

This button is used to change the goniometer The* Help” button shows you Numerical display
how to perform tests. of the goniometer
angle.

Click hereto save the
displayed angles and
return to the Data
screen.

If patient is unable to
reach neutral, change
the angle to negative by
selecting “ Ankylosis’

or placing the cursor on
the angle and clicking
the right mouse button.
If joint isimmobile,
click “ Exit” after first
ROM value is recorded
and click " Yes” when
warning box appears.

\\ ....... EEIT ........ _eutral Oﬂzset | ﬂelp

Range of Moticn

|l_— Thisbox displays

method default se-
lected through the
“ Defaults’ button.

Active FPassive
Wrist Flexion - Method—=]

™~ Greenareain dial

\Wrist Extension Active .
-Status————— -Side . :
« Non-Ankylosis @ Right ' |
[l N shows angle of go-

hen patient is in Wrist Flexion fogition, press niometer, dark
ENTER lines show normal

v N\
Click here to bypassthe Click here to change the side to be
automatic prompt and tested for thistest pair. To changethe
select a measurement to side for a sequence of tests, change the
be recorded. default using the “ Defaults’ button in

the previous Data screen.
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“Neutral Offset” Button

Variations to the test protocols described in Chapter 1 of this module and the Help
screens can be performed utilizing the Test dialog's “Neutral Offset” button. (“Offset”
refers to the angle of goniometer’s arms at neutral or “zero.” Tracker software desig-
nates the open, straight goniometer position as 0° and the closed position as 180°.) For
example, the standard shoulder internal/external rotation measurement shows the patient
supine with the shoulder abducted to 90° and the goniometer vertical in the open position.
(The software automatically sets the “default” offset for standard tests.) In contrast, the
Guides show the patient upright with the shoulder abducted to 90° and the goniometer
paralld to the floor with arms closed. Therefore, the offset needs to be set to 180°.

Meutral Offzet Selection

— Dffzet ; :
& Default : L
Cancel
oot | cir—w || =
Click on the radio button / Hep |
corresponding to theinitial position 90 Offsst
(reference) of the goniometer.
€ 180" Difset (e

2. Once you complete all the desired tests for a region and sdect click on “Exit” or you

thesis.

Whole person
impairment as a
result of upper
extremity ROM is
listed here.

Normal range values irist Extension here
. eviation (204) 17 17 19 29 1% 0% .
are shown in paren- W (30+) 22 23 29 35 x
[I Elhow Pronation [20+]) -

complete the sequence for a region, the ROM Data screen appears with a summary of
the results. For reference, samples of both the upper and lower extremities regional
ROM Data screens have been included. To perform other tests as part of this exam,
click on the Main menu button labeled “Test” (shown on left) to bring up the Test
Sdlection screen.

FA|Extremities [Upper) ROM [_ (O] / Range Of m“ on
_ Fight Left - / impairment for
Upper Extremity Hormal dct. Pass. Lt Fass, FRight Le: .. .
Wrist Flextion (80+) 50 85 &1 72 0% 0% the]0| nt is shown

rist Extension [B0+) 35 35 &0 0 (129 0%t

Elhow Supination [70+)

|J Elbcw Flexion (140+) : : :
Elcw Extension (0+) J— — J— 1
|J Shoulder Intemal Raot (80+]) _ - _ I~ Daal | S Of ta re-
Shoulder External Fot (B0+]) - - P
|]S}|Duld.e1' Flexion (180+) N _ N wlts are mo‘/\m
Shorlder Exctension ow under headings.
|]Huxnexus!5capula Flex. (140+) - - -
HurmersiSeapula Ext. [20+) - - -
Shoulder Adduction [40+) - - JR—

Shoulder Abduction {1704)
\ TUpper Extremity ROM Impairment (WF). 1%
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FA Extremities [Lower) ROM [_ O] =]
B Fight Left Impairment
Lower Extremlty Mormal — Act. Pass.  Act. Pass. Right Left
b e (09 T T -~ Range of mation
Clickingon arecorded __[Ji&=feen (700 B2 impairment for the
ET51011 [ 0+) 0 o .. .
angle brings up the Test Hip Fleion doosy joint is shown here.
dialog allowing you to iﬁ S 833 — —
overwrite existing data. Hip Adduction LTS S .
Clicking on the right Lty Lcizgrell G G — Notice how only one
mouse button deletes all e ot G — — ™~ jointinthe* Active”
oot Inwersion H o o
data associated with this DFDM Eversion (0 mode has been
motion. Lower Fxtremity ROM Imnpairment (WEY 179 tested in this exam-
Defaults ple
Use the “ Defaults’ button to change the test
setting between active, passive or both..
3. To move from one of the ROM Data screens above to ether test or view data from
another region, do one of the following:
a. Click onthe“Test Sdlection” button.
b. From the Main menu item list, sdect “ Window,” then “Close” or “Close All.”
c. Sdect “ Window,” then “Test Window.”
When the Test Selection window comes to the foreground, click on the button
corresponding to the region to be tested or viewed next.
4. Toattach notesto the exam, refer to Module 1, Chapter 5:  Adding Notes.
To add other impairments to the patient’s record, refer to Module 3, Chapter 1.
| mpairments.
To view a patient’s ROM history, refer to Module 1, Chapter 7: Displaying Patient
History.
Note: After a testing session is completed, JTech recommends sdecting the “Patient Closg’

button to clear the screen. This prevents inadvertent testing of future patients in the

currently selected patient file.

To exit the software, click on the “Exit” button. I@
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Finger ROM Tests and Dialogs

Toinitiate the Hand testing sequence, click on the button labded “Goniometry” and then
“Hand ROM” from the resulting region menu.

EA|JTech Tracker - Jones. John [0000441]
Setup Patient Exam  History Beport  Impair  Window  Help

@ i‘l% | m'ﬂl@l@ Examiner. Dr. Smith =

EN| Test Selection

Click here.... i _ IsoTrack
meametry | Inclinametry || o o oo,

Lifting Hand Test Protocol

Upper Extremity BOM

Lower Extremity ROM

Hand RO

...then here.

| b2 Guides 4th | Exam: 03/19/97 INCL

From the dialog, Hand ROM tests are selected by any of four methods or “Types’:
“Fingers Complete,” “Fingers by Joint,” “Fingers by Motion,” and “Thumb.” Each
“Type’ isfurther differentiated by “Group” and then by “ Measurement.”

To perform a complete ROM evaluation for digits 2-5, sdect “Fingers Complete,” and
then “Test All.” This will walk you through all tests associated with a particular motion
group. Measurement of Abduction/Adduction and Tip-to-DPC can only be accessed
through the “Finger Complete’ sdection.

To perform testing on a specific ROM pair (e.g. flexion/extension) for a particular finger,
sdlect “Finger by Joint.”

To test asinglefinger, flexions followed by extensions, select “Finger by Motion.”

To test any motions associated with the first digit, sdlect “Thumb.”



10-26 Module 10

ROM Testing

This button is used to
designate measurements
as active, passive, or
both, and to select the
side for testing.

Click on one of these to
select test “ type.”

After the test “ type” is
selected, click on the
group to be tested.

D
Fingers Co
I~ |Finger by Joint

—_— mplete

Finger by Motion
Thurmnb

MJTech Tracker - Jones. Jon []

F lexioniExtension
Abductionfadduction Angles
Abductionfdduction Distane
Tipto DPC

Defaults | Help |

Close y

Measurament

Mldme WP Flexmn
Ring MP Flexion
Little MP Flexion
» Index PIP Flexion
Middle PIP Flexion
Ring PIP Flexion
Little PIP Flexion
Indest DIF Flesian
Middle DIP Flesion

’ TestAII

e

Last Test Test
02024197
Current exam Statistics

To perform all the mea-
surementsin thelist, click
on*“ Test All.” (For
“Fingers Complete” , all
flexion measurements are
completed, then extension
measurements are per-

I Usethe scroll bar to see

| Exam: 02/24/97 Progress

\AMA Guides 4th :
Z This box shows date of last

test.

additional tests.

To select an individual
movement for measure-
ment, highlight it fromthe
list and click on “ Test.”

Sdecting “Thumb” results in the following dialog. To access flexion/extension tests for
the MP and IP joints, sdect “Thumb by Joint,” or “Thumb by Motion.” Click “Test All”
to test all motions listed in the right-hand box. Use the “Test” button to select the
highlighted test.

EA/Hand ROM Selection

Type

Defaults | Help

s E3

Close |

Group Measurement

Fingers Complete
Finger by Joint
Finger by hotion

Radial Abduction
Adduction
Opposition

Thurnhb by Joint
Thumb by Mation
Thurmhb AbductionfAdduction §

’ TestAll |

To test all the mea-
surementsin thelist,
clickon“ Test All.”

’rLastTest—‘

Statistics

Sdecting a test(s) which requires goniometer input initiates a Data Acquisition screen
such asthe onebelow. Tests can be performed as*” Active” “Passive,” or both. Tests can
also be performed for both the “Left” and “Right” sides. The default settings that control
the tests can be set in the' Setup” menu of the Main screen, or by using the “Defaults’
button found in the previous dialog. Prior to entering data, ensure the goniometer is
properly calibrated by placing it in the “0°-open” and the “180°-closed” positions. Check

to see that the proper angles are being displayed, respectively.

If not, recalibrate the

goniometer by exiting this dialog and clicking on “Setup,” “Calibrate,” and “RangeT rack.”
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When the goniometer is properly aligned with the joint being measured, press the
“Enter” switch (not the keyboard key) to record the data. The software will then
automatically prompt for the next motion to be measured (if there is one). |If
multimedia sound is not activated, read the dialog in the white box for instructions.

When measuring extension, the software automatically treats a finger’s inability to
reach neutral or “extension lag” as a negative value. Motion beyond neutral or
“hyperextension” is denoted as a positive number. For more discussion on
measurement conventions, refer to Module 10, Chapter 1.

Hand Range of Motion [ x|
ookt | wop |[ 020 reach ntra
_ Active Passive inextensionis
Index MP Flexion 79 T Me.’rhod— o automatically
Index MP Extension | AT “ 5 assigned a
[ 3 negative
Joinit Immobwle| ght B o number.
& Left *
[When patient is in Index MP Extension position. press
ENTER

After the first motion has been entered and the data entry indicator has advanced, the
“Immobile’ button becomes accessible. If thefinger joint isimmobile, click the button and
a value corresponding to the previously measured angle, opposite in sign, is automatically
input into the software. An indication of the joint’s immobility will be added to the
“Finger ROM” report. If the impairment module has been purchased, the software will
automatically calculate and record the proper impairment as well.

Note: If you are using the“Test All” sequence and click on the“Joint Immobil€’ button, use the
“Next” switch instead of the “Enter” switch to record the data and move to the next test.

Click on the button
labeled “ Joint

Immobile” to indicate - ™

) L - Side
that afinger isrigid.
g g \ r.. ngh_t 120 o

Hand Range of Motion |

Exit | Delste | Help -079°

Active Passive
Index MP Flexion 79 ~Method—— w

Auctive s o

Index MP Extension -79

& Left *

hen patient is in Index MP Extension position, press
ENTER




10-28 Module 10

ROM Testing

Distance M easur ement Dialogs

Some hand testing range of motion measurements, such as thumb opposition, require
measurement of the distance between the fingers. Distance ROMs are measured in
decimal centimeters and input through the keyboard. Test dialogs requiring keyboard
input, are similar to the one pictured beow. The cursor should bein the default box upon
entering thedialog. If it is not click within the white box, and type the measured value.

If Act/Passis sdected as the method default, typeinthe® Active’ value, then pressthe Tab
key to move to the “Passive’ box.

Slect “ Ankylosis’ if the patient is
unable to achieve neutral position.
The measurement of ankylosis
should be recorded at the position of

maximum possible ROM.

Finger Test Statistics

ROM Distance Measurement

Exit | Help
Active Passive
Index to Middle |5_4 |6-7|_ - Method —
Active
Status -Side
&« Non-Ankylosis " Right
C Ankylosis & | eft

measurement(s). press ENTER

’Aﬁer entering the Index to Middle Abduction

Once the tests have been completed, clicking on the “Statistics” button in the Test
Sdection screen displays test results. Click on the radio button corresponding to the

digit of interest.

If the impairment rating module is available, the joint and whole

finger impairments are displayed in addition to the ROM data.

Click on the radio button
corresponding to the

finger of interest to seeits

respective statistics.

Total motion isthe sum of

MP, PIP, DIP flexions minus

the extension lags .
Hyperextension values are
added. Total Active and
Total Passive motions are

not calculated unless all six

measurements are
performed.

—

~

Impairment values
fe @  Mi R L
Thumb Index Middle Fiing Little are the sum Of
et Al Ly impairments due to
MNarmal Active Passive Status Active Passive Status Left Right ) .
MP Flexion/Extension aov20° | 772 e 13| o flexi (_)n/_eXtens on
PIP Flsxion/Extansian 100%0° | B4re | | 1am 15%| 0% restrictions.
DIF Flexion/Extensian 7o | sere3 / 693 s5%| 2% Abduction distance
mP Abduction/Adduction 20%0° - .
Abduction (o i, 15 50 !S nOt- used in
Tip to DPC (cm) 0 1.0 / 0.0 Impairment
~atal Mation 234" | 19g / 289 calculations.
‘Whale Finger 30%| 2%
v | R S Whole fi nger values
b H loze X
are determined by

/ dither the
combination or
addition (thumb
only) of joint
impairment values.

Satus column shows “ Ank” (ankylosis or
extension lag) if patient is unable to reach
neutral in extension, or “ Imm’ if joint is
immobile and “ Immobile” button was
clicked in the Test dialog.
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Tracker for Functional Capacity Evaluations

Background I nfor mation

When performing an FCE, determining more than just physical strength, or making comparison
to a normative population in order to ascertain an individua’s ability to perform work tasks or
functional capability is important. Not until an individual’s abilit ies are compared to a work
standard can the questions of work performance be answered. For this reason alone, the FCE is
the best tool for evaluating human performance as it applies to work demands. It is also the best
tool since it requires the tested ind ividual to demonstrate functional abilities in terms of
competence to negotiate weight, grasp, handle, move the body in space, a chieve dynamic and
static postures, and perform work tasks. Contact JTECH for more information on products and
services designed to assist you in becoming involved with Functional Capacity Evaluations.

Definitions of Related Terms

Critical Demands- The associated physical properties that must be performed in order to
complete the essential functions.

Essential Functions-The tasks that must occur in order for a given job task to be completed.

Americans with Disabilities Act (ADA) Legidative bill enacted to protect individuals
with disabilities from discrimination against opportunity to pursue a position that they are
capable (with or without reasonable accommodation) of performing.

Reasonable Accommodation- Provisions such as accessibility or reasonabl e modifications to a
job task such that an individual with a disability can perform the expected duties.

Dictionary of Occupational Titles (DOT)- Created by the U.S. Department of Labor, provides
a description of the nature of work for a givenindustry or job duty, required skills and

education, and identifies the physical demand level of the job position. Thefirst publication was
in 1939 and contained 17,500 concise job definitions. (Ref: Work in Progress, by AOTA.)

Physical Demand Level (PDL )-As defined by the DOT, is a levd that describes the weighted
demand or frequency of atask. Thedemand levels are

Sedentary: That which requires exerting up to 10 pounds of force occasionally (0 -33% of
an 8 hour workday) or primarily seated work.

Light: Exerting 20 pounds of force occasionally or negligible weight frequently
(34% - 66% of an 8 hour workday), and may also involve standing and
walking to a significant degree.

M edium: Exerting up to 50 pounds of force occasionally, 20 pounds frequently or up to
10 pounds constantly (67% to 100% of an 8 hour workday).

Heavy: Exerting up to 100 pounds occasionally, 50 pounds frequ ently or 20 pounds
constantly.

Very Heavy: That which requires exerting greater than 100 pounds of force occasionally,
greater that 50 pounds frequently and 20 pounds constantly.
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Job Analysis A method used to analyze a position in terms of its required tasks and the
associated human performance requireme nts needed to perform those tasks. A typical job
analysis will examine work postures, work activities, required lifting or weigh ted negotiation,
task duration, frequencies, forces, weights, work heights, distances and ranges, tools, grasp,

mental factors, stress factors, work environment, ergonomics and etc.

Job Description- A formal document that details the aspects of a job posi tion in terms of
administrative provisions, expectations, abilities, and physical requirements.

What Questions Need Answering ?

In an ideal world, the evaluator will have a specific set of work task criteria, i.e. critical demands,
that have been standardized ether specifically for the given individual via a job analysis or work
site evaluation or to the population performing t he given job via an American with Disabilities
Act (ADA) compliant job description. These critical demands should form the foca | point of an
FCE. Testing should be directed at determining an individual’s ability to perform the critical
demands in a comp etent and safe manner. This is evaluated by observing the individual
demonstrate the physical ability to meet or exceed the hi ghest expected critical demand.

An FCE can aso be performed if no critical demands exist or are not known in terms of
identification and quantification of weighted or repetitive work task requirements. Both of these
gituations present themsdves quite frequently. If the individual to be tested has a job
opportunity but the critical demands are not available, an FCE can b e performed to determine
theindividual’s Physical Demand Levd (PDL). Job simulation tasks can also be evaluated to the
best knowledge of the evaluator. Information as to the individual’s ability can then be qualified
and quantified and provided to ther eferral or employer for ther interpretation as to whether the
individual presents with the physical attributes and competence t o perform the assigned work
tasks or ADL.

There are also situations where a job opportunity does not even exist for the indivi dual.
Typically, some form of caseresolution isin progress. The referral sourceis usually looking for
a given individua’s functional capacity or impairment to assist with the global efforts of
determining the degree of disability by comparing curren t capacity to that of the person’s most
recent employment or pre -injury status. Another situation may be that of vocational e xploration
and retraining. Inthis casethe FCE serves as areference point based on the individual’s PDL to
begin actual job searches or vocational exploration.

The FCE can also be used to demonstrate the effectiveness of treatment and intervention

strategies. An abbreviated form of an FCE can be performed along with a typical physical

evaluation as basdine data. Further a bbreviated FCE's can be performed weekly to demonstrate
improved functional ability in response to treatment or intervention. Th is can be an effective tool
for identifying treatment goals, plans and effectiveness. It can also hep support the need for

further care or outside referral, as wdl as facilitating rembursement for care. Also note, that if

your clientele is not speci fic to work related injury, the FCE can be tailored to correate to
Activities of Daily Living (ADL), sports medicine, or orthop edic medicine frames of reference.
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Summary

When performing an FCE, always try to keep in mind that you are looking for an answer to a
question. “What isthisindi vidua’s ability to perform a given work task or function?’ If you are
able to keep this question at the front of your mind, you will be able to efficiently and concisaly
perform the appropriate evaluational processes and answer the question. Even if the individua
does not offer his’/her best effort, you will be able to identify if issues exist that are biasing the
individuals demonstration of effort regardless of whether they out of fear or are ddiberate in
nature. However, if you lose track of this qu estion, you can get caught in the quagmire of over
testing, not testing specifically to the work demands, or engage on a chase t o “catch” an
individual who is not giving forth best effort, which is not the purpose of this evaluational tool
and often beyond the scope of our clinical practice. Simply answer the question to the best of
your ability, identify any evident issues if pr esent, suggest appropriate intervention strategies as
appropriate and refer the question onto other appropriate parties if the a nswer falls beyond the
scope of the FCE.

I ntegral Components of the Functional Capacity Evaluation

What makes an FCE an FCE?

The answer falls back to what is the question you (or the referral source) need answered in terms
of anindividual’s ability t o perform given work tasks or demand level. There is no specific list of
activities, lift procedures, hand use, work postures or standardized protocols that must be
completed or performed in order for an FCE to bean FCE. The proper length of evaluation or
number of tests will always depend on what critical demands ar e expected of an individual
or if nojob exists, what physical demand level does a given individual possess in terms of
work capacity.

Example

If all you need to know is whether an individual can negotiate a 35-pound box from floor level to
counter levd, then your FCE could potentially be concluded in about 15 minutes . A cursory
physical evaluation, a floor leve static lift, and one job simulation lift test from floor to counter
height would be a reasonable FCE for this individual.

The objective isto perform as many related movement, posture, and lift tests as needed
to assure your self ,as the evaluator, that the individual can or_cannot perform the desired
job duties based on actual demonstrated performance. You can also utilize accepted
validity checks associated with objective tests such as the corresponding NI OSH Static Lifts,
consistency of effort data, maximum voluntary effort tests, and observation of distracted
movement patterns. Cardiovascular demand may also be an important part of your evaluation if
significant aerobic As a general rule, the types of t ests that aretypically performed as part of an
FCE fall under the following headings:

Physical Exam

Posture and Activity Tests

Lifting

Job Simulation

Dexterity

Cardiovascular

Reliability of Effort
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To serveas a guideine for further narrowing of an appropriate battery of tests, consider the
critical demands of thejob:

What kind of lifting is expected?
What kind of work tasks?

What kind of work postures?

What kind of hand use is needed?
What ar e the aerobic consider ations?

Work Assessment versus an FCE
A traditional FCE will be of little use in detemining an individual's ability to perform
SEDENTARY work, since the issues are less of determining a physical demand level  and more
on determining activity tolerance. In dSituations like this, a Work Assessment should be
performed because it focuses more on tolerance to repetitive activities such as lifting light mail
or files, keyboard entry, etc. It is performed in a subje ctive manner utilizing one's clinical skills
to determine an individual's tolerance through the demonstration of ability and quality. One
will typically set up a worker in a circuit made up of job simulation sedentary work tasks and
note tolerance in t erms of performance. Record the time for the following events: onset of
discomfort, change in dexterity quality or activity pe rformance, onset of symptom relief
behaviors, and the request of the worker to end the circuit. The longest single duration of
activity that was without discomfort should be noted and identified as the individual’ s tolerance
time and whether normal quali ty or tolerance is demonstrated. Additionally, any pertinent
clinical findings, any functional limitations and/or relevant inte rvention strategies such as task
adaptation, alternate work methods or adaptive work practices should be noted. Energy
conservation techniques or work practices that will enhance the individual's performance, such
as interspersed breaks or a chang e to alternate work tasks that are restful for the injured
extremity, less physically demanding, or uses different muscle grou ps for their performance
should be identified.

What Equipment Do | need todo an FCE ?

Thetools required for performing a bare-minimum, generic FCE include:

Heart Beat Monitor
Stop Watch

Lifting Box

Shelving (or stack boxes)
Weights

Grip Dynamometer

The minimum tools which would provide you the flexibility to perform complete generic
and custom FCEs include:

Heart Rate Monitor

Stopwatch

Lifting Boxes (general purpose, carry)
Shelving system with m ovable shelves
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at least 200 Ib of weight
Dexterity sample
Adjustable height steps

I nclinometer

Grip dynamometer
Static lifting system
On-site force gauge

The Tracker FCE Manual, the JTECH FCE Seminar (held four times per year), and the Track er FCE CD-
ROM all address these issues and procedures in much greater detail. For more information any of these
products, contact your JTECH representative at 800-985-8324 or 435-657-2500.
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Chapter 1
PulseTrack Setup

PulseTrack provides continuous automatic monitoring of the patient’s heart rate during Tracker
testing. This featureis especial ly useful when performing functional capacity evaluations (FCES),
static and dynamic lift tasks, and isometric tests. PulseTrac k data can be transferred into
Tracker FCE and EventTrack software modules. (See those modules for specific information
about using PulseTrack data.)

The PulseTrack system inputs data collected from a Polar™ Heart Rate Transmitter attached
around the patient’s chest directly into your Tracker software program, where it is displayed in
real time on screen.

PulseTrack Receiver

The PulseTrack Recever is very sensitive piece of dectrical equipment. It is designed to pick
up the dectrical pulses emitte d by a Polar™ Heart Rate sensor. Its active range from the Polar
Heart Rate sensor is about three feet. The PulseTrack Recelver should not be dropped,
misused, immersed in water, or opened. Other dectronic devices can cause interference during
use, so the receiver should be kept away from objects like other Tracker devices, the Tracker
box, and your computer.

The Receiver’s 15 foot cord allows you to mount the receiver in a central location that will be
within the 3 ft. range of the patient being test ed. The PulseTrack Recelver can also be attached
to the patient, but you must use extreme caution to ensure the patient does no t trip on the cord,
extend beyond the cable length, or knock the Receiver off.

Installing the Receiver and Softwar e

1. Make sure the Tracker Interface Box is turned off and the Tracker program on your
computer is closed..

2. Plug the PulseTrack Receliver into the port labeled “Heart Rat€’ on the back of the
Tracker Interface Box.

3. Install the PulseTrack Software

With new Tracker System
If you purchased PulseTrack as part of a new Tracker system, PulseTrack software
will install automatically with your Tracker software (see Module 1, Chapter 2:
Software Installation).  For information about using PulseTrack software, see
Chapter 2 of this module. If you purchased PulseTrack but it is not available when
you open your Tracker software, contact JTech Customer Service.



12-2 Module 12 PulseTrack Heartbeat Monitoring System

With Existing System
Install new Tracker software using the instructions in the Tracker Manua
(Module 1, Chapter 2: Software Installation).

4. Turn on the Interface Box and start your Tracker software.

The Polar Heart Rate Transmitter

NOTE:

NOTE:

Follow these instructions when using the Polar™ Heart Rate Chest Transmitter:
1. Connect the dastic strap to the Polar™ Trans mitter.
2. Adjust the strap length to fit snugly and comfortably around the patient.

3. Wet the grooved eectrode areas on the back of the Polar™ Transmitter.

The transmitter functions best when the dectrodes are in direct contact with the skin. Ho  w-
ever, the transmitter can be worn over alight shirt. The areas of the shirt that will be directly
under the transmitter dectr odes must be well moistened to insure contact.

4. Place the transmitter around the patient’s chest, below the breasts, so the Polar™ logo
isin the center of the chest and up right.

5. Make sure the grooved dectrode areas are against the patient’s skin or wet portions of
the shirt.

The wrist receiver can be used to for monitoring heart rate, but it does not interface or send
data to Tracker software.

Precautions for PulseTrack Hardware

Use the following precautions to help ensure extended use of your Polar™ Heart Rate
Transmitter:

Do not stretch or bend the tr ansmitter, especially when storing it.

Do not store your Polar™ Heart Rate transmitter in any kind of non -breathable
material, such as plastic.

Keep you transmitter out of extreme cold (bdow -10°C/14°F), extreme heat (above
50°C/122°F), and direct sunlight.
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Do not immerse the receiver in water.
Do not open the PulseTrack receiver. (Doing so voids your warranty.)

Keep the receiver away from eectrical sources (Tracker box, devices, computers, mon i-
tors, etc.) during operation.

Care and M aintenance

Cleaning the Transmitter

Clean the transmitter after use with mild soap and water. Do not use abrasives, such as sted
wool, chemicals, or alcohol as they can permanently damage the electrodes. After washing,
carefully wipe the transmitter dry, never stor eit wet.

Cleaning the Receiver
The plastic surfaces of the PulseTrack recelver can be wiped clean with a damp cloth. Never
immerse your PulseTrack receiver in water.

Transmitter Battery

The battery inthe Polar™ Heart Rate transmitter is not replaceable. The battery’s est i-
mated average lifeis 2,500 hours of use. When the battery is depleted, contact JTech Cu s
tomer Serviceto purchase a new transmitter and recycle the old one.

Receiver

Do not open or attempt to service the PulseTrack receiver. Inthe event that it failsto fun c-
tion properly, contact JTech Customer Service. Breaking the seal around the recaiver voids
your warranty.

Troubleshooting

No Heart Rate Reading
1. Makesurerecever iswithin three -foot range of transmitter.
2. Makesuredastic strap is tight enou gh

3. Make surethe dectrodes of the transmitter are moistened and if a shirt is worn that it is
wet beneath the €ectrodes.

Make sure the transmitter is being worn properly.
Make sure the transmitter ectrodes are clean.
Make surethe Tracker Interface box is turned on.
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Heart Symbol Flashes Irregularly

1.

2
3.
4

Make sure receiver is within three -foot range of transmitter.

Check that the dastic stra p has not become |oose from movement.

Make sure transmitter eectrodes are moistened.

Make sure recaver iswithin close p roximity to a potential interference source.

Extremely High Heart Rate Readings

The PulseTrack recaver is especially sensitive to dectromagnetic signals given off by other
electronic devices. Contact with or close proximity to dectronic devices, such as the
Tracker Interface box, Tracker devices, computers and monitors, can cause heart rate
readings to rise to abnormal levels. Signals from more than one Polar transmitter within the
three-foot range can also cause eevated readings. Check the surround ings and move the
receiver away from the source of interference.
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Chapter 2

Using PulseTrack Software

Once the PulseTrack module has been installed (see Module 1, Chapter 2: Software
Installation), the Heartbeat Monitor dialog app ears in the upper right -hand corner of the main
Tracker dialog. The PulseTrack dialog may be minimized (run in the background) o r moved into
a more convenient position. To minimize, click on the small bar icon at the top of the Heartbest
Monitor dialog (see illustrations below). Once minimized, the dialog may be re -expanded by
clicking “Tracker Communications’ on the status bar. Tr acker remembers the status (expanded
or minimized) and location of the PulseTrack dialog when the software is closed and will us e
these settings as the default until the settings are changed again.

Lower Exiremity ROM

Click hereto minimize
the PulseTrack dialog.

War ning: Do not close the TRACKER Heart Beat Monitor dialog during testing. A COM
error will result, all communications will be lost and arestart of the software will be

necessary.

At the center of the Heartbeat Monitor dialag is a scrolling box that shows the start and close of
all communication processes. Refer to the following illustration for a summary of the features of

the PulseTrack dialog.

To move this dialog out of the way, click
here and it will be minimized and moved to

the task bar.

Communications log which keeps
atally of all starts and stops, and
scrolls as entries are added. Click
on the up and down arrows to see
the communications history for the
corresponding Tracker session.

Numeric display of heartbeat, in
beats per minute (bpm).

" Tracker Com...

- R !

1 EI:E Lost Emms

k

’ E!uiegl
P)ﬁlseTracl{

This button displays the
current setting for maximum
permissible heart rate.
Clicking the button yields a
dialog which is used to define
this value.

RN

The* Quiet” button silences
the audible alarmwhich

Heart image appears to beat
if heart rate signal is being
sensed by the receiver.

sounds when the maximum
permissible heart rateis
exceeded.
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PulseTrack runs simultaneously with other Tracker data acquisition modules, as evidenced
by theillustration below.
A JTech Tracker - Sample. Tom [S-1000] " Tracker Com._.. M= B3
StpPltEamthRpl\mp window Help mm
PulseTrack monitoring e Sl
heartbeat while GripTrack data Let Fight
is being collected. R

A Guides dth Ewam: 08/14/37 Baseline

Setting the Maximum Heart Rate Limit

The maximum heart rate setting is used to define the upper limit for the patient’s hear rate

during testing. If the heart rate limit is reached or exceeded the alarm will sound (see
illustration below). The “HR Limit” is automatically determined by multi plying the “%
Limit” value by (220 - “ Ag€’). The age data is imported from the Tracker Personal Data
screen, and the “ % Limit” i s user-controlled. The initial default is 75%. When you change
the % Limit value, the new percentage is the value PulseTrack u ses until you manually

changeit again.

To change the heart rate limit, click on the button in the PulseTrack dialog beow the
“Alarm” heading. Thiswill activate the dialog shown below. Each fidd is editable by simply
clicking on the white box and typ ing a new value. The “HR Limit” field will be recalculated
as d@ther the“ Age’ or “% Limit” fied is edited. Likewise the“% Limit” fidd is updated if
the“HR Limit” fidd is edited.

Click“ OK” to save

Ageis automatically / changes and return to the
imported fromthe previous dialog.

Personal Data screen. fige 40

Maximum heart rate —— HE Limit |145 Cahcel Click “ Cancel” toignore
based on age and % chan_g% a|_1d return to the
Limit is displayed = Linit a5 Help previous dialog.

here.

This percentage combined with age deter-
mines the maximum heart rate limit.
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PulseTrack Alarms

PulseTrack provides both visual and audible alarms to notify you if the patient’s heartbeat
exceeds the maximum permissible valu e The audible alarm begps when the heart rate limit is
reached or exceeded. It can be silenced by clicking the “Quiet” button . The visua aarm
turns the heart value box red when the heart rate limit is reached or exceeded. The box
automatically retur ns to white when the heartbeat drops below the alarm level.

Visual alarm

appearsasared —
" Tracker Com... W=l E3 Click* Quiet” to

background.
silence audible
alarm.

FulseTrack
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Chapter 1
Sensory Testing General Information

Light Touch / Deep Pressure Threshold

Indications for Testing
According to the results of several researchers:

“ Semmes-Wei nstein monofilaments are recognized as one of the most accurate
guantitative tests for acute compression and more sensitive than two-point
discrimination in assessing sensibility in chronic compression neuropathies’*

They are also used for quantifying the effect of nerve lacerations and nerve repair surgeries, as
well as mapping sensory deficits resulting from chronic diseases (e.g. diabetes) and burns. The
monofilaments can also be used to map dermatomal sensory loss over the entire body, however

the JTECH softwareis currently only used to m ap sensory loss for the hands.

Test Procedure

Patient is seated with hand supinated and supported with a towe or putty to avo id any
movement which could vary contact force. Examiner should avoid supporting patient’s hand to

prevent transmission of heat or vibration, thereby skewing the results. Testing should be
conducted in a quiet, distraction -free environment. The patient’s v ision of his’her hand should be

occluded.

To begin testing, sdect a monofilament that is within normal limits (1.65 - 2.83 for the full kit,
2.83 for the minikit). Hold the monfilament perpendicular to the surface being tested. Apply
enough force to bend the monofilament dlightly. The monofilament should remain in contact with
the patient’s skin for a period of 1 to 1.5 seconds. The patient should indicate the feding of
sensation by saying “Touch” or “Yes’. Non -verbal patients can indicate “Touch” by ta pping on
the table with his’her opposite hand. Testing typically begins on the volar surface of the
fingertips and proceeds prox imally. It is best to map nerve distribution within the hand by first
finding all areas of normal sensation. If the monofilament is not sensed in a region, progress to a

higher pressure monofilament and retest that region. Continue this process until all a

reas of the

involved hand are mapped. Use the TRACKER software to document results during testing, or
use colored pens to document the results on the hand, then use the software to create the report
after testing has been completed. See Chapter 2 of this m odule for more information regarding

the use of the software.
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Apply the filament
perpendicular to the ski
with enough force to cause

the filament to dightly

bend.

Note:

(

\

Support the patient’s
hand in putty or with a
towel to avoid any
movement which may
vary contact force.

Monofilament sizes 1.65 to 4.08 should be applied up to three times to the same spot to insure
the proper amount of threshold is reached. A period of 1.5 seconds should eapse before the
monofilament is reapplied. The 4.17 to 6.65 filaments are applied onl y once.

Scoring / Norms?

Category
Normal

Diminished
Light Touch

Diminished
Protective
Sensation

Loss of
Protective
Sensation

Untestable

Filaments

Calculated Force ()

Summary

1.65-2.83 .0045 - .068

3.22-3.61 .166-.408

3.84-431 .697 - 2.06

456 - 6.65 3.63-447

> 6.65 > 447

Indicates a recognition of light touch, and
therefore deep pressure that is within
normal limits.

Diminished recognit ion of light

touch, probably indicating fair use of the
hand. Graphesthesia and stereognosis
may be close to normal. Able to recognize
temperaturewith ~ good protective
sensation. May not even be aware of
sensory loss.

Diminished use of the hand,

difficulty manipulating objects, and/or
tendency to drop some objects. May
complain of weakness in hand. Some
sense of pain and temperature may hep
keep patient frominj ury.

Little use of the hand. Will not be

able to manipulate objects outside

of vision angle. Perhaps no temperature
sensation. May injure sdf further because
of deficit. Not totally asensory.

A pinprick test should be performed
and results documented to determine if
hand is totally asensory.

Instructions should be given for
protective care of the asensory hand.
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Reliability and Validity

Research indicates good rdiability and reproducibility as long as the monofilament lengths and
diameters are correct. ® Light touch-deep pressure testing with monofilaments has also beend e
scribed as one of the most objective tests for determining cutaneous sensibility. 2 Proper storage
of theinstruments helps faci litate the accuracy of testing.

Static Two-point Discrimination
Indications for Testing

Two-point discrimination is sometimes recognized as the classic test of functional sensibility and
for determining tactile gnosis “, however researcher’s opinions differ on the functionality of the
tests’. Delon reports that 2PD does corrdate with the hand's ability to perform various grips,
but not with function as demonstrated on Moberg's pick -up tests.

ASHT recommends repeating tests every 4 to 6 weeks until results indicate normal 2 point
discrimination has been achieved, or no further progress has been demonstrated.

Test Procedure

Patient is seated with hand supinated and supported with a towd or putty to avoid any
movement which could vary contact force. Examiner should avoid supporting patient’s hand to
prevent transmission of heat or vibration, thereby skewing th e results. Testing should conducted
inaquig, distraction -free environment. The patient’s vision of his’/her hand should be occ  luded.

Using a device such as the Disk -Criminator, Boley gauge, or dull -pointed caliper, set a distance
of 5 mm between the two points, orienting the points paralld to the longitudinal axis of the
finger. Randomly apply ether one or two points to the zo ne being tested. This allows testing of
the respective digital nerves. The point(s) should be applied perpendicular to the skin  with a
pressure that stops just at the point of blanching the skin. *° Dellon reports the point(s) should be
held in contact wit h the skin for a minimum of three seconds. Testing should begin at the distal

Apply the point(s)
perpendicuar to the finger
with enough force just short

of blanching. the skin. Support the patient’s

hand in putty or with a
towel to avoid any
movement which may
vary contact force.
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fingertip and proceed proximally. Instruct the patient to respond “on€’ or “two” depending
upon the number of points felt. ASHT protocol suggests 7 of 10 correct responses are required
before the distance is recorded. * AMA protocol requires 2 of 3 correct responses®. If the correct
number of accurate responses is not achieved, the distance is increased until the patient can
accuratdy discern one versus two-point discrimination. The maximum testable distanceis 15mm.

ASHT reports testing should be performed on flexor zones | and 11 (i.e. from the fingertips to
thedistal palmar crease). The AMA Guides to the Evaluation of Impairment, however, rates
impairment only upon the results of testing on the fingers.

Reliability

The reported reliability and validity of the two -point discrimination test is poor due to the wide
variation in the applied force'. Dellon et al. reported that using a standard protocol with the
Disk-Criminator resulted in interexaminer variab ility of 1mmin 87% of the cases tested *. Ddlon
used a stimulus intensity equivalent to the minimum force required for the pati  ent to recognize
whether the 2 points were moving or static.

Scoring / Norms

The American Society for Surgery of the Hand (AS SH) has summarized normative data for the
two-point discrimination test &,

Normal: Less than 6mm
Fair: 6mm - 10mm
Poor: 11mm - 15mm

Protectivee  Onepoint perceived

Anesthetic. ~ No points perceived
According to the AMA’s Guides two-point values less than 7mm are considered normal. Those
between 7mm and 15mm suffer from a partial loss, and values greater than 1 5mm are considered
atotal loss.

Moberg has stated that a two-point discrimination value of at least 6 mmis required for wind ing
awatch, 6mm-8mm for sewing, and 12mm for handling precision tools. *

I mpairment Rating

Sensory impairments are based only upon the sensory quality of the palmar aspect of the digits.
Dorsal sensory lossis not considered an impairment.

Note: If the sensory deficit affects the entire der matome, the impair ment should be rated
as a function of a peripheral nerve disorder, not as separ ate digit sensory losses.
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Note:

According to the AMA’s Guides to the Evaluation of Permanent Impairment,

“If a patient has normal two -point discrimination, i t is not necessary to test
sensory submodalities; rather, they are assumed to be present.” °

The AMA defines several concepts inorder to perform impairment rating based on sensory
testing.

Total Sensory Loss- Two-point discrimination values greater t han 15mm
Partial Sensory Loss - Two-point discrimination values of 7mm through 15mm.
Normal Sensibility - Two-point discriminat ion values equal to or less than 6mm.
Transverse Sensory Loss - Involvement of both digital nerves.

Longitudinal Sensory Loss - Involvement of only one digital nerve.

For convention sake, the digital nerves arereferred to as theradial digital nerveand  ulnar digital
nerve.

Thefingers are divided into zones based on percent of digit length. The DIP joint is designated

as 45% of digit length, the PIP joint is 80% of the digit length, and the MP joint corresponds to
100% of digit length. The IP joint of t he thumb corresponds to 50% of the thumb length, and the
MP joint is 100% of the thumb length.

If the finger is amputated, the impairment value assigned that finger corresponds to the digit
length. For example, if the index finger was amputated at the PIP  joint, the impairment would be
80%. This would correlate to a 16% hand impairment based on Table 1 of the Guides.

Total sensory loss receives 50% of the impairment value associated with an amputation at the
same digit length leve. Partial sensory lossr eceives 25% of the impairment value associated with
an amputation at the same digit length.

Reative importance of the involv ed side for longitudinal sensory loss is also defined by the
AMA’s Guides. For the thumb and little finger, the ulnar side of th e digit is weighted more than
theradial side (60% vs 40%). For the index, middle, and ring fingers, the radial side is weighted
60%, while the ulnar is 40%.

All of the above data is summarized numerically in Tables 8 & 9 withinthe AMA  Guides
Based on the results of testing, the TRACKER software will automatically calculate the sensory
impairment based on the aformentioned tabl es, and then combine or add with other impairments
as appropriate.

Special Considerations:

If a patient has total sensory loss associated with the ulnar digital nerve and a partial sensory loss
for theradial digital nerve of the samefinger (or vice ve rsa), then the two respective impairment
values are added to determine the impairment for the whole finger.
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If a patient has a total sensory loss distal to ajoint and a partial sensory loss proximal to that
joint, theimpairment dueto thetotal lossis calculated normally. The partial loss is then
calculated based on the remaining affected digit length. These  two impairment values are then
added to give an impairment for the whole finger.

M oving Two-Point Discrimination

Indications for Testing

The moving two-point discrimination test overcomes many of the criticisms of the static two -
point test. The static two-point test primarily stimulates the slowly adapting fiber receptor
system, yet quick adapting fiber -receptor systems make up approximately 90% of the touch
receptors in the fingertip. Therefore, the ability to discern a moving stimulus prov ides
information about the density of functioning quick adapting fiber receptors. The test is a better
indicator of function s nce most hand activities require the fingertips to move over an object.
Moving touch sensation is recovered quicker than static touch following nerve repair, so the
moving 2 point test can yied information regarding the success of treatment sooner.  °

ASHT recommends repeating tests every 4 to 6 weeks until results indicate normal moving two -
point discriminationis achieved or no f urther progress is demonstrated.

Test Procedure

Patient is seated with hand supinated and supported with a towd or putty to avoid any
movement which could vary contact force. Examiner should avoid supporting patient’s hand to
prevent transmission of heat or vibration, thereby skewing th e results. Testing should conducted
inaquig, distraction -free environment. The patient’s vision of his’/her hand should be occ  luded.

Using a device such as the Disk -Criminator, Boley gauge, or dull -pointed caliper, set a distance
of 5 mm between the two points. With the points perpendicular to the longitudinal axis of the
finger, drag (proximal to distal) the points through the zone being tested . Randomly alternate
between one and two points. The point(s) should be applied perpendicular to the skin with a
pressure that stops just at the point of blanching the skin. Testing is typically performed only on
the fingertips. Instruct the patient to respond “one’ or “two” depending upon the number of

Support the patient’s
hand in putty or with a
towel to avoid any
movement which may
vary contact force.

Apply the point(s)
perpendicuar to the finger
with enough force just short
of blanching. the skin.

Drag the point(s) distally.
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points fet. ASHT protocol suggests 7 of 10 correct responses are required before the distance is
recorded. If the correct number of accurate responses is not achieved, the distance is increased
until the patient can accurately discern one versus two -point discrimination. If the correct
response is achieved, reduce the distance between the points by 1 mm, gradually proceeding
down to the normal value of 2 mm. The maximum testable distance should be no more than 8
mm.

Reliability

The reported rdiability and validity of the moving two -point discrimination test is poor due to
the wide variation in the applied force. However, Dellon reported that using a standard protocol
with the Disk -Criminator resulted in interexamine r variability of 1mm or lessin 93% of the cases
tested’. Delon used a stimulus intensity equivalent to the minimum force requi  red for the patient
to recognize whether the two points were moving or static.

Scoring / Norms

Ddlon reports that “virtually e very normal fingertip has a m2PD (moving 2 point discrimination)
of 2mm”®. The normal does not significantly decrease with age, as the mean m2PD values of 80 -
90 year olds tested as part of Ddlon’s normative study was 3 mm. Dellon’s normative study also
indicated that thereis no influence of sex or dominance on moving two -point values®.

Patel presented data in 1994 showing the percentage of normals at each level of m2PD °.
mm % of normals (n=125)

30

46

17

5

0

2

~NOoO o~ WN
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Chapter 2
Sensory Testing Using TRACKER Software

Selecting a Test

After sdecting a patient, sensory tests for the hand are accessed by sdecting “Hand Tests’ from
the main TRACKER screen, and then “Sensory” from the resulting menu. If you do not have
“Sensory” as an available option, contact JTECH custo mer service at 800-985-8324.

B 4Tech Tracker - Example, Jane [E-10002]

To perform sensory ———_|B
hand tests, click
here...

Rapid Exchange Grip

Sustained Grip
Pinch Test

Sensory
/ PresentalionApnearance
un
ovocalive Tests

/

....then here.

&bt Guides dth Evam: 04/03/37 New Injup

The following dialog will appear. Sdect a specific test from the list of available protocols by
highlighting it and clickingon “Test”, or perform al of the available sensory tests by clicking the
“Test All” button. If a test has been previously performed, the most recent test date is
documented in the lower left hand corner of the dialog.

A Sensory Test Selection [_ =] %]
Help | close Click hereto perform

Sdlect the desired test .
. all testslisted.
from the Ila \ Sensary Tests ’ JTEQ l

Light Touch/Deep Pressure (Palmar)
Light TouchiDeep Pressure (Dorsal)

Twen Paint Static (Palmar)
Tweo Point Static (Darsal)
Twa Paint Maving (Palmar)
Two Point Moving (Dorsal)

The highlighted test is ~——— | lightouchiDeep Pressure tPllm\ Click here to perform
listed with the most = e the individual test
recent of previous test 11n7iaT which is highlighted.

Current exam
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All sensory dialogs appear as zonal maps of ether the palmar or dorsal surface of the hand as
shown below. To document the resu Its of testing, click on the tested zone and select the correct
sensory value from the drop -down list which is displayed (see ne xt page). Use the left mouse
button to fill in the just the specific zone clicked, or use the right mouse button to fill thewho le
side of the finger distal to and including the zone clicked.

Palmar Light Touch / Deep Pressure

M apping Conventions

A notation convention was established to help effectively map the regions of the hand. Each
finger isbroken into three segment s. distal phlange, middle phlange, and proximal phlange. Each
phlange is subdivided again to create six zones (labded 1 -6) and to provide greater resolution for
documentation. The thumb consists of only four zones because of the lack of a middle phlange.
The thumb zones are therefore labded 1,2,5,6. The fingers and thumb are then bisected to create
asdeinnervated by the ulnar digital nerve and a side innervated by theradial digital nerve.

//DIPjoint
/PIPjoint

/ MPJOInt

IPjoint
Carpal / | S MP joint
Metacarpal \
region (CMC) ‘
of the hand.

A. Distal -most aspect of CMC region associated with the thumb.
B. Middle aspect of CMC region associated with thumb.

C. Proximal-most aspect of CMC region associated with thumb.
D. Distal-most aspect of CMC region associated with little finger.
E. Middle aspect of CMC region associated with little finger.
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Drop-Down M enus

A color-coded menu appears when the ether mouse button is clicked. This menu varies

depending upon the test be ng performed. Use the mouse to select the appropriate result from
this menu. The zoneg(s) sdected are then painted or “filled” w ith the sdected color, and the

1.65 Nomal
2 36 Nomal
2 44 Nomal

Palmar Light Touch / Decp Pressul SSSUERCIETNN. |

e — -
| - 3.22 Diminished Lig Eancel
- 351 Dimirizhed Lic|

- 3.84 Diminished Pro
- 4.08 Diminished Pro

— e Border indicates that

B e this value will be
| R selected and entered
. e into the map of the

5.07 Loss

) - 518 Logs
Click“ All” to ~—_ B 5o

color entire hand. = B e .
- B.10 Loss

E.45 Loss

- E.65 Loss

Amputated

Mot Tested

NOte!  previously recorded data for a specific zone is erased if “ Amputation” is selected for that same
zone. A warning dialog will be displayed and must be acknowledged before this overwrite
occurs.

Previously entered data can be erased by clicking on the do cumented zone(s) and selecting “Not
Tested”.

Sdecting the button labeled “ All” fills the entire hand with the chosen color and  corresponding
value

Other sdectable tests such as static two-point and moving two -point discrimination have
different grading scales than the light -touch and are pictured below. The function of the software
and mapping is exactly the same however. If a digit(s) is marked as amputated, it shows as
amputated for all tests.

1 mm Nomal
2 mm Normal
3 mm Normal
- 4 mm Fair
° G
A - alr
- B mm Fair - B mm F.
i i S 7 oo Moving two-point
Satic two-point R = B o Poor discri 9 fi b al
L . 3mm . ISCrimination values
discrimination = S = o
mmmmm
B 1 Poor B 11 o Foor
B 72 Foor B 12mm Poor
- 13 mm Poor - 13 mm Poor
B é mm Poor B 7 o Foor
- 15 mm Poor - 15 mm Poor
Bl Frotective - Protective
% Anesthetic 7/// Anesthetic
Amputated Amputated
Mot Tested Mot Tested
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Use the buttons in the dialog for the following:

OK- Save changes and return to the Sensory Test Selection screen.

Cancel - Ignore changes and return to the Sensory Test Selection screen

Details - Displays a summary of sensory test datain numeric chart f ormat.

Notes - Create notes (up to 255 characters) specific to the open test.

Help - View for general information and instructio nsfor the specific test procedure.

All - Assigns the sdected value to all zones of the hand and paints the entire hand the
corresponding color.

Palmar Light Touch / Deep Pressure

Hop | Motee | Detas

The grey zone indicates th
current location of the
cursor.

Cancel [ [T EK ]

An amputation is
represented as a wireframe
showing the outline of the
amputated finger.

Sdecting “Details’ results in the following dialog. Data for each finger and the thumb appears in
the top chart. Finger datais reported as defined by zone and radial (R) versus ulnar (U) side.
The data for the palm or dorsum (CMC region) of thehand is| isted in the bottom chart.

Palmar Light Touch / Deep Pressure Details [7]x]
Left Right
Phalanges | Thumb | Index | Middle | Ring | Little | Thumb | Index | Middle | Ring | Little
DigitSegment | U |R U|R U|R|U|[R|U|/R|U R|u R|U|[R|U|R U|R
Distal  |Zane 1 5113 512.632.934.315. P
Phalanx Zone 2 B13612.832.83 B.85AmpAmp
Middle [Zene3 513612.632.83 Ampamp)
Phalanx Zane 4 513612.8302.88 Ampamp)
ProximalZane 5 a1 mstEaa AmpAmp)
Phalanx Zone & 512.612.832.83 Ampampl
Carpalitieta. | Thumb | Index | Middle | Ring | Little | Thumb | Index | Middle | Ring | Little
Distal
Middle
Proximal

Sdecting “Notes” allows the user to document findings or observations (up to 255 characters)
specific to thetest. Notes are printed as part of the report.

Hand Sensory Notes HE

Results of testing indicate normal sensation far middle finger, and
reduced sensation of index finger of left hand. Marked decrease of
sensation on tip of ring finger. Little finger amputated 10 years ago as
aresult of & farming accident |

QK I Cancel Help
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I mpair ments

Impairments are automatically determined for the results of the two -point discrimination sensory
test if the impairment module was purchased. Call JTECH at 800 -985-8324 if you don’'t have
impairment rating capability. The effect of the test resu Its on the impairment of the hand is
shown in the“Details’ section of the palmar static two -point test. An exampleis shown bel ow.

Palmar Static Two Point Discrimination Details
Left Right
Fhalanges Thumb | Index | Middle = Ring Little | Thumb | Index | MWiddle  Ring Little
Digit Segment U/R|U/ R/U|R U|R U/ R|U R|U R U|R U|R U R
Distal Zone 1 TT 08 8 12 1p
Phalanx Zone 2 7|7 |5 |5 1p
Middle [Zone 3 7|7 |5 |58
Fhalanx Zone 4 T | 7|5 |5
ProximalZone & 7|7 |5 |5
H H FPhalanx Zone 6 7|75 |58 pAMmp
IrmalrrTH]t Chart for aatlc \Lor\g Loss % O |/of45 /0|0 |0 2|9 490/600 0|00 0|0 0|0 |00
”‘0 1 al Trans. Loss % 1] 25 o 12 100 1] o o o 1]
t pOI nt r Its‘ Carpalfheta Thumb | Index | Middle = Ring Little | Thumb | Index | MWiddle  Ring Little
Distal
Middle
Prozimal
Resulting hand impairment
X Left Impairment= 16% Right Impai@ Help T Einae
is shown here.

Viewing History
The sensory test history of a patient can be viewed and printed by sdecting “History” and then
“Graph” from the resulting menu.

EA|JTech Tracker - Example, Jane [E-10002]

Setup  Patient  Exam Beport  |mpair.  Window Help

= )| A |
Displaye Evas =
BA| Test Selection Eritit Eraph

lsoTrack’
Inclinametry || PowerTrack Lifting Hand Test

Goniometry

Rapid Exchange Grip

‘ 5 Position Grip

Thefollowing dialog appears. Sdlect the specific test history to view by highlighting it from the
list.

History Selection EE3

Test

Finch - Tip =]
Pinch - ey

Pinch - Falmar

Finch - Thumb to Middle

Finch - Thumb to Index Help
Pinch - Thumb ta Little

Sengon - Palmar Light Touch/Deep Pressure

Senzony - Palmar Light Touch/Deep Pressure

Senzon - Palmar Two Paint Static - Right
iSensomy - Palmar Two Point Static - Left
whole Pergon Improwvement

ak

Cancel

dils




13-14 Module 13 Sensory Testing of the Hand

Up to eight hands will appear, each representing the sensory results map created for the specific
test date listed beow the han d. If more than eight tests have been performed, a scroll bar
allowing view of the other tests appears.

it Impait. Window Help

b ES K L )

—— To print the single
progress chart, click on

Not tested 4/23/87 117/87  12/28087  12/28/97 &rol I bar to VI a,v graph If

" Progress  Progress  Progress  Posttre

Amputation - : more than 8 tests appear.

Press right mouse button over exam to
hide or show statistics.

AMA, Guides 4th Exam: 12/28/37 Posttreatment
@R Start| & Tracke Communications| [E]EvertTrack {147 ech Tracker - E... | BEPaint Shop Fro 7 B RN
i (&) B= P R

Once displayed, the graph can be printed by clicking on the printer icon on the button bar.

To print multiple graphs simultaneo usly, select “Report” then “Progress’ from the resulting
menu. Select all the tests you wish to print. See Module 1, Chapter 8 Printing a History for
more information.
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Chapter 1
Provocative Testing

Provocative testing is used to dicit a physiological response that indicates or supports a
condition or symptom. These tests can take the form of a presentation, posture, maneuver,
response, or action. The outcome of the testing typically reveals some fo rm of pain,
presentation, instability, audible sound, or change in function. Any of these responses can be

classified as a positive finding, but further evaluation is necessary to ensure the response is

related and specific to the presenting problem.

Typically, provocative tests are simple procedures that can be performed quickly without
sophisticated equipment or complicated acti ons. Testing provides information regarding origin,
cause, extent, and anatomical structure involvement. Positive findings usua Ily reate to injury
and/or pathology of the neurological system, musculoskeletal system, or vascular system. 1lIness,
disease, and/or temporary conditions, such as pregnancy, should be ruled out as sources for the
positive findings.

Provocative testing i s a very important part of any evaluation. Care should be taken to guard
against false positives and “norma” but painful respon ses. Use the uninvolved side for
comparison and consider the overall presentation of your patient. Always support your findings

with other forms of evaluation and diagnostics.

Librariesand Custom Tests

There are two sources of provocative tests used by TRACKER. Provocative test libraries can be
purchased from JTECH, or you can create your own “custom” tests. The Provocative Test mo d-
ule includes a “starter” library of 38 tests. JTECH has test libraries available for Upper Quarter
as wel as Orthopedic provocative tests. Creating custom tests is described later in this chapter.
For more information about Provocative Test libraries, con tact JTECH at 800-985-8324 or 435-
657-2500.

Accessing the Dialog

To define a provocative test list for a patient who has already been sdlected, click on the button
labeled with a lightning bolt or sdect “Exam” then “Provocative’ from the resulting menu.  If
you have purchased the CHE (Comprehensive Hand Evaluation) software, you can also click on
“Hand” and “Provocative Tests” within the TRACKER Main menu.

A JTech Tracker - Example, Jane [E-10002]

Setup Pafient Exam History Beport lmpar Window Help

el

Lifting

Hand Test Protocol

To initiate the
provocative test dialog,
click either here....

4 Position Grip

Rapid Exchange Grip

Sustained Grip

Pinch Test

Sensory

PresentationiAppearance

or here (if you have the —__

CHE hand testi ng \ Functional

— Frovocative Tests
module)....

| AMA Guides 4th | Exam: 12/23/57 Fost-treatment
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A JTech Tracker - Example, Jane [E-10002]

or here.... | S]] oo

tl|  Liing Hand Test

5 Posttion Grip

...then here.

pid Exchange Grip

Sustained Grip

I—

Thefollowing dialog appears. If provocative tests have not been previously defined or performed
on the patient sdlected, the di alog appears empty, as illustrated below. If provocative tests have
been used in a prior exam for the sdected patient, the dial og is filled with the previously

performed tests.
Provocative Tests [2]x]
Puge | Load | s | mes | o]
Search_| Save | Fio | Sewp | Caneel |
Current Selection
ﬁ Delete ‘
Sel Goals Test Resuks Comments
]| I =l Ey
]| I =l I |
il I =] =
Cil I 5| - |
]| I 5| - |
| I =l IC |
| I =] =
| I =] =
|l I =] ES
Selecting Tests

To view the database of available tests pertaining to a specific pathology or anatomical structure,
sdect the appropriate keyword from the drop -down list and click “Search.” Ensure the radio
button in the upper |eft of the dialog indicates that a“New Search” is being performed.

Note: Use“*.*” asthekeyword to view all available provocative tests contained within the database.

Provocative Tests [2]=]
V\men beg| nni ng a mch /-E&y:::rdsemh Enter Key Word Fuge ‘: Load : GO : Help : ]Tll
' Refine Seaich | % Search Save Fhoio Setup LCancel
ensure that * New Search” Fwemﬁewew ic A =
is selected I o Claieia _De |
' geroais Thand, ks Comments
r et | i
= e R = [T Click the downward
ok
huSng* * asth = = -% : E arrowto see all of the
Search using *.* asthe avcalThorec | I E
- " g Lot = o il 5 keywords. Sefect one,
eyword to seeall o the ] ke | = then click * Search.”
aval I abl etests. | E‘\é\uo:ation = | E|
- | Eglfundy\e - j I j
ml | il H=




Chapter 1

Provocative Testing

14-3

A list of all tests with the sdected keyword in its definition will appear in the list. Use the scrall
bar to view the additiona tests in the list. When a specific test from the resulting list is
highlighted, its keyword definition appears under the“Cur rent Selection” heading.

Provocalive Tests [2]]
~ Key Word
& New Search Enter Key Word Fuge | Load | coson | Hep | [ ok
 Reline Seaich [Bicen Zl | seacn | save_ | Pros | Sewp | Cancel |
Curent Selsstion
Curr_ently selected \Hﬁ Speeds Test, KEY WORDS: Bicep Tendonits, Bicep, Bicepital Graove Delete ‘
test listed here.
Set Goals Test Results Comments
 Foditet | el Em
I~ [femasortsTest | [ | E|
| [eeps Tendermess || =T AT
T~ | [Lippman's Test | )| B
I [Cudigton's Test -] ]
Results of the search : ' L] L
listed here = | =X =
| - Ol | il =
il I =] I
il I =] ES

Use the scroll bar to see
more tests if current list
exceeds space provided.

If the search has yidded more tests than desired, the search may be refined to yidd a test list
which is more specific to your needs. To do this, click once in the radio button next to “Refine
Search,” in the upper left corner of the dialog, sdect a new keyword, and click “Search.” The
displayed test list will reduce in size to show only those tests which have both sdected
keywords. In this example, the list created by searching on “Bicep” was narrowed by performing
a“Refine Search” using the keywo rd “Biceps Tendonitis.”

To refine search
parameters, click here.

Test list resulting from
revised search.

Provocative Tests [2]x]
~Keyward Search Preferences

€ New Search Enter Key Word Puge | Load | ook | Hep | [ oK ]
- Fiefine Search lmeamh | [ Save —‘ Pl | | Sewp | | Cancel |
Cunent Sekection

IVITEST Speed's Test, KEY WORDS: Bicep Tendonts, Bicep, B\M Delet |
5ol Goaks Test Results Comments

A =ocall )| ~1
Ni=acl el 3 || T—New keyword listed here.
|| [ =) |
| [ 5] I |
| [ =) 7|
| [ 5| I |
| [ =l I |
il [ =l I |
O [ 5| =

Click “Setup” to see any specific instructions or observations to note for the highlighted test.

Active test listed here. —___ | cumises

~KeyWord Seaich Preferen
€ New Search Enter Key Word Puge | Load | coace | | Heb | K|

' Refine Search |Bicep Tendonits  |~! Search | save | Ehoi | |, Setup ancel

Current Selection / 1 See

-FTEST Speeds Tesl, KET WORDS: Bicep Tenderits, Bicep, Bioepital Groove / Delete | Click hereto
/
Set Goals Test Results / Comments test %tup dlalog'
A N

I~ |[Greeds Test T B

Wil Setup - Speed's Test g

™| TestDescription / Instructions -

1| [T test ideniies stabilty or the presence of tencsynavits of the F TS 5

| |biceps tendan with in the bicipital graawe, This testis performed by I

placing the individuafs elbowt into extension alang with foream Help
l_ -
L | fsupinatian, Resistence is aifered to shoulder flesion. If instabillty or ——
(enosynarits of the biceps is evident, pain specifc ta the biciptal . |

| [aroove wil be reporte Bicep E

= Bicep Tendonits |

r Bicepital Groove =

'_ -

i m = Ha
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You can define a list of tests as a “Preference” which simplifies test sdection for patients with a
specific pathology. To do this, smply click on “Save as Preference’ once a test list is defined.
Enter a name for the “ Preference” as prompted by the soft ware.

5 2]
ey Word Search P
& Mow Search Enter Kep Wward Purge Load j—- . Help oK
" Refine Gearch | Bicep | geach | save o e | _sew | Conee T Click here to load a set

Current Selection |

IVITEST Speed's Test, KEYWORDS: Bicep Tendonits, Bicep, Bicepital Groove Delet of tests previ ousl y
Set Goals Test RiesLits Camments d ef | ne d as a
|EpeediTe |_|_;|;
. . S—— Please enter the name of the preference group. —
The tests listed here will be — =% [ e E|
defined asa“ Preference” list.  [Goommeiz Cancel g\\
= [ i) 3N\~
| | =l H Click here to save
Type in the name of the new | | e ] | current list as a
“ Preference.” al | Ell |
] | S| B

An established “Preference’ can be opened by clicking on the “Load Preference’ button and
sdecting it from the list which appea rs (as pictured beow). All provocative tests associated with
that “Preference’ then appear in the dialog.

Provocative Tests - Preferences [2]x]

Select Provocative Test Preferences

Standard Bicep Exan ‘ oK I
Bicep Tendonitis

Bicepital Groove Tests Cancel
Carpal Tunnel Exam

Fesisted Elbow Tasts Hel

5 icep Examn =P

Documenting Test Results

Use the drop-down lists to document both the results of testing and any comments relative to the
test. If the drop-down lists do not contain the results or comments you wish to use, smply type
in the word or phrase you want, and i t will appear as part of the list box from that time forward.

Provocative Tests [2]]
~ Key Word Searc)
& New Search Enter Key Word Puge | Load | cofov | Hep | [ ok
Click on the downward arrows € Refine Seach | 2 seach | Save| Pros | Sewp | Cancel |
to select aresult and a et man's Tes, KEY WORDS: rocp, Sravider Delete ‘
comment. Sel Goals I Comments
I~ [Epeeds Test [Pasive ] | [Sianiicantinciease in pain repored =
I~ | [Yergason's Test |Pusmve =l IMndalate incr pain reported. =l .
I [Biceps Tendemess | [Postive =] | [Sintinerease in pain reported. | DrOp down list
D [DeemerisTest | [Posive b= o eeoeoee——————___ 3 automatically
— i d
H H H L .1’ d 'M\ | increase in pain ieporte 4 I expar](jS as rmre
Click in the box and type in your ] | Elr : =
own result for the current test ": : j: j
. r - -
and for in the future. =" | 1l z8
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Creating Custom Provocative Tests

Some of the provocative tests which you perform as part of your practice may not appear in the
list supplied. The tests can easily be added to the database with the TRACKER system. Click

“Setup,” “Custom Tests,” then “Prov ocative’ respectively

EA[JTech Tracker - Example. Jane [E-10002]

Window H

Patient Exam Hisloy Report Impair

———n
To create your own custom tests, P
CI | Ck her e... ‘word Processor.

Printer Setup.
Print D efaults. lsoTrack !
- V|| PowerTrack Lifting
AMa Guides Edition »
Examiner
Sound » 5 Position Grip
...then here.... ks ' Repia Btangs
Screen Select 3
Test Defauls 3 Sustained Grip
Selection Syle » Sinch Test
Interface Bo. Err
Calibrate »
w Lift Sensor b PresentationiAppea
then here, < LT et D Functional

PawerTrack...
Bratacal Setup.. Lift Tasks...
Shength Time. [saTrack..
HStengthReps  »  TaskLit.

o on WokPosture
Custom Goals Work Activiy

gt TEE et Job Simulation/Desterty.

PinchTrack.

Manative..

Backup

CHE - Functional Abilties
Beslore

CHE - Other Tests
Manual Data Entry
. Incinameter Erwator

from the resulting menus.

Note: JTECH can provideyou
with comprehensive libraries of
various provocative tests to add
to your database. Call 800-985-
8324 or 435-657-2500 for
more information.

When the following dialog appears, click “ Add Test” to create a new provocative test.

Custom Provocative Tests
Test Name

7]
j Changs Mame
A Test =
=
Delete Test
Duplicate Test

TestlD

Test Description / Instiuctions

=
Add Keyword Help

j Drelete Key Mmdl |

Key wards

Closs

| ___——To create a new custom test, click
“ Add Test.”

Type the name of the new provocative test. Click “OK” wh

Enter Mew Test Name
IAbadie's Sigl

o]

Cancel |

en finished.

To include a test description, use the “Tab” key or click in the test description field. Enter any
information about the test, i ncluding specific instructions, pertinent observations, and clinical

significance of a poditive finding. Click “ Add Key Word”

ea ch time you wish to add a related

term to the search engine. Any keywords added automatically become part of the master drop -

down list for future searches.

Custom Provocative Tests
125

Test Description / Instiuctions

j Change Mame

addTest |

Squeeze the Achilles Heel Tendon for a pain response. & manifestation of =]
objective sensory distuibance seen in dorsal column lesions of the spinal
cord which carmies the sengation of deep pressure.

Click hereto seelist of

keywords assigned to 2

this new test. Kep Words £ddKeyWord
[Achilles j Dielete Key Mmdl LClose

Delete Test
Duplicate Test

Help
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Existing tests can also be used as the basis for new tests. To do this, click on the downward
arrow under “Test Name.” From the resulting list, seect a test which best resembles the new test
you wish to create. Once selected, click “Duplicate Test.” Once duplicated, highlight the new
test and change its name by clicking “Change Name.” Make the necessary modifications to the

keywords and the test setup.
Custom Provocative Tests HE . .
T T ’1:/ Changes name of highlighted test.
~|  Change Mame
. . Toee ——— =l
List of existing tests accessed T [[Reive CenicalLaerd Bending | adatest
by clicking here. e o
¥ 9 P Sl i e — Deletes highlighted test from the
ervical Distraction Duplicate Test,
B i database.
Resisted C Flexion
Extension
Resisted Cervical Rotation
e e 4 tee |
=] Delete Kep wod| Cose | DUpllC&tS hlghllghted test.
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Chapter 2
Manual Entry of Tracker Data

The ability to manually enter data into the Tracker program provides the clinician with several
testing choices, all of which ar e extremdy advantageous. They include:

1. Tests performed with non-computerized tools such as JAMAR, Pinch, bubble
inclinometers etc. can be documented with Tracker reporting capability and tracked
with Tracker’s progress analysis system.

2. Several patients can be tested smultaneously with data input occurring later.

3. Testing is not necessarily halted if the comp uter goes down.

To initiate keyboard entry of data , click on the button just to the left of the exit button on the
Tracker toolbar, and select the desired test. Keyboard entry is active when this button is in the
down position. Theinstruments are activ eif the button isin the up position.

Since manually entered data and instrument data use the same database, data collected vi a
instruments will appear in the keyboard dialogs, and vice versa.

24
o
rack
‘‘‘‘‘ owerTrack | Lifin and Test i -._.-'
i

To initiate keyboard entry,
click on this button , and —— — e .
then select the specific test
o Keyboard entry button
to be performed. T &b y

AMA Guides 4th Exam: 01/24/98 Impaiment &FCE

Grip Data
Sdlecting “5 Paosition Grip”, accesses the following dialog:

|
Grip Data Input

5 Position Left Right
Fepl1 Rep2 FRep3 0[OV Yalid | Repl Rep2 Rep3 CV “ald

U
Ao
Pas 3 % l_ ] ,_ ]
Fas d r r

Click the mouse in the desired space /ﬁj J I I J __IisS
and type i n the corr ond' n data_ Left Side Strength @ Pos 2 Right Side Strength & Pos 2
ypei esponding I | ]

Pop. 76% 0750 Mom Pop. 27% -0ESD  Mommal

Delete | Walidity | Motes | Help | Claze I
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The CV is calculated automatically, and validity determined once a minimum of two reps have
been added to a specific position. P opulation percentiles are also determined based on position 2

data if patient

birthday information has been entered. Sdect the “Graph” button to see the force

versus position graph and the possible presence of the characteristic bell -shaped curve. Refer to
Module 8, Chapter 2 of the TRACKER User’s Guide for more details on Grip Testing, validity

determination,

and the significanc e of the 5 position protocol.

The buttons in this dialog function as outlined bel ow:

Graph
Defaults

Ddete

Notes
Validity

Close

Rapid Exchange

Display a graph of the patient's performance on the 5 positiont est.

This button controls the testing parameters such as number of repetitions, side(s)
to betested, and threshold.

To ddete a specific data set, highlight the set and click "OK." To delete
al tests, sdect "All" and click "OK." O ncedatais ddeted it cannot be recovered.

This button is used to add notes about a test.

This button denotes whether or not atest isvalid, invalid, or undetermined in the
"Validity Status" section of reports.

Closes this dial og.

Sdecting the REG button results in the following dialog. Refer to Module 8, Chapter 2 of the
TRACKER User’s Guide for more details on the REG protocol, validity determination and the
test significance.

REG Data Input HE
Position 2 [Ib)

Left | Right
Rep 1 ISU s
Rep 2 |83 e Position
Rep 3 77 o7 Gral
Graph

Fep 4 101 104 Notes
Rep5 14 =

= Delete

18

RepG
Rep?
Rep8
Repd
Rep 10

Validity
Right Invalid

FHiIEIEEEE
=R 1 =1 =1 =1 =]
& @
)
@

EEEEE

Left lrvvalid

The buttons function as outlined below:

Position
Graph
Ddete

Notes
Close

Brings up a dialog that allows the REG test position sdected by the software to
be overridden.

Displays a graph showing results of the REG test.
Ddetes all repetitions entered.
Add notes to the REG report summarizing test observations, etc.
Closes current test.
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Lift Data

Sdecting “NIOSH Lift” from the Tracker test selection screen results in the following dialog.

MIDSH Lift Data Input EE3
Fepl | Rep2 | Rep3d | Repd | CW Z Dt | Walid
Flaor Iﬁ IF Iﬁ I_ 2% 3% Yes Maotes |
Lea EN N ER R Notes |
Torso I__J__J__J_ Maotes |
Am [s5 | oo |Jes [ 4% |52 | ves | Motes |
Hinear | J65 | (Jes | [[s4 | |4z 7z |wes | Notes |
HiFsr | a0 (35 [ | e 13 |ves Motes |
Help | LClose

Refer to Module 7, Chapter 2 of the TRACKER Usar’s Guide for more background
information on the Static Lifting protocols, statis tics, and validity determination.

Sdecting the “Notes” button enables the examiner to indicate if repetitions showed signs for
“ratcheting” (oscillations that ma y indicate submaximal effort), should be excluded from
statistics calculations for any reason, and to enter comments. Clickingo n“ Notes” displaysthe

following dialog.

Repetition Details

Check boxes are R
used to indicate if\
Rep 1

- — These boxes are
atchet Exclude  Comment m used to enter
T |Goodeffart — | comments. These
[ - IGDDd effart. comrr_1ents are
[ [ IGDDd effart, &l ﬁeCIal Iy r;?ffm
I ¥ ISubmaHimaI effort given. is :)'(131(32 iion

the repetition

showed signs of Rep 2

ratcheting or if it Rep 3

should be excluded. Rep 4
Pinch Data

Sdecting “Pinch” from the Tracker test selection screen results in the following dialog.

Finch Data Inpul: Exanple, Joan [E-100017

™ Patert Speciic
Tesi

Ti

Fry

Falinar

Doposalion

[ Toms_ |

Lt e [k

Fep Fep Rep Jfvp
|
e o
[7= |72 || BO

[53 |61 |5y |87

T
B EE
T

Y Yaid
TE ez
e
b Yes
75 e

Right Side [b)
[efcik | Fep Aep Aep dvg DY Wabd
ASEL|[Ee (55 (6o | 64| 6 el
amEL ITFIT TZ| A Yes
&L 75 (5 |75 | 75 e

[ 0

IR
LD
AR
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Click the mouse in the desired space and type in the corresponding data. The CV is calculated
automatically, and validity determ ined once a minimum of two reps have been added to a specific
position. Custom Pinch tests are also included in the test sdecti on list. Use the scroll bar to see
additional tests if present. Refer to Module 9 for more information on the details of thisdi  alog,
the significance of pinch testing, and interpretation of the data.

The buttons in this dialog function as outlined below:

Norms Accesses a dialog to view comparison of individual’s data to that of published d a-
tabase of norms.

Ddete To delete a specific data set, highlight the set and click "OK." To deete all tests,
sdect "All" and click "OK." Oncedatais deleted it cannot be recovered.

Notes This button is used to add notes about a test.

Close Closes this dialog.

Muscle Testing Data

Sdecting “PowerTrack” or “IsoTrack” from the Tracker test sdection screen results in the
following dialog. Sdlect the tab cor responding to the anatomical structure to be tested. |If
custom tests have been defined, they appear under the tab labeed “Cust om.”

Tumk {Fobve | Ho | Kree | drkledFo | Cusiom
tiack 1 Srapula Shoukces | Eron tFamem el }
7 Biderd
= G Figh Aspl Rap?|Fep3|Aemd O | X308 |Wad? # Dk
N (e e N B = I T
Shinddet Aduchion [F3 75 (o (o) m) Ersce| Mos| CESEL
Sbmotmen [T 6 Fe I % 0| | ] ]
Shadar hoiz ot sbduchil im0 [17 = im ﬁ By | EI El
Shedded hoiontdl add 1o W ﬁ l:g_nlE = # EI EI
Shockdeshoizoeed atd | 57| [35 |0 |Joe | o2 11 Frack| ok
Shoudes hoaoetd acd ol 120 [iz= | fizz [ize| =% @ Gk hokes|
Steidas ksl icilien | [ ﬁﬁ ET 2‘1. 4 M M
Emddernedalwislon | [en |[a1 (fs |[er | ER| 12 M EJ
T ] v | |

Click the mouse in the desired space and type in the corresponding data. The CV and maximum
percent difference are calculated aut omatically, and validity determined once a minimum of two
reps have been entered into a specific test. Click on the radio button  to designate left side versus
right side data. If both sides have been entered, the deficit is calculated and displayed automat -
cally. Remove the check mark form the “Bilateral” box if the test is unilateral in design. Refer to
Modules 4 and 5 for more information regarding manual muscle testing and isometric testingr e
Spectively.
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ROM Data

Sdecting “Goniometry” or “Inclinometry” from the Tracker test sdection screen results in the
following dialog. Select the tab corresponding to the anatomical area to be tested. If custom
tests have been defined, they appear under the tab labeled “Custo m.”

o Dt ________________________________uH|
Carical ]| Thomdc Lushat | 51 wabdey| Uppm B4, | Lowar B | Hard | Custza |
Fapa Cistibizi
M| 1 2 1 1 5 6 Jep| Ham| Dav’ W g
Lak Lasusd B A Al [ S e Ok
Awilaed | S R[S Bl L & @ e ok
Lot Forarce B Vi e e e T |
RewRomion O 00 [T [

Wi Lorciue e I = R ]

Fizan S-D||_5_|T_§T|_|_|_ Bl R M Yo B

ke S E R S

Bt He Pl 15-|_-_\_r|_-§_'|g'|_|_|_ H B 15

Fusmitsd Hege . =-|_u|_=-_r|_|_|_ I W I v
T |

Click the mouse in the desired space and type in the corresponding range of motion data. The
validity is calculated automatically once a minimum of three reps have been entered. The sof  t-
ware will prompt the user for up to six reps until validity is achieved. If the impairment moduleis
present as part of the system, the impairments are calculated and displayed automatically once
validity is achieved. Refer to module 2 (Inclinometry) or module 10 (Goniometry) for moresp e
cific information on ROM protocols, validity determination, and/or impairment rating.
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Chapter 3

EventTrack: Pain and Pulse Monitoring

Documentation of pain levels and heart rate during a test session is essential for functional
capacity evaluations and procedures used for medical -legal purposes. Each time it is activated,
EventTrack creates a record in the database corresponding to the i nstant (day and time based on
the computer clock) it is activated. The EventTrack is then used to enter heart rate, pain leve,
and other documentation. A report summarizing all documented times and events can be printed

at the end of the test.

EventTrack (if enabled) begins when TRACKER is started. EventTrack can be located on the

button bar of TRACKER, or it can be minimized t o sit on the Windows toolbar. Every time
TRACKER is started, EventTrack remembers your preference for its location and status (v isible
or minimized), and stays there until you moveiit.

EventTrack can be placed —
anywhere within the
TRACKER screen, or
minimized onto the toolbar.

\\\\\\

“Event” Button

sssss

Toinitiate the EventTrack dialog, a patient and exam must be sdected. Click on the “Event
Button” to access the data entry dialog with corresponding time and date information.

Event. = E3

Revigwm |

Ewventlrack

Patient Marme: Jane Example u]'s

Test Descriptiorn:  Progress

Cancel
D ate/ Time: 0319 P 12/03/37

Heart Rate: ISIJ Pain Lewvel: |1.D 'I

when: IEnd of & Poz Grip Tes j

Help

Click hereto create the
day and time stamp and
access the dialog below.

X

Caommerts:

) Ltk




14-13 Module14 Manual Data Entry Tools for Documentation

Patient Name: Automatically entered based on patient sdected within TRACKER.

Test Description:  Automatically entered based on current exam.

Date/Time:  Automatically entered based on current setting of system clock.

HR: If PulseTrack (JTECH’s remote pul se monitoring system using Polar™ hardware)
exists, a heart rateis entered into EventTrack automatically. Heart ratecanasob e
entered manually if PulseTrack does not exist or to overwrite the PulseTrack data if
desired.

Pain: Painlevds (from 0-10) can betyped in or sdected from the drop down menu.

When: Enter asignificant descriptor used to identify event, e.g. “Star t of Grip Test...”

Comment:  Enter up to 50 characters detailing the event or observation.

“Review” Button

Event. = E3

Click heretoseealog of ~—__ Fieview

previously entered data.

Clicking on the “Review” button displays alog of previous entries for this test session. A
sample of theresulting dialog is pi ctured below. To deete an entry from the list, highlight it
and click onthe“Delete’ button.

EventTrack Review [2]x]
Time  Date Pain HR Withen Comment
03:13PM 12/09/97 1.0 &8 Start of Static: Lift Test Pait of FCE
03:14PM 12/09/97 1.0 80 End of Static: Lift Test Pait of FCE
03:16PM 12/09/37 1.0 70 Start of 5§ Position Grip Test  Patient Seatec
03:19PM 12/08/97 1.0 80 End of 5 Pos Grip Test

Hep | [
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Chapter 1
Defining Goals and Treatment Plans

General Information

A significant component of reporting the results of your clinical evaluation focuses on providing
documentation to the relevant parties (medical provider, referral source, insurer, case manage,
etc.). Aside from actual results and findings of the evaluati on, the documentation should offer
appropriate goals. The goals can be written to address the clinical findings associated with  the
presenting problem, e.g. “Patient will be able to oppose thumb to within 5 cm of base of 5th digit
by 2 weeks.” The goals can also be written to focus on the implications of the clinical finding, e
g. “Patient will be able to perform ADL of buttoning shirt within 2 weeks.” Long term goals can
also be defined, such as “Increase thumb ROM to allow for full independence of dress ng by
week 8.”

The course of action you intend to use in an effort to address any clinical findings and achieve
the goals you' ve set for the patient is documented as part of the treatment plan. The treatment
plan is typically documented on the initial ev aluation as a request for approval from the payer.
Documenting and updating the treatment plan is aso used as part of the SOAP or daily
treatment note.

The TRACKER Goals & Treatment module automates the process of documenting and
monitoring patient go als and treatment plans. Combined with the TRACKER Narrative Writer
module, you can save valuable time in al phases of your cli nical documentation, especially your
daily treatment notes.

Both goals and treatments can ether be created specifically for th e patient, or generic ones can
be sdected from the included libraries. General goals and treatments can also be edited for
specific patients and then saved to the respective libraries for future use. Goals can be updated or
added in response to patien t progress as evidenced by re-evaluation. Goals that are not achieved
need to be re-examined to provide a rationale for why. Pot ential modification of the goal can be
explored at that time. If goals are consistently not achieved, then the effectiveness of  care should
be considered and other means of intervention should be explored.
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Documenting Goals

Creating a Goal List

To define a goal list for a patient who has already been sdected, click on the button labeed
“Goals’ or sdect “Exam’ and then “Goals’ from the resulting menu. If a patient was not
sdected, the software will automatically prompt yo u to select one before entering the Goals
dialog.

A JTech Tracker - Example. Jane [E-10002] M= 3
Setup Patient Ewam History Report |mpar. Window Help

Protocol

To initiate the goal

Creatl on dl al Og, CI | Ck A 4 Pasitian Grip
Rapid Exchange Grip

atha here Sustained Grip

Pinch Test

Sensory

PresentationiAppearance

Functianal

Provocative Tests

| AMA Guides 4th | Exam: 12/23/57 Fost-treatment

A JTech Tracker - Example, Jane [E-10002]

History Beport  |mpair.  Window Help

aAX s, i e

or here.... EEETIT Moy Desciptions

Mot
Goniormetry grss Lifting Hand Test
Close
Brysical 4 Position Grip
...then here. ke

By ———
The following dialog appears. If goals have not been previously defined for the patient selected,

the dialog appears empty as il lustrated below. If goals have been defined in a prior exam for the
sdlected patient, the dialog is filled with the previously  entered data.

'-‘ Patient Goals: Example, Jane [E-10002]

Goal List
=l Close
Shart Term Goals Long Teim Goals Save &g List

Add from Lib.

Create New

ﬂ
ﬂ

Delete

Move Up

R kR ik g

Move Down
Patient -5pecific Description

=
=
=

Hely
Hurnber Units| -I &p
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Sdlect “ Add From Library” to pick a goal(s) from the default list. This list can be added to by
creating a custom goal (discussed later in this chapter), or purchasing one of the Goals /
Treatment Libraries from JTECH. Call 800-985-8324 for more details.

Add New Patient Goals

Mew Patient Goals

il

Edit Library I
Help I Cancel

All items in the Goal Library are outlined in the “ Select Goal” box. Those marked with a“+" are
headings or subheadings which h ave a specific goal list attached. Double-click on these headings
or subheadings to see the expanded list of goals. Add goals fr om the library to the “New Patient
Goals’ list by highlighting the desired sdection and clicking on the button with the arrow
pointing to the right. Both lists of goals only display up to 23 characters. If the goal is longer, it
will appear cut off. When highlighted in the sdlect goal box, the entire goal is displayed in the
“Goal Description” box.

“OK” - saves the goals as part of the patient’s data file and closes the dialog.

“Cancel” - ignores any changes and closes the dialog.

“Edit Library” - accesses the goals library. The resulting dialog can also be accessed by
sdlecting “Setup” then “ Custom Goals.”

Add New Patient Goals

Select Goal Mew Patient Goals

- Prevent infection =l Perform ADLs independen

A" +” indicatesthereis a goal 1+ Promote reclng Berem avecaion oo
¢ Promole i it vegots
. H Decreate pain level
list under the heading/ - ROk Elrinats medicaton us
" . i Increase RO to W/FL Prevent infection
subheading. Double click to " Increase DM o WhIL == | |Promote eaing
- Sensation - Increase ROM towFL

thelist. A“-" indicatesthelist is aswwn
o Increase strengtn to
already expanded to the fullest.

[+ Wi

Goal Description

Full wording of the goal /”/’” o |
appears in this box. heo | conea \
Click here to remove the
4 highlighted goal from the
Click here to add the highlighted goal “ New Patient Goals’

to the* New Patient Goals’ listbox. listbox.
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All of the goals listed in “New Patient Goals” box are transferred to the “ Short Term Goals’ box
as shown bdow. Highlight any g oals belonging in the “Long Term Goals” box and click on the

button with the arrow

Highlight any goals which

belong in the long term
goalslist and click here. —]

pointing to the right.

'-‘ Patient Goals: Example, Jane [E-10002]
Goal List

j Close
Save As List
Add from Lib.

Create New
Delete

Move Up
Move Down

Shart Term Goals
Perlor depend
ala

Prevent infection
Promote healing

Increase strength to
Return to work at lig

Patient -5pecific Description

Attach a timeframe to a specific goal by highlighting the goal, sdecting a unit from the “Units’
dropdown list, and entering th e corresponding number in the “Number” box. This is illustrated

below.

Clickin here to add to the
basic goal and customize it
specific to the patient. Any
custom changes will be saved
for use as part of the next exam

fm, Patient Goals: Example, Jane [E-10002]

j Close I
Save As List
ik
3 manth]
2 ekl
FL 2 ﬁs:mﬂ Add from Lib.
I 2
Create Mew
Delete

Move Up

hto
Aeturn ta work. at lig
=| | Eliminate inappropria

Patient -Specific Description
Incre th to WL

Enter the number of units here.’{is example

wisis]
| AMA Guides 4th reatment(s /23497 Fost-treatment

shows two months for the goal to be reached.

Click on the downward arrow to
see the dropdown list of available
units.

Each goal is capable of being edited on a patient specific basis. To do so, smply place the cursor
in the “Patient Specific Des cription” box and begin typing onto the end of the existing goal.

The button with the arrow pointing to the left, when pressed, will move the highlighted “Long
Term Goal” over to the “Short Term Goal” box. The other buttons function as follows:

Move Up: Moves the highlighted goal up one placein thelist.

M ove Down: Moves the highlighted goal down one placein thelist.
Delete: Ddetes the highlighted goal from thelist.
Help: Accesses the TRACKER Hép system and finds the Help text specific to this dialo g.

Close: Saves the Long and Short Term Goal Lists to the patient’s database for reporting

purposes and f

uture use.
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The“Create New” button allows the user to create a goal without having to access the library.
This goal is specific to the sde cted patient and cannot be added to the library from this dialog.

Goal List

'-‘ Patient Goals: Example, Jane [E-10002]

Shart Term Goals

Decrease pain level
Prevent infection
Promate healing
Reduce edema
Eliminate inappropria
Eliminate medication

1 hieatmy

2 wisitfs)
2 wmeekl T
2 week]

Patient -5 pecific Description

M=
j Close

Long Term Goals Gave As List

Feiform 40Ls independ 3 month]

3 manth|
2 monthl
2 manth|
B monthl

Perfarm avocationsl a
Increaze ROM ta wWFL
Inciease stiength to
Returmn to work. at lig

Add from Lib.
Create New

Delete

Move Up

Morve Down

R ol

Mew Goal

Numberl_

d

Help

Units] 'I

Click here to create goals specific to
the current patient.

Highlight “New Goal” and place the cursor in the “Patient Specific Description” box to define

the newly created goal.

The newly created list of goals is automatically saved for use with the next exam of this specific
patient, but it can also be saved as a “Goal List” or template for all future patients. Click on the
“Save as List” button to do this. A dialog will appear prompting for a name for this template.
Type the name of the new list and click “OK”

Goal List

Shal

Type the name of the — "

New Goals List

Enter e List Name
&

J Close
I

pend 3 month]
Bla 3 monthl

“ Goal Lig” template to be
used with other patientsin

ost-Surgical Ginals

Cancel

FL 2 thi
o 2 ﬁﬁﬂ.hl Add from Lib.
I B monthl

Create New

Patient -5pecific Description

Delete

Move Up
Marve Down

Inciease shoulder flexion & abduction by 10 degrees

Numbell3—

Units| visi(s) g Help

To access previously defined “Goal Lists,” click on the downward arrow to see the dropdown
menu. Sdlect atemplate from thelist by highlighting it.

-
Goal List

“wa: Patient Goals: Example. Jane [E-10002]

I

ACL Repai Stage 1
ACL Repair Stage 2
ACL Repai Stage 3
ACL Repan Stage 4

Save As List
k- Add from Lib.

Patient -Specific Description

Create Mew
Delete

Move Up
Move Down

Ll

™ _ Hem |

Click hereto see alist of
previously defined goal templates.
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Creating Custom Goals

The TRACKER System is designed to provide the ultimate in flexibility for the user. By cregting
custom goals, the user can customize the available choices for documenting specific goals for
special patient populations. To access this utility in the software, click on “Setup” at the main
menu, then “Custom Goals” from the resulting menu.

To access the goal library or
create new goals for future
use, select here...

The following dialog will appear. The standard library of goals will be visible in a tree structure

format.

OM
hsation
[#- Strength
[ Vocational

Goal Desciiption

esentation / Appearan

oL

Close

Mew Goal
New Heading

Duplicate
Delete

Create Template|

Help

To add a new heading, or category of goals, highlight one of the existing headings and click on
the “New Heading” button. Place the cursor in the “Goal Description” box and replace the

“New Heading” text with the name of the new category of goals.

Goals Library

ADL
Avocational
Behavioral
- Mew Heading
(- Pain

- ROM

[ Sensation
[#- Strength
Worational

- Pressntation / Appsaran

Goal Description

Close

Mew Goal

Duplicate

Delete

Create Template|

f b

Help




Chapter 1 Defining Goals and Treatment Plans 15-7

Once a heading has been defined, create goals under that heading by highlighting it, and clicking
on the “New Goal” button. Defi ne the new goal by placing the cursor in the “Goal Description”
box and replacing the “New Goal” text with a description of the new goal. The goals library is
only capable of displaying the first 23 characters of the goal description. The full description  will
appear in the description box.

Goals Library
Only the first 23 characters of the goal oeeatona CE= ]
are displayed, so these two goals appear N e
to be the same. Refer to the * Goal
Description” box to seethe goal in its Hew Hesding
entirety. -
Delets
Create Template)
Help

N . Asagenerd rule of thumb, “New Heading” creates a heading/goal at the same tier leve as the
ote: highlighted item, while“New Goal " creates a heading/goal onetier below the highlighted item.
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Documenting Treatment Plans

Creating a Treatment

List

To define atreatment list for a patient who has already been sdected, click on the button labded
“Treatments’ or select “Exam” and then “Treatments’ from the resulting menu. A patient must
be selected before you can enter the treatment dialog.

A JTech Tracker - Example, Jane [E-10002]
Getup Pafient Exam History Report

Ipalr. Window Help

A= E

EA|Test

Gaoniometry || Inclinometry || PowerTrack

Selection:

IsoTrack/
Lifting

Hand Test

Protocol

To initiate the treatment /

creation dialog, click
either here....

4 Position Grip

Rapid Exchange Grip

Sustained Grip

Pinch Test

Sensory

PresentationiAppearance

Functianal

Provocative Tests

| AMA Guides 4th

| Exam: 12/23/57 Fost-treatment

EA|JTech Tracker - Example, Jane [E-10002]

or here....

Lratep—Patiem—REUl History Beport  Imparr. window Help
@ ilx Select...
Start Mew

A Test Seled

Modify Descriptions...

Notes..
Goniometry |

LCloze

Physical
Intake
Goalz

o T =

i Litting Hand Test

5 Pasition Grip

pid Exchange Grip

Sustained Grip

Provocative
—|—| Pinch Test

The following dialog appears. If treatments have not been previously defined for the patient
sdected, the dialog appears empty as illustrated below. If treatments have been defined in a
prior exam for the sdected patient, the dialog is filled with thep reviously entered data.

=

', Treatment Plan : Example. Joan [E-10011]

Tieatment List

Patient Treatment Plan

Close

Saveaslist |

H

Treatment Details

Mew Treatment
Add Treatment
Del Treatment

Move Up
Move Down

Help
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Sdect “ Add Treatment” to pick a treatment(s) from the default list. This list can be added to by
creating a custom treatment (d iscussed later in this chapter) or by purchasing one of the Goals /
Treatment Libraries from JTECH. Call 800 -985-8324 for more details.

Add New Patient Treatments

Select Treatment Treatments Added

E
Modalities
[ Procedures

il

Treatment Description

Education

Edit Library I
Help I

Cancel

All items in the Treatment Library are outlined in the “Select Treatment” box. Those marked
with a “+” are headings or subheadin gs which have a specific treatment list attached. Double -
click on these headings or subheadings to see the expanded list of sde ctable treatments. Add
treatments from the library to the “Treatments Added” list by highlighting the desired sdlection
and clicking on the button with the arrow pointing to the right. Both lists of treatments only
display up to 23 characters. If the treat ment is longer, it will appear cut off. When highlighted,
the entire treatment is displayed in the “ Treatment Description” box.

“OK” - saves the treatments as part of the patient’s data file and closes the dialog.

“Cancel” - ignores any changes and closes the dialog.

“Edit Library” - accesses the treatment library. The resulting dialog can also be accessed by
sdlecting “Setup” then “Custom Treatments.”

A*“ +" indicatesthereisa treatment
list under the heading/subheading.

Add Hew Patient Treatments

Select Treatment Treatments Added

Double click to seethelist. A* -”
indicatesthe list i s already
expanded to the fullest.

Full wording of the treatment
appearsin this box.

L+~ Education = Compression Garments
/ = Modallies JOEST Pump
- Edema-control Modalities Biofeedback
Compression Gaments Phonopharesis
JOBST Pump Ultrazound
- Electical Modalities ==
- Bioteedback
- EBIl Bore Healing <==J
-~ EMS
- |ontophoresis
- MENS
- Pracedues [l
Treatment Description
S oniic: b odalities
Edit Librarny
Help

Cancel I

Click here to remove the

ZClick here to add the highlighted

treatment to the “ Treatments Added”

listbox.

highlighted treatment
fromthe “ Treatments
Added” listbox.
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Click in here to add to the

basic treatment and customize \

it specific to the patient. Any
custom changes will be saved
for use as part of the next

Treatment List

Patient Treatment Flan

e

Sovoaslist |

Compression Garments 2« per day

JOBST Pump

Bioteedback for 15 minutes per day to contral pain behaviar.
EMS

Phorophore:
Ultizsound 3x per week for pain and swelling

Treatment Details

Mew Treatment
Add Treatment
Del Treatment

Move Down

Ultrazound 3x per week for pain and swelling

Move Up

Each treatment is capable of being edited on a patient specific basis. To do so, smply place the
cursor in the “Patient Specifi ¢ Description” box and begin typing onto the end of the exisitng
treatment.

The other buttons function as follows:

Move Up: Moves the highlighted treatment up one placein thelist.

M ove Down: Moves the highlighted treatment down one placein thelist.

Delete: Ddetes the highlighted treatment from the list.

Help: Accesses the TRACKER Hép system and finds the Help text specific to this dialog.
Close: Savesthe Treatment Lists to the patient’s database for reporting purposes and future use.

The“New Treatment” button allows the user to create a treatment without having to access the
library. This treatment is specifi ¢ to the sdected patient and cannot be added to the library from
this dialog.

;';iTrealmenl Plan : Example, Joan [E-10011]

Treatment List

7 o=

Once the new treatment has
been created, defineit by
clicking in this box, and

replacing “ New Treatmen\
with the appropriate

verbage.

Patignt Treatment Plan

Save as List I

ADL Education

Yocational Education

Biofeedback 3x/week for 2 weeks

Manitor Status weskly

Therapeutic [sokinetic Exercise 1x/week for 3 weeks

New Treatment: |
Add Treatment |
Del Treatmert |

Mowve Up |

Click hereto createa
patient-specific treatment
“onthefly.”

%‘Q{taﬂs

MHew Treatmarﬂ\

Move Down |

Help |

Highlight “New Treatment” and place the cursor in the “Patient Specific Description” box to
define the newly created treatment.

The newly created list of treatments is automatically saved for use with the next exam of this

specific patient, but it can also be saved as a “Treatment List” or template for all future patients.
Click onthe* Save as List” button to do this. A dialog wi Il appear prompting for a name for this
template. Type the name of the new list and click “OK”
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Type the name of the

Mew Treatment Plan Ed

Enter Mew Plan Mame

“Treatment List” template
to be used with other
patientsin the future and
click“ OK.”

—iEustDm Plar|

[ o |

Cancel

To access previously defined “Treatment Lists,” click on the downward arrow to see the
dropdown menu. Select a template from the list by highlighting it.

Treatment List

=] Treatment Plan : Example, Joan [E-10011]

M= B

ACL - Stage 2
ACL-Stage ]

Ratator Cuff Tear

Treatment Detail:

New Treatment
Add Treatment
Del Treatment

Move Up
Move Down

\

Creating Custom Treatments

The TRACKER System is designed to provide the ultimate in flexibility for the user. By cregting
custom treatments, the user can customize the available choices for documenting specific

treatments for special patient populations. To access this utility in the software, click on “ Setup”
then “Custom Treatments” from the resulting menu.

To acess the treatment library
or create new treatments for
future use, select here...

...then here.

IgoTrack/

Click hereto see a list of
previoudly defined treatment
templates.

The following dialog will appear. The standard library of treatments will be visible in a tree

structure format.

Help
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To add a new heading, or category of treatments, highlight one of the existing headings and
click on the “New Heading” button. P lace the cursor in the “Treatment Description” box and
replace the “New Heading” text with the name of the new category of treat ments.

fm, Tracker Goals and Treatments

Treatment Library

[+ Education 0K

[+ Modalities
= Procedures
- Evaluation / Assessment
I Exercise New Treatment
Therapeutic lsokinetic Exercise
Therapeutic lsometric Exercize m
Furctional dctivities
tonitor Status
Delets
- Mew Heading _ Ddee |
- Refenal . Duplicate
- Splinting # Casting
- Traction
Treatment Description Create List
[ew Headine
Help

To create treatments under a specific heading, highlight the heading, and click on the “New
Treatment” button. Define the new tr eatment by placing the cursor in the “Treatment
Description” box and replacing the “New Treatment” text with a description of th e new
treatment. The treatments library is only capable of displaying the first 30 characters of the
treatment description. The full description appears in the description box.

g';jTlackel Goalz and Treatments

Treatment Library
Education W
[+ Modalities
= Procedures
i+ Evaluation / Assessment

- Exercise New Treatment |
- Newn Treatment ——
- Therapeutic Isokinstic Exercise Sy Eacng) |
-+ Functional Activities
- Monitar Status S
i~ Refenal |
Splinl.ing / Casting Duplicate |
- Traction
Treatment Description Create List |

Therapeutic |sokinetic Exercise

Help |

N . Asagenead ruleof thumb, “New Heading” creates a heading/treatment at the same tier levd as
OL€.  the highlighted item, and “New T restment’ creates a heading/treatment one tier below the
highlighted item.
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Chapter 2
Narrative Writing

General Information

Aside from the adage “If it is not written, it did not happen,” documenting the results of your
clinical evaluation, (r€)assessment, or daly treatment is necessary for many reasons.
Documentation is needed to insure effective communication to all parties associated with a given
patient. Effective documentation of your exam findings and results sets the foundation for all of
your clinical and administrative needs. Specifically, it sets the platform for reimbursement for
your services. Any insurer, case manager, or third party payer involved in the case will need
proof of care and a treatment plan before any action associated with re imbursement will occur.
Your findings also need to be well documented and defined to inform the referral source as well
as the other treating parties what your findings are along with your plan of care It is aso
prudent to document that any risks or pote ntial contraindications have been explored and that
any services intended or provided are not only safe but usual and customary. The ability to create
excellent documentation is based on the ability to convey concise, wel defined and wdl thought
out information that comprehensively address the individual’s complaints, the referra’s
directives and the insurer’ s understanding of ¢ are.

There is not a predetermined protocol which defines appropriate documentation in terms of
inclusions, nature or length. Th is can only be defined by your clinic practice and its client driven
needs. As a guiddine, your documentation should notethat some form of health risk survey was
performed, that a prescription for care was provided if appropriate, add that the individual
understood the nature of the exam or care that was provided (some form of informed consent
maybe appropriate in some cases). Al so note that some form of review of the medical or care
history was performed. Clinically, you should document the nature of the individual’s complaints
or symptoms, any reative medical history, the nature of your exam and the corresponding
findings, your professional opinion as to what is the nature of the injury, insult or condition and
lastly, your plan of care and the correspo nding goals associated with your intended care.

It is important to be as thorough and comprehensive as possible in terms of yo ur evaluation and
documentation. However, time management is also a significant concern as a provider. It is
important to strike a balance between these forces. The ability of the TRACKER to design user
defined templates offers a compromise to combine thes e two directives. By being able to utilize
user defined templates, you avoid documentation that appears “canned’” and enjoy the
comprehensiveness of documentation that follows your own typical style.

Using the Softwareto Create Narratives

B JTech Tracker - Example, Joan [E-10011]
Setup Patient Ewxam Hi Impair.  Wwindow Help

5 @ I Patient Exam... | 23 g
RXBIER e (S0
A Test Selection Progress.

To access the narrative
writer, sdect here...

Hand Test Protocol

...then here.

5 Position Grip

Rapid Exchange Grip
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The following dialog appears. A narrative can be created by sdecting choices from the list of
standard phraseology on the left (labeled as “Narrative Sdections’), or sdecting a previously
defined template. Click on the downward arrow in the “Templates’  fidd to view all previously
defined templates. The TRACKER system comes with standard templates. To purchase a
comprehensive li brary of additional Narrative Templates and associated phraseology, contact
JTECH at 800-985-8324 or 435-657-2500.

tive Sech Templat
|| =
; - Referal 5 ; ;
List of selectable  ofordBoss Selected Sections tered J——To view available
phrm! ogy and : MedoalHisory Delete templates, click here.
summarized test data for - Findings Clear
. . . - Impairment Level = | =
import into the narrative. Coow Move Up
- Treatment
an?r;n;: tove Down
Header
SubHead
. Space
Selected phrase view box.\
L

The “Narrative Sdections” menu functions similar to other tree structures in Windows 95
applications (or like creating a protoc ol, if you have used TRACKER before). A plus (+) next to
a heading indicates there are more listings under that specific heading . To view those listings,
click on the “+”. A minus sign ( -) next to the heading, indicates that the heading has been fully
revealed. Click on the “ -” to display only the heading. Sdlect a desired component of the
narrative and highlight it with asin gle click. Click the arrow button in the center of the dialog to
add the chosen phrase to the narrative. All added phrases / dat a fields will be displayed in the
“Selected Sections’ fidd of the dialog. Repeat the process until all desired eements have be en
added.

Use the buttons on the right -hand side of the dialog to control the appearance of the narrative.
Button function is outlined as follows:

Create: Create the narrative using the word processor identified in the “Setup” menu.
Cancd: Close the dialog without saving any changes.

Ddete: Deetes highlighted phrase from the list.

Clear: Clears every sdection from the list.

Move Up: Moves the highlighted sentence up in the list.
Move Down: Moves the highlighted sentence down in the list.

Header: Creates a user-defined header as part of the narrative.
Subheader:  Creates a user-defined subheader as part of the narrative,
Space Creates a blank between two consecutive sentences. Used to start a new

paragraph.
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(-) indicates no

=

anative Sections

further

subheadings
appear under
this heading.

Highlightan — |

itemand click
hereto add it
to the

= Personal Info Block

- Referral Source
- Referral Goals
1. Madical Histam

mi Create Narrative

Marne:

Templates

Selected Sections

-ooB

- Gender
Handedness

Occupation
- Clairn #

Today's Date

Fersondl Info Block~Hame
-55N Personal Info Block 55N
Personal Info Block~Handedness
Personal Info Block™Claim #

Clear

jo

Moveh

Mowe Down

Header

i

SubHead

Space

\ All added phrases and

test data appearsin
this box.

A time-saving alternative to creating a narrative “on -the-fly”, is to use one of the pre-defined
templates which come with TRACK ER, or create your own. An example is shown below.

arrative Sections
[#- Personal Info Block
Referral Source
- Referral Goals
[ Medical History
Intake
[#- Findings
[ Impaitment Level =2
Goals
- Treatment
[ Surmary

IIE S
Templates Cizghz
Grip Test Results E

Canocsl
ROM Test Hesl;lgé
Persanal Info Block~Gender o
Persondl Info Block~Handedness et
Persanal Info Block~Oreupation =
Persanal Info Block ~Height L
Personal Info Block “wieight
Hearler - Grip Test Results Ll U
FindingsGirip™ Grip Intro
Subhead - 5 Pasition Test Ut Dt
Findings™GripGrip Results
Findings™Girip™ Grip %ile et
Findings™Grip™Grip Validity
Findings™Grip™Gip 5-Pos SubHead
Subhead - Fiapid Exchange Data
Findings ™G Grip FEG Space
Subhead - Sustained Giip =l

____ All available templates are

listed as part of the drop-
down list.

Sdect a template from the list and al components of that template will appear in the “Selected
Sections” fidd. Highlight a sp ecific component of the sdected template to view its verbage and/
or data contents in the text box at the bottom of the dialog.

Data for selected narrative
component visible in box
below.

amrative Sections
Personal Info Block
- Referral Source

- Referral Goals
Medical History
Intake

[#l- Findings

- Impaiiment Level

i Goals

=_=>|

i Treatment
=

Templates
ROM Test Results =
Selected Sections
Personal Info Block~Name
Personal Info Block ™G ender
Personal Info Block~Handedness
Personal Info Block 0 coupation
Personal Info Block~Height
Personal Info Block~Weight
Header - Range of Motion Results
Subhead - Inclinometn
indings~HIIM~Inclinometer Intro
Findings “AOM ~Spine AOM Med Necess.
Findings~ROM~Inclinometer R esults
Findings~ROM “Inclinometer 4 alidity
Subhead - Goniometry
Findings~ROM ™G oniometer Intro
Findings ~AOM “Extremity Results
Findings“ROM~Hand Results

Cancel |

Delete

[

Clear

Maove Up

Mave Down

Header

i

SubHead

Space

protocols published by the American Me

The patient was tested today using the JTECH Tracker ROM - a computerized range of motion
measurement spstem utilizing dual inclinometers. ROM tests were performed in accordance with the

dical Association

Click “Create’ once the components of the narrative are arranged as desired. The narrative will

be created in an RTF (Rich Text Format) file and imported into WordPad by default. TRACKER
can be configured to automatically import the RTF file into theword processor you have |oaded
on your computer. See Module 1, Chapter 3 for more information.

Word processors such as Word and Word Perfect will convert the narrative to a proprietary file
format. This conversion typically requires an acknowledgement from the user, as illustrated in

the following dialog.
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Convert File Format

File: C:A\Trackme\nartvwtmp. itf
LCornwert file format from:

7 cF T et Format (17 -

QK | Cancel | Help |

Once the narrative has been imported, the text can be edited and manipulated in the same manner

as a normal word-processed document. The user can then save the file, print it out, or both.
TRACKER stores the narrative in a temporary file (narrtmp.rtf), th erefore the file is overwritten
each time a narrative is created. JTECH recommends that you save your patient -specific
narrative with a different name to prevent potential loss of data.

W Corel WordPerfect - C:\Trackme\nartvtmp.itf

¥ fie Edt Mew lnset Fomal Joos Mindow Help NETE|
NElEa8 8 | srBO-As-|: =@ DX a2
| Times New Roman +[12 | B £ U = | ctone» j|:ﬂ abe ‘ o “ B
| P 2 . 3 . 4 . 5 . s . 9 3

L S 3 5 S
s ACME HealthCare Clinic

555 Street Address
Oshkosh, WI 77777
Phone 222-555-5555 FAX 222-555-5556
1/24/1998

== Patient Name: Joan Example Gender: Female

Handedness: Right (o] i Medical Transcriptioniss

Height: 63in Weight: 125Lbs
[~ Range of Motion Results |

Inclinometry.

The patient was tested today using the JTECH Tracker RCM - a computerized range of motion

measurement system utilizing dual inclinometers. ROM tests were performed in accordance with =

the protocols published by the American Medical Association

" The medical necessitv for spinal ROM testine exists based on the presence of palpable muscle |

nartvtmp.tf [DABS Inser | Pg1Ln302Post”

Creating Custom Templates and Phrasing

Custom Templates

Creating custom templates to meet your specific needs will make your documentation process
much more efficient. To do this, sde ct “Setup” from the TRACKER pulldown menu items, and
then “Narrative’ from the resulting menu.

B[4 Tech Tracker

vam Histoy Feport Impaii indow Help

| %Al £ i ] €4

IsoTrack/
V|| PowerTrack

Cover Page Heads:
“w/ord Processor.

Binter Setup.
Print Diefails..

To create custom narrative
templates, sdlect here... Curine

Lifting Hand Test

4 Position Grip

Rapid Exchange Grip

Test Defauls Sustained Grip

Selegtion Style

s
s
SoieenSelections ¥
,
,

Pinch Test

Interface Bow Sensory
Calibrate »
v Litt Sensor 3
3
»

Presentationiéppearance

v MMT Sensor Functional

...then here.

Custgm Tests
Bratacel Setup..
Strength Time.
#ShengthReps ¢

Frovocative Tests

Custom Goals
Custom Treatments

Backup.
Restore.

Manual Data Entry
Inclinormeter Emulater




Chapter 2 Narrative Writing 15-17

Thefollowing dialog appears. Click “New Template’ to intiate the process.

mi Create Narrative Template [
., Selected Nanative Template
E Personal nfo Block .

i Referal Goals

- Medical History = Del Template

Intake Remave

Findings >

Impairment Level Remove Al

Goals ﬂl

Treatment

- Gummary SubHead

Space

EI Statements
On

Type aname for the new template and hit “OK”.

Mamative Template Name

Enter name of new narrative template

|F|DM Test Results

LCancel |

A narrative template is assembled by combining the desired components from the “Narrative
Sdections’ fidd into the “Selected S ections” fidd. Sdect individual components by highlighting
them and clicking the top arrow button (labeled “=>"). Clicking the bottom arrow button
(labeed “>>") will add all phrases / data fields to the “Selected Sections” fidd. Highlighting a

heading (marked with a “+”) will add all phrases/data fidlds under that heading to the “Selected
Sections” fied.

Note: If no data exists for a specific component, and it appears as part of the template, neither the
verbage associated with that phrase nor the heading w ill appesr.

G Selected Marrative Template Clase
: ROM Test Results =
[#- Physical Findings =

= B3
-- Grip S:‘ECtEdISIEfE“;TS e Mew Template|
. . . pe - Finch ersanal Info Black™Mame
Highlight a specific ERTI |Ciotetioentie  L
Componmt and Cl | Ck ha‘e —_T Subhead - ROM Personal Info Block™~0ccupation Bemave
. - Inclinometer Intro > | EETSUNB: :n;o g:ﬂct%ﬂghhtt
b ersonal Info Bloc Ll
to add It to the E&ted " Findings”HDM”Inclinmmgler Intra fremee Al
%ﬂ OI’]S” bOX. “ g Header
- Estremity Results SubHead
- Hand Results
i / - Muscle Tests ﬂl
Click here to add all B 5
. - Li 4
narrative components to & Sensop ERe  Statements |
the “ Selected Sections’ —r

box.
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Use the dialog buttons to customize the template. Their action is as follows:

Close

Close the dialog without saving any chang es.

New Template Close existing template and create a new template.
Dd Template Ddete the highlighted template.

Remove
Remove All
Header
Subheader
Space

Statements
Hep

Up
Dn

Remove the highlighted phrase / data field / header from the “ Selected Sections’
fidd.

Remove all phrases / data fidds / headers from the “ Selected Sections’ fidd
Creates a user-defined header as part of the narrative. Header appears as a
bolded, centered 16 point font which may have a shaded border (depends on
word processor capability.)

Creates a user-defined subheader as part of the narrative. Subheader appears as
bolded 12 pt font, justified to the |eft.

Creates a blank line between two consecutive sentences. Used to start a new
paragraph.

Create new or edit existing phraseology .

Access the Help system for more information.

Moves the highlighted narrative component up in the list.
Moves the highlighted narrative component down in thelist.

When the buttons are selected, the following dialogs appear to help define  headers and
subheaders, respectively.

Header Information

Enter words to be displayed far thiz header

|Hange of Mation Fesult

0K I LCancel |
SubHeader Information

Enter words to be displayed far thiz subheader

|Inclin0metrﬂ

0K I LCancel |

Existing templates can be edited in the manner outlined above. Click on the downward arrow to
see the dropdown menu of templates . Sdect the template to be edited from the list.
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Custom Phrasing

TRACKER allows the user to create their own canned phraseology to summarize the results of
testing or provide background informa tion to the reader about the tests performed. These phrases
are then added to the narrative tree structure for future use. The d ialog to do this is accessed by
clicking on the * Statement” button within the dialog below.

"mi Makenarr

Narralive Sections Selected Narrative Template
ROM Test Results E
[&- Physical Findings =
= Gip Selected Sections _ Mew Template
& Pinch Personal Info Block N ame
_ Personal Info Block™(Gender Del Template
=-ROM = _| | Petsanal Info Block ~Handsdnsss
- Subhead - ROM Personal Info Block ™0 cocupation Bemove
| nelingmeter |nto 53 | |Persanal Info Black~Height
Personal Info Block “wheight Remove Al
" Findings~ROM ~Inclinometer Intro
Inclinometer Valid T
Goniometer Intro —
- Entremity Results SubHead
-Hand Results
z1- Muscle Tests Spaee
- Lift _IHD Statements
- Sensory -
e

The following dialog is then used to ether access existing statements within the library to be
edited, or to create new stateme nts. To edit an existing statement, click on the downward arrow

to see the pulldown menu of statements currently in the library. Only those statements without
any TRACKER variable input can be edited.

General Statements Editor
To edit an existing phrase, click
your mouse within the white box
and make the desired changes.

bl ______ ___ —Click here to see existing phrases
e ces || Which can be edited.

The: patient was tested today using the JTECH Tracker ROM - a Help |
computerized range of motion measurement system utiizing dual

{clinameters. ROM tests were performed in accordance with the

Phtocals published by the American Medical Association. Add Cl I Ck ha‘e to add new statements
Dekte | to the narrative writer library.

To create a new statement, select the “ Add” button in the dialog above. The following dialog
appears.

New Statement Setup

New Statement Label “
ROM Med. Necessity -
\E’q{‘ |

Order

Subhesd - HOM

s Help \
RootFindings™Fhysical Findings Inclinometer Resuls
Root“Findings“Physical Findings“CHE Presental | | Incinomeler Valiiy A name must be entered to
RaotFindings~Giip Ganicmeter Inio
Foot~Finding="Finch i

Exvert Al e proceed with this dialog.

@ Alter

RoctFindings™Lit
Ract Findings~Gensary
RootFindings™Pravasative

The preceding dialog is used to define the location of the phrase you wish to create within the
tree structure. Select a heading you wish your statement to appear under in the tree by
highlighting one in the “Group” fidd. Sdect the position of the phrase relative to other
statements within the group by highlighting a sdection in the “Order” fidd and sdecting the

radio buttons corresponding to either “Before’” or “ After” . Give the phrase an identifier by
placing a name in the box marked “Labd.”

OK Accesses the statement editor dialog with the newly created label.
Cance Ignores created labels and closes the dialog.
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Once the name and location of the statement is defined, the following dialog appears. Click your
mouse in the white edit box and begin typing the new statement.

General Statements E ditor HE
| Root~Findings~ROM~ROM Med. Necessity =
Cancel |

Statement
Medical Mecessity for ROM Testing existz based on the presence Help |

of palpable muscle spasm and/or pain...

Add

Delete |

Once defined, the new statement is available for usein creating templates as illustrated below.

|
'm) Create Narrative Template [_[C]=]
e el Selected Narrative Template
ROM Test Results M
Medical Histor = ;
Intake Selected Sections New Template

Parsonal Info Block™Mame:
Personal Info Block~Gender Del Template
Parsonal Info Block~Handedness _
Personal Infa Block~Occupation T
Personal Info Block~Height —_—
Personal Info Block ~weight Remave Al

Header - Riange of Motion Results

Findings
Header - Findings =
hysical Findings

Subhead - Inclinometry Header
uscle Tests =
| : SubHead
nc er _
ensot! Findings~ROM~Inclinameter Valdity Space
rovocalive || 5ubhead - Goriometry S —
HE Functionsl Tests 20 || Findings~ROMGaniometer Intro Statements

Findings ™R 0M~E stremity Resuls

3 5 B
0| Findlings™ROM~Hand Resuits

5 n

Upon closing the dialog, TRACKER asks if you wish to save the changes to the template.

Marrative Template Save

@ Would you like to save the modifications to the ROM Test Results template?

] b |
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Chapter 3
TWCC-69 Form

Background I nfor mation

Per Rule 130.1 of the Texas Worker’s Compensation Commission form TWCC -69 must be
submitted within seven days after an examinati on if MMI (maximum medical improvement) has
been reached. A copy of the formis submitted by the examining doctor to each of the following:

TWCC Fidd Office handling claim
Insurance Carrier
Injured employee and/or representative.

If the doctor filling out the form is not the treating doctor, a form must be sent to the treating
doctor within seven days after the examinat ion. The treating doctor must then fill out section 22,
state whether he/she agrees or disagrees with the examining doctor’s cer tification of MMI and /
or impairment rating, and send the form to the TWCC fidd office handling the claim.

TWCC aso requires that a narrative history summarizing the employee’'s medical condition(s)
and the worksheets used to determine whole body impairm ent be submitted with the TWCC -69
form.

For Texas doctor’s convenience, the TWCC -69 form has been added to the TRACKER system.
Parameters matching the required input for the TWCC -69 form are automatically pulled from the
TRACKER database and input on the form. Those parameters not aready part of the
TRACKER database are added in a TWCC specific dialog.

The TWCC dialog is accessed in TRACKER by sdecting “Exam” and then “TWCC -69” from

Sdlect here.... Setup—Fationt History Repot Impair ‘winda
@ %lXI Select..
Start Mew...
Modify Descriphons...
) Hates...
...then here. Cue

LClaze

Physical
Intake

Goals Wiiork Az
Treatment

Provocative Simulatiol

Entering Patient I nfor mation

At the TWCC-69 dialog, click on a “tab” to access the data fields corresponding to that tab. To
enter data into a specific fidd , place the cursor into that fidd and begin typing. Use the “Tab”

key to toggle between fidds. Hitting the “Enter” key saves t he data and exit the diadlog. The
“Closg’ button also saves all changes to the data and exits the dialog. “Cancd” ignores all

changes and exits the dialog. “Help” accesses the TRACKER Help System specific to this
dialog.
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TWCC Information

Personal |Doctor| Employer' Evaluat\onl —_

Data automatically entered from Name

TRACKER database. fioar Erme

SSH

995-93-3333

Addr

First Line

|55 Main Street

Place cursor in fields and type it

[t 3B
appropriate data. Use the Tab”\ Ciy

State  Zip

key to toggle between fields. [Erytoun

Phone

|5557555755551

ERNEES

QK I Cancel I Help |

———Sdlect the tab specific to the data to be

entered.

The “Personal” tab, as shown above, requires information for the patient, including: name (from
TRACKER), Social Security number (from TRACKER), address with zip code, and current

phone number.

Entering Examining Doctor | nfor mation

The “Doctor” tab shown below, requires information about th e examining doctor. Data required

includes: Name (from TRACKER), title, specialty (if applicable), address with zip code, phone
number, professional license number, and federal tax identification number.

TWCC Information

Personal - Doctor IEmpIn_l,lerl Evalualinnl

MName Title:
Nelson Lombard, MD, DT | ETEER

S peciall
Orthopedics & Family Practice

Add
First Line
[999 Dk Strest

Second Line
ISulle 2c

City State  Zip

[aryoun BN S

Phone
|555-555-7777

Prof. License Nurber Federal Tax D

TH-1234567 44-4444444)

Entering Employer Information

Ok I Cancel I

Help |

The “Employer” tab shown beow, requires information about the employer. Data required

includes. employer name, employer address

including zip code, name of the workers

compensation carrier at the time of the patient’s injury, including occupational disea se. If the
carrier’s clam number and/or TWCC number are known, enter the numbers in the space
provided. If numbers have not bee n assigned, leave the fidds blank.

TWCC Information EHE

Personal | Doctor  Employer | Evaluation |

Business Mame

Medical Transcription, Inc.

Auddr

First Line

|111 Any Street

Second Line

[Suite: 10

City State  Zip
[rptonn ERRES

‘whorker's Compensation |nsurance Carrier

|W’D|ke|‘s Comp Fund of Texas

Carrier Claim &

TWCC#

1] I Cancel Help
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Entering Examination I nfor mation

The “Evaluation” tab, shown beow, requires information about the patient’s condition. Data
required includes: date the injury o ccurred or occupational disease was diagnosed, date of visit,
and impairment rating (all from TRACKER). According to TWCC rules, the impairment rating
is “based soldy on the compensable injury, stated in terms of whole body impairment” and must
be calculated using the AMA’s Guides to the Evaluation of Permanent Impairment, third
edition, 2nd printing, February 1989.

Diagnoses
Up to four diagnoses reated to the compensable injury can be documented. The TRACKER

medical database has three fields and are imported into the data fidds beow. The TWCC -69
form requires the diagnoses be entered via ICD -9 codes, with fidd (1) being the primary

diagnosis.
TWCC Information (2] =] TWCC Information HE
F’ersonal' Doclor' Employer  Evaluation | F’ersomall Doctor' Emploper - Evaluation |
Diate of Injun Date of this vist  |mpaiment Rating Diate of Injur Diate of this visit  Impaiment Rating
1141841997 01/24/1938 a7 1141841937 014241938 |27
i Diagnose: i~ Diagnose:
Code Code /_/ |CD-9 code should be
) 1. |Moderate stage of Carpal Tunnel Syn | [ICD-3 1. |Moderate stage of Carpal Turnel Spn | {ICD-3 H
Cl | Ck On the 2. |CE injury v upper extremity involvern | |ICD-3 2 [CBinjury w/ upper extremity invalvem | [ICD-3 mtered |n a XXX X
3. |L4-LE injury w lower extremity invalve| [ICD-3 L5 inj i X
TS to \} Ly y i L4-L5 injury w/ lower extremity involve | JICD-3 for rnat
seethelist . .
N — Marimum Mes Improvement———————————— — Magimum Medical Improvement——————————
of choices. Mg estimated dat " Mo, estimated date is I
' Yes, Wate reached is 1358 * Yes, date reached is |1/24J1 9548
Daoctar Type Req. Med\cahm\ Dactor Type Req. Medical Exam
Designated M I \J Desighated j I j
{ Treating o i 4]
Other T ok, I Cancel I Help |

Maximum M edical | mprovement

A statement regarding maximum medical improvement (MMI) is also required. MM is defined
as the “earliest date after which, based on reasonable medical probability, further material
recovery from or lasting improvement to an injury can no longer reasonably be anticipated;, OR
the expiration of 104 weeks from date on which income benefits began to accrue.” Clicking on
the “Yes’ radio button is “formal assertion of medical facts or expert opinion by a doctor
supporting or relating to MMI.” Once a radio button is sdected, the coresponding date field
becomes active. If “No” is sdected, enter the date you anticipate the patient will be at MMI. If
“Yes’ is sdected, enter the date the patient reached MM (cannot be prospective).

Doctor Type

“Doctor Type' is also required for TWCC-69. Click on the dropdown menu to see available
sdections. Theseinclude:

Treating: “ Doctor primarily responsible for employee sinjury-related health care.”

Designated: “Doctor appointed by mutual agreement of parties or by commission to resolv e a
dispute about employee' s medical condition.”

Other: “ Consulting doctor; referral doctor; or other doctor licensed and author ized to practice
and who examines employee for a compensable injury.”

Document if the doctor was sdlected by the carrier or the Commission using the dropdown menu
labeled “Required Medical Examination.”



15-24  Module 15

Additional Documentation Tools

REQUIRED INFORMATION

1. Injured Employee s Name

2. Socia Security Number

3. Dateof Injury

4. Injured Employee s Mailing Address
5. Phone Number

6. Employer’ s Business Name

7. Workers': Compensation Insurance Carrier

8. Employer’s Mailing Address
9. Doctor’s Name, Titleand Specialty

10. Date of this Visit

11. Doctor’s Mailing Address
12. Doctor’ s Phone Number

13. Professional License Number
14. Diagnosis (ICD-9 Codes)

15. Federal Tax Identification Number
16. Narrative History

17. Maximum Medical Improvement

18. Impairment Rating

19. Doctor Type

20. Signature of Doctor
21. Date of this Report

22. Treating Doctor’ s Certification of Maximum Medical
Improvement and/or Assigned Impairment Rating

23. Signature and Printed Name of Treating Doctor
24. Date Signed

TWCC-69 (Rev. 5/94) Rule 130.1

Injured person’s complete name.

Injured person’s Social Security Number.

Date the injury occurred or date an occupational diseas e was diagnosed.
Injured person’s address including ZIP code.

Injured person’s current phone number.

Business name of employer for whom the person worked at the time of
injury.

Name of workers' compensation carrier at time of the person’s injury,
including occupational disease.

Employer’ s address including ZIP code.

Name of doctor who conducted the exam and doctor’ s title and spec ialty, if
applicable.

Date person examined for purposes of this report.

Doctor’s address, including ZIP code.

Doctor’ s office phone number.

Doctor’s professional license number.

ICD-9 code for each diagnosis related to the compensable injury with (1)
as the primary diagnosis.

Doctor’s federal tax identification number.

Narrative history of person’s medical condition including infor mation
requested ina, b and c.

Earliest date after which, based on reasonable medical probability, further
material recovery from or lasting improvement to an injury can no longer
reasonably be anticipated; OR the expiration of 104 weeks from date on
which income benefits began to accrue. To certify means formal assertion
of medical facts or expert opinion by a doctor supporting o r reating to
maximum medical improvement.

Impairment rating based solely on the compensable injury, stated in terms
of whole body impairment; determined by using correct edition of AMA
“ Guides to the Evaluation of Permanent Improvement.”

Treating: Doctor primarily responsible for employee's injury -related
health care. Designated: Doctor appointed by mutual agreement of parties
or by commission to resolve a dispute about employee' s medical condition.
Other: Consulting doctor; referral doctor; or other do ctor licensed and
authorized to practice and who examines employee for a compensable
injury. Required Medical Examination: Doctor sdected by carrier or
commission to resolve questions on the appropriateness of hedlth care,
impairment, maximum medical impr ovement or similar issues.

Signature of the doctor who conducted the examination.

Date report completed. The report must be sent no later than 7 days after
the examination to the employee, employe€' s representative if any, carrier,
commission field office handling claim, and treating doctor if any doctor
other than a designated doctor certifies maximum medical improvement.
Statement indicating treating doctor’s agreement with certifying doctor’s
cetification and impairment rating; or statement indicating t reating
doctor’s disagreement with either the finding that employee has reached
maximum medical improvement or impairment rating assigned by
certifying doctor in accordance with Rule 130.3(b).

Signature and printed name of treating doctor.

Date report is signed by treating doctor.

TEXASWORKERS COMPENSATION COMMISSION
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Printing TWCC-69

To print the completed form, sdlect “Report,” then “Patient Exam” from the resulting menu as
pictured below.

EA|JTech Tracker - Example, Joan [E-10011]
Setup  Patient  Exam  History

o5 & DX 5| BN

Impair.  Window Help
et Exam...

Period Exams..

[A| Test Selection Progisss..
Gaoniometry || Inclinamet (ke
Y & Lover Page J
FCE Manative -
Task Lift
Wiork Posture

Sdect “TWCC-69” from the list of available printouts as shown below. Once printed, the
examining doctor must sign and date the form and send a copies of it within seven days to the
fidd office handling the claim, the carrier, the employee, the employegs representative (if any),
and the treating doctor (if applicable) as outlined earlier. Remember to attach a copy of the

narrative outlining the employee s medical history as it relates to the claim and the worksheets
showing the impairment calculat ion.

Patient Report EHE
Example, Joan [E-10011]
Test Dates Descriptions

01./24:/1998  Impairmenk & FCE Cancel |
0141641998 8 week Progress
01/0241998 B week Progress Help |
1241741997 4 week Progress

12/034997 2 week progress

Chaose sections to print;
/2141997 Initial Evaluation

Notes =

Provocative Tests
Presentation Appes
Goals

Treatment

Fain Levels
T/ CTES Form 36

Print Dption
’V(‘ Printer % Preview File
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Chapter 1
The Tracker CHE System

Components of a Hand Evaluation

In 1981, the American Society of Hand Therapists (ASHT) assembled their first committee of
experts to create a document to stan dardize protocols used to evaluate a patient with a hand -
injury. The Clinical Assessment Recommendations, 2nd edition (1992) summarize those
findings. Standard protocols have been established for evaluating the following:

Edema

Wounds and Scar s
Vascular Assessment
Grip Strength

Range of Motion
Sensihility

Dexterity

Function

Components of the Tracker System can be assembled to create various levels of hand evaluation.
The Tracker CHE system provides the clini cian with a comprehensive system which satisfies the
recommendations of the ASHT.

The Tracker CHE consists of instruments and modules designed to save the clinician valuable
time in the evaluation and documentation of the hand -injured patient. The syste m includes:

GripTrack Grip Strength Dynamometer

PinchTrack Pinch Strength Dynamometer

RangeTrack Electrogoniomet er

Tracker interface and software

Sensibility evaluation tools and software

Dexterity and functional status softw are

Provocative Testing with CHT -specific library of tests
Presentation / Appearance documentation

Goals and Treatment Documentation

Narrative Writer

Refer to each respective module in this manual for more information on these individu &
components.
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Chapter 1
Custom ROM

Background I nfor mation

Most all of the protocols for specific ranges of motion which are measured via the inclinometer
or goniometer in Tracker softwar e follow the requirements set forth in the AMA’s  Guides to the
Evaluation of Permanent Impairment.. The motions measured and the validity determination are
dictated by the Guides. Frequently, as a clinician, you may want to measure motions which are
not part of standard protocols, or you may want to only perform a single rep instead of three.
Conversdly, you may want to perform thr ee reps for an extremity ROM and perform a validity
check on the data. In response to the input we have received over the years, we have created a
module which allows the clinician to dictate the motions and protocols used. Custom ROM
module can be used with ether the RangeTrack goniometer, or the Tracker ROM inclinometers.

Using the Dialog

Once a patient and exam have been sdected, initiate the custom ROM dialog by sdecting
“Custom ROM” from either the Inclinometr y or Goniometry Test Selection menus.

A JTech Tracker [_ O] =]
Gop B Erm e o Gmoh Wi R

i U E| asledAnd 2wl =E] 2 ol

select

N, IsoTrack!
Gaoniometry || Inclinometry nwerTrack

Lifting Hand Test Frotocol

Cervical ROM

Thoracic ROM

Lurmbar ROM
Upper Extremity ROM
Lower Extremity ROM

Custorn ROM

Select “ Custom ROM” from
either Inclinometry or Goni-
ometry.

The following dialog will appear. Highlight the test to be performed and click “Test.” If you
wish to perform al of the tests on the lit, click “Test All.” If no tests have been created, the
white box will be blank.

[ AMA Guides dih [ Exam

FEilz Edt Search Help

Help Close
TestAll
Custom Tests ' —I
ion
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Custom Range of Motion Tests

The dialog for the custom ROM data acquisition is similar to that of the Goniometer or Incl i-
nometer screens. The software walks the examiner through the test as the user defined it when
the test was created via prompts i n the white box. There are no voice prompts with the custom

ROM however.

“Cancel” deletes all
repetitions completed and
returns you to the
previous screen.

Rep.
Number of repetiions— |

dependent upon amount

requested in setup of
custom test.
Deletes all completed

repetitions and returns to
rep 1.

Spinal Range of Motion - Inclinometiy

Cancel |

1 2 3 4
b

Restart Set

Repeat \F_{ep.

Cervical Flexion

: : “@

Help

\

hen patient is in neutral\position, press | .

ENTER (NEXT to stop tes

-

Main Sensor 084 * LA
Elave Sensor 0287

Folﬁprompts in this

box to complete the test.

Creating Custom ROM Tests

\

Deletes current

and startsit again.

repetition

Numeric and graphic
display of the differential
angle between the main and
slave sensors for
inclinometer and/or angle
between arms of

| —Display of norm based on

user input in Setup.

Numeric and graphical
displays of the angle of both
the main and slave sensors
from neutral position for
inclinometry (no display for
goniometry test).

To create a custom ROM test, click “Setup” from the Tracker menu item line, then “Custom
Tests’, and “Range of Motion” from the resulting menus, respectively.

o

> xm|zo08
33|92

£
£(2

.....

05 | ot o= ko m
g g5y
b 2=22g

_______

Manual Data Entry
Inclinometer Emuator

atient Exam Histoy Feport Impall Window b

Rl €40 £7] fol]=]

IsoTrack/

V || FowerTrack Liting

Task Litt
Work Posture
\Work Activity
Job Simulation/De

Cardiovascula

Reliahility of Effi

The following dialog appears. To create a new custom test, click “ Add Test” and enter the name
of the new test in the dialog box which appears. To edit an existing test, click on the downward

arrow to seethelist of previously created custom ROM tests.
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ROM Custom Tests | 7| x|
Custom Test Marme:
LCloze |
Test Description/lnstructions:
- — - - Add Test |
Single repetition for cervical motion screen. =
Duplicate Test |
Change Hame |
=
- Delete Test |
i~ Input # Fep: Default Offset ISUDL
" Goniometer (O wr Help |
& Inclinometer 3 [l
& Dl B [Walidity] 180
' Master Only

Click the mouse into the white edit box to define the test protocol or provide background info r-
mation to the examiner for standardization.

Click the mouse in the appropriate radio buttons to define the following:

Input

# of reps

Default offset

Normal

Choose ether the Goniometer or Inclinometer. If Inclinometer, dictate if both
sensors are to be used or just the main sensor.

Sdect ether 1, 3, or up to 6. By sdecting “Up to 6", you aretelling the software
to calculate validity after a minimum of 3 reps. If validity is achieved, the test
ends. Otherwise, the software wi |l prompt for up to 6 reps to achieve validity.
The validity used is the same as the AMA Guides 4 ™ Edition for spine ROM, i.e.
3 consecutive reps within 5 degrees or 10% (whichever is greater) of the average.

The starting orientation of the goniometer arms or zero point from which the
ROM is measured.

Enter the normal value (if one exists) for the custo mtest and it will be printed on
the report.

Use the additional buttons in the dialog to perform the following:

Duplicate Test  Copies the parameters of the highlighted test into a new test that you name.

Change Name

Ddete Test

Change the name of the highlighted t est.
Ddete the highlighted test from the list.
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Chapter 1
Documentation with Digital Images

Background I nfor mation

ImageTrack alows the user to import dther bitmap, JPEG, TIF, or GIF images into its software. With

ImageT rack, theseimages can be annotated, incorporated into Tracker history data, printed as part of
the Tracker report, re-output as bitmaps for other applications, and included in Tracker narrative r e-
ports. The source of the images can be a digital camera (we recommendthe  Sony Mavica), a scanner,
or any dectronic media (clipart, etc.). Thisflexibility makes| meageTrack a very versatile todl in the p a-
tient documentation process. With ImageTrack, your r eports can now include several photos of the
patient’ s current status, a whole history of photos documenting the patient’ s progress over time, and
visua comparisons of patientsto a*” normal” condition.

Using I mageT rack Software

Once a patient and exam have been sdected, initiate the ImageTrack dialog by sdecting thebu  tton re-

Select here to initiate the/
ImageTrack dialog.

Thefollowing dialog appears. ...

iz Image Trach Example. Joan - E-10011
Patient name and
claim number.

_SlandaE:l Image Library

Location of gallery for non- s
patient-specific images. =

1o Patient
R

Exam data and description. \< Impairment FCE_ 1724198 )

Add toStandard
Library

1
ecor
i
Captire:

Hel
Exit

Location of patient/exam

[
specific image gallery. o
[ ]
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Images can be added to the database as part of a standard library which is accessible for al patients,
or into a patient/exam-specific section. To add to ather section, click the mouse in the desired section
(insure the header is highlighted in blue) and  dlick the* Add” button. The following didog appears. ...

Click here to access
different sections of the
Image Dpen [x] hard disk drive corre-
[ davetipde sponding to the loca-
tion of the desired files.

X

By default, the extensions of
valid file formats are listed
to reduce file search time.

Thumbnail of image to
be opened.

Cancel | [ Open

Click here when the / Filename to be
desired fileisvisible. opened.

Find the filename corresponding to the desired image from the list. A thumbnail of the highlighted file
should be visble To access a different path on the computer’” s hard drive, click on the downward a r-
row in the box. To view the files with a valid file format, ensure the labd  matches the extensions you

are looking for, i.e Bi tmaps (*.bmp), Tagged Image File Format  (.tif), JFIF — compliant (.jpg), or
Graphics Interchange Format (.gif). As an dternate, sdect All Files (*.*) to view any and dl files
saved within the subdirectory.

Singledick on“ Opan” to access thefile for ImageTrack. The following dialog appears. ...

Cateqorn
l—_,F'”S‘“”””F‘D‘a“”“‘”“”” Click here to see previous entries
arsal i i

used to define other images.

ge Name: Hand-Dorsal-Swelling

A file naming converttion is invoked to hdp ensure repeatability when naming images which need to be
compared. To successfully generate a history report, all images to be compared in that his
tory must have the same name. Using the example above, photos of a RSD patient’ s hand taken
over a four week interval (one photo each re-evauation) were each named Hand-Dor sal-Swelling-
L eft.

Conversdy, each image within a specific exam description must be uniquely defined to prevent thed  u-
plication and overwriting of files.

The dropdown menus (accessed by dlicking on the downward arrows) will show previoudy enter  ed
descriptions usad in the image naming process. The fidd headings (Category, Pogtion, Description,
Side) are intended to be used as a recommendation or reference. It is not required that the naming
conventions falow the fidd heading theme
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e | ——Click hereto accessImage
Annotation dialog.

\Click here to add new

imagesto either gallery.

Image name |located under each

thumbnail. The text under the —— ( >\ o

currently selected thumbnail is = N Click either of the_se Wwo

bolded. buttons to move images
el from one gallery to the
e | other.

As images are imported into ImageTrack, the respective gdleries will fill with thumbnails of each.
When the number of images ex ceedsthe dialog’ s capacity, scroll bars will appear.

Using the Image Editor Dialog

To annotate or modify a specific image, dick themouse on that image  and then dick the* Edit” button.

Thefalowing dialog appears...
JliiImage Track Hand-Palmar-Xray
2ful x| gl x|k | |__— Calibration values
2]%] and_ units for auto-
Currently selected color Y matic area and
. N A .
for annotations. The de- EE length calculations.
fault is black. ol
N
] 3
Available colors for an- =; S I
notation tools. Click on = FE— / dm?g?t_name
desired color to change I!I! ' | ehinition.
the current setting.
[res Length [width %158 V374

The color spectrum on the lower |€ft of the dialog is used to contral the color of the annatations to the
imege (labded FG). Cl ick on the desired color to switch from the default of black. The drawing tools
at the upper I€ft of the dialog are used to crea te the annotations and are discussed in detail bdow.

The name of theimage is displayed in the lower right of the didlog. Cd ibration data is displayed in the
upper right of the dialog. Notes can be tied to each image and are part of the ImageTrack repo rt. The
notes are entered in the box located in themid -right of the dialog.

Scrall bars automaticaly appear on those images w hich are larger than the viewable area of 450 x 450
pixds. Usethe scroll barsto seethe entireimage.

If the image has been cdlibrated, bounded areas and lengths of lines are automeatically calculated and
displayed. The cdibration process will be discu ssed bdow. By defaullt, the calculations are placed into
the annatated text box for incluson with the image
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Color of the drawings
controlled by the box la-
beled“ FG.”

I image Track Hand-Palmar-Xray
File Edi View Hel

ol ]3] <5

Notes that are printed as
part of the ImageTrack re-
port.

i@ Start| ¥8: Paint Shop Pro | Tracker Communicat...| EveniTrack 1il{Tech Tracker -...| [ Image Track @j\(ﬁz 200PM

I mageTrack Editor Dialog Buttons

(e

Returns dialog contral to the cursor

Clears the area that was validated. Area validation will be discussad later.

Measures the included angle between two lines that are crested with this todl.

Erases the most recent annotation or drawing fromtheima ge.

“ZoomIn" and“ Zoom Out” tools for cregting a better view of theimage

Click and hold the mouse while drawing a free -form image that traces the path of the mouse Once
the mouse button is rdeasad, the drawing will stop.

Creates a transparent field that digplays the contents of the Annatation text box. Click and hold the
mouse to create the upper left corner of the fidd. Rdease the mouse once the fidd has reached the
desred sze

Creates aline Click and hold the mouseto create thelineori gin. Rdease the mouseto end theline

Cregtes a line with an arrow. Click and hold the mouse to cregte the tip of the arow. Rdeasethe
mouse to create thetail of the arrow.

Creates a sguare. Click and hold the mouse to create the upper left corner o f the square. Rdease the
mouse once the square has reached the desired size

Creates acircle Click and hold the mouse to cre ate the upper Ieft boundary of the circle Rdeasethe
mouse once the circle has reached the desired size
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The buttons located across the top of the dialog perform the following functions:

Prompts use with didog for importing new file

Saves theimage and any newly created annotations under the currently defined  name.

Prompts for calibration coordinates of the image If the digital photograph is not taken on the | m-
ageTrack stand (purchased separatdy), then a ruler or reference length must appear in the picture in
both the horizontal and vertical directions. This only applies if you anticipate using or nesding the auto
areallength calculations of ImageTrack.

= D (@

i Ddetes the current image from its respective gdlery.

ﬂ Advances to the previous or subsequent (depending on which button is clicked) image in the corr e

<
Controlling Pen Width and Font Size

The width of the pen usad to draw the images and annotations can be contralled. A single dlick of the
right mouse button accesse s a menu with various pen widths. The default is Pen Width 2.

Thefont 9ze and type for text annotating are lso adjustable, and the feature to do so is also sdectable
with the right mouse button. Choose* Sdect Font” from the resulting list.

[

Ei

iImage Track Hand-Palmar-Xray
le Edt View Help
olel x| glx| <] |

FIRSEND)

lelllllﬁlgﬂlzlami

H B B || |

il JTech Trocker - |[fmage Track | @97 Sl a04pM

\i
&
£
&

Area Calibration and Validation

If the digital photograph is not taken on the ImageTrack stand (purchased separatdy), then a ruler or
reference length must appear in the picture in both the horizontal and vertical directions. Thisonly a p-
pliesif you anticipate using or nesding the auto area/length calculations of ImageTrack. To calibrate the
image, click on ther uler button (see above). The software will prompt for an origin. Click the mouse
on a point corresponding to zero. The software will then prompt for a change in x distance. Click the
mouse on the point corresponding to the “ X" value as denoted in the box | abded “ X Offset.” Repest
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As previoudy mentioned, when calibration values exig for an image, area is automaticaly calculated
for any bounded area. This includes circles, squares, or closed area created with the drawing pen. The
area can then be vaidated to ensure the user the a ppropriate area was considered in the calculation
process. The validated area will appear as a white shaded area. Click onthe* Area Validation” button

to get rid of the shaded area. This processiis pictured beow.

A= E3

Fle Edt View Help

oldlxF x>

[Image Calibration———
KOst [T
YOffset [

Urits Jom ¥

Annotatio
Length 5525 cm

[tay of the hand to ilustiats nomal
skelstal anatomy and propertiss ofthe:
age’

geTrack|

Help

ikl

i BT
B El |

Arear 173150 0m Length: 5526 em 238 v:384

Exporting the Annotated | mage

Il Image Track Hand-Palmar-Xray

Fle Edt View Help

elalx|F x| -]

o

IE2

S
o[9)|

=] el
SR

i

i ][]
B B

 Image Caliration
X0t [1 &
Yoifser [T
Urits Jem =

Help

ikl

Annotatior
Length: 5526 cm

[rray of the hand ta illistrate nomal
skeletal ansiomy and properies ofthe

D

{# Start| ¥ Paint Shop Pro

Tracker Commurnicat..| EventTiack llTech Tracker .| [t Imege Track | B7=l 59 811PM

To save the image as a bitmap for importation into other applications (Tracker Narrative Writer, word
processor, etc.), click “ Filg' and “ Save as bmp” from the resulting menu as pictured bdow. A dialog

prompting for a filename will appear.

-
El

=

Radius ——>

|
Hl |

Ulna

i Start| ¥ Pain Shop Fio

Tracker Communicat t...| EventTrack

I [=] ES3|

[vap of the hand to ilustrate nomal
skeletal anatamy and propeties ofthe
mage Track.

- Image Nam
Category
Hand -

Position / Rotation /_Motion

Paimar -
Desciption
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Printing an Image or Multiple mages

To print animage, sdect “ File’ and then* Print” from the resulting menu.

Logo-FrontakColor - /&

Impairment FCE 1/24/98

il Tech Tracker-Exam. [k tmage Track CEE ST

Thefalowing dialog appears. ...

L; Select Standard Report Format
Highlight Images to Print Report Appearance
HandDarsalSweling Leit Digital Image Report ~zienaw
Page 1ot 1

Highlight all the im-
ages to be printed
here. The images will
be printed in the order
they appear on the list
and in the format cho-
sen.

Up to 9 images can be
/printed on a single sheet.

Use this button to se-
lect the desired output
format.

Sdect the desired images to print by highlighting them in the box located in the upper left of the diaog.
Use the “ Sdect Format” button to control the appearance of the ImageTrack printout. Available fo r-
mats for printing images indude one, two, four, Six, eght, and/or nine per single page. The sequence of
printed images fallow s the order in the listbox in the upper Ieft -hand corner of the didog.

JIL; Select Standard Report Format
Highlight Images to Print Report Appearance =

Hard D orsal Sweling Left

Digital Image Report

A single image in maximized
e format.

HandPaimar<iay, Left
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Viewing and Printing | mage History

Highlight a specific image to be viewed as part of the Tracker History Report. The system will aut o-
meticaly find al instances of the specific file name for each exam performed on this patient. Once an
imegeis highlighted, s dect “ View” and then * History” from the resulting menu.

Example. Joan - E-10011

Logo-Frontal-Color - 7.

Highlighted image. ok

Impairment FCE 1/24/98

ing - HandLaterakiay -Lefl  HandPaimariay - Left Bt

Theinitid screen will show dl instances of the like -named images on one graph, aong with the corr e-
sponding exam dates. Use the “ Sdect Graph” button to tailor the graph based on number of images,
orientation of theimages, de Sred Size and ddtall, €c.

Hand-Dorsal-Swelling - Left Hand-Dorsal-Swelling - Left

Impairment FCE - 1/24/98

- 1273797

Initial
SIm . gi|

11721797

Sdect the” Print” button to print the image history.
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