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left to r~ght and anteriorly to ~nitiate trunk ext.n.~on from floax!.on. L.~t 

upper extremity at reach and overhead positioning shows a scapulo thoracic 
compensation. 

Work Behaviors: The client completes tasks as required. 

SECTION VI 
crncLUSIONs 

ValiditY..:. Hard data statistical analysis confirms maximum effort. 

Coni!istency: Hard data wave forms over time confi.rm maximum effort. 

Specific Involved Area: Lumbar quadrant and left shoulder. 

Generai· strentth: The client's gross grasping functions shows intact. Left 
upper extreml y at reach values shows deficit response on bilateral comparison, 
and anterior stabilization's functions as well as body weight comparisons for 
lumbar strength are at deficit to expectation. 

PhysioJ_ogy: At average for all data base comparisons. 

Ada tation to E 10 mellt Activities: The client will not be able to perform in 
heavy ac lVJ- les reo a e 0 preVlOUS employment function, and will also show 
deficit responses with non-tolerance related to turning, twisting and bending. 

Co~arisons to Norms: The client's overall body weight ,comparisons shows 
aeI"lC1Es ln fast tWltch fibering consistent with restrictions in turn, twist 
and bend functions. 

Overall Deficits: Left shoulder motion in repetitive rotations ie deficit 
ranglng from 2rto 3091. This is also consistent with neutral arm lifting and 
at reach deficits which are 38 to 40~. Fast twitch fibering of trunk function 
is deficit at 32 to 66~, and anterior left lumbar stabilization is restricted 
at 25~. Cervical motion restrictions are noted with the exception of flexion 
in left rotation ranging from 13 to 28%, and the lumbar motion restriction in 
left lateral flexion and extension is 18 to 24~. 

SECTION VII
 
RECOMMENDATIONS
 

Level of Work ,ActivitX: The client currently qualifies at the light to medi.um 
levels of work accordlng to the Dictionary of Occupational Titles. 

Part-Time/Full-Tilne: The client can work full-time. 
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Limit.ations: The client is restricted to an occasional basis of turning, 
t.wist.ing and bending. His sustainable st.and and arnbulation functions will 
require int.ermit.tent motion of repositioning, and sitting tolerances will 
re~~~~einterrnittencyfor change of position. 

Remedial Programs: On his own recognizance a continuation of lumbar 
strengt.hernng and fast twitch fibers is recommended. Continuation of 
strengthening for the left shoulder is recommended. 

Adaptive gquipment: None currently recommended pending vocational assessments. 

Thank you very much for t.he opportunity to evaluate this client. 

Respectfully, 

1 ~~'1 ~J.,'(___ 
Theodore- J. Becker, Ph.D., RPT, ATC, CET 
Human Perfor~~nce Specialist 

TJB/js 

cc: Dean Brett, Esquire 
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EPI f:lerlab INITIAL REPORT 
PATIENT NAIVIE: REPORT DATE:Mon Aug 07 21: 12:33 1995 
TEF TRUNK EXTENSION/FLEXION 
CYBEX TEST DATE(S)
 

SPEED (deg/sec) f'
 
REPETITIONS
 
BODY WEIGHT (Ibs)
 

PEAK TOnQ (ftIDs)
 
PEAK TORO % BW
 
ANGLE OF PEAK TORQ
 
1DRO @ 0 DEGREES
 
TORO @ 35 DEGREES
 

ACCEL. TIME (secs)
 
TOTAL WORK (BWR,ftIOs)
 
TcnAL WORf( (BWFl) %BW
 
AVG.POWER (OWR,WATTS)
 
AVGPOWER (OWR) %BW
 
AVG.POIN~S VARIANCE
 
Tf\E (ftIbs)
 
~~TAL WORK SET 1(ftlbs)
 

1st SAMPLE 1 (TW)
 
2nci SAMPLE 1 (TW)
 
EhlOURANCE f,ATIO 1
 

TOTAL WORK 2.ET 2( ftIDs) 
1st SAMPLE 2 (TW) 
2nd SAMPLE 2 (TWI 

nECOVEnV nATIO 

PEAK TOliC) (f t 105)
 
PEAK 10f,0 % BW
 
ANGLE OF PEAK TORO
 
TORQ @ 0 DEGf1EES
 
TaRO @ 35 DEGREES
 

ACCEL. TIME (secs) 
TOTAL WORK (BWR,ftIbS) 
~~lAL WORK (BWR) %BW 
AVGPOWER (8WR,WATTSI 
1\ If':; . POWE R (OWR) %BW 
AVG.POINTS VARIANCE 
TAE (ftlbS) 
TOTAL WORI< SET 1CftIOC".) 

12.t SA~PLE 1 CTW) 
2nct SAMPLE 1 (TW) 
r:i'[·~:~;,1K_i::: RATIO 1 

lDTAL WORI< SET 2(ftlbs) 
1st SAMPLE 2 (TWI 
2nd SAMPLE 2 (TWI 

RECOvER\, RATIO 

FLEXION/EXTENSION RATIO 
Pr:::AI~ TOFlQ 
TOTAL WORK (BWR) 
AVERAGE POWER (OWR) 
TOTAL WORK SET 1 
TOTAL WORf( SET 2 
AVERAGE ROM (DEGREES) 

MAX ROM 

8/ 7/1995 

30 60 90
 
5 5 5
 

( 172 I
 

EXTENSION 
201 125 103 
1 16'/, 72"/' 59"1. 

19 .. l~ 20 
174 121 88 
163 102 1 16 

.04 . 10 .20 
172 108 73 
100"/, 62"/. 1~2"/' 

105 129 134 
61"1. 75% 77'/, 
20-'. 22% 30"/, 

1 lL 0 26.3 37.4 

FLEXION
 
151 1 10 75
 
87% 63% 43% q.5 "tS
 'S15 36 40 -8 -32.- .-52­

119 91~ 15
 
130 108 64
 

.04 .07 . 13 

25

127 83 51
 
73% 48% 29%
 
75 100 93
 
43% 5 B'/, 54%
 

PJ
/" 25% 24%
 

10.7 19.5 22.9 

AND ROM
 
751'/", 88% 72%
 
73% 76%
 
71% 77'1. 69%
 

68 68 67 
( 7 1 ) 

(c I COrVFUGHT LUMEX1989, 1990, 1991 ,1992 
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88453 PRINT REP fEF SPD 883 FOS 814 TQ 886 FT-LBS 
TRUNH EXTENSION/FLEXION 
TORQUE us. POSITION - INITIAL REPORT 

"on Aug 87 21:12:43 1995 

LEGEND: 
t.est date - B/ 7/1995 28=56 

TfoIax j MUffl po ints • ~est speed - 36 deg/sec 
average points. -test reps 5 
best. work 

448 EXTEP IS ION448 '--'C-:-T"""'"".,.-,,...-,....-;-FL,,,,,,EX:r:I7ON~---r,..-,---:-T--;",.-, 
T j j ····t···· ····t···· '1' ··..t·..· j + t + .. 488 ......+....+ + j + +.......-t--....+ ~........ -t--......
 
o 488 ::::::::::R 368 j ··..i · ..+ t ·..i · t ! j t + .. .... ····t···· ···f···· ~ ~.... . t···· ~.._.. ····t···· ..···f···· ~.... ····t···· .. ­

368 -+-1-+-+-!-+--i--+-!--f--+-+I-+-H...-+-HI--+-4-!-+-I 
. t1l 32r.t ~ + -t-- + ~ + + + + + .. . ····t···· ···f···· ····t····· ~ ,····f···· ~._ .. ····t···· ····t···· ~ ····f···· . 
"'l D :::::::::: ..~- ..-r.l.- ...-t-j ...t--r.i.-Ir...+.i.-4 ... r- ..-l ....+~ -;--i-t- i ...-+.-I..., .....i.••.• ••••i..... ....•.... ....•......... j ••••••.•.••.••••••j •.•••• ·•••i........•.... ····i··.·· ..... 328 -+-t-..-t....t- ... t- ..~ ... r T.i..-I ....T~ .. ,-. ..-t- ...i- .


28ft :::,::::::U 288 :::::::::: 
E + -+ + + -+ + + + + + .. .... ···f···· ···f···· j ! ····f···· ····1····· ····t···· ····f···· ~ ····f···· . 

248 + + + + + + + + + ~ . 248 .......+...+ -+ + +......+......+.....+ +- + ..
 
288 -+--i~+-+-+-.o-.-.I--+-+-i--+-+-I---+-+-i--+-+-+--+-+-lZEIB -+--i1--+-H-:-+--±:rI"'++-i-+-+-I-+--H'-I-+-I-+-~ 

.... i ; ; ~ i· .;. ~ i, ~ ; . ........t···· .¥~ ..~ ····L:· ..+.... ····t···· ····t··· ~ ····f···· .
F 1G8 :::::::::; 
T 128 +P1:P -'1 ~~ ..+ + + + ~ . ~~: .... ~~..+ -+.... .:::,Y' 7 j~' ..+.....+ -i- + . 

S8 .{;F~~"" ..-+ ::::t.... · !.. ·.. ,..·r. ,~+ + -t" + . ... ····f···· ···t···· ~.... ····1···· ····f···· !_..\ ····r·.. ····f···· _ ~ f,-..•.... 

1. -'rl, .. (.. i : ! I·t '~l':"I'''':''+'''~'''''li'''':''''1 :: 1·6 .+.. i48 -+-~-+--+-1I-+-+-..0...4-+-+-~-W-+-!-+~-f-i'-+-IB ..., ~ ~..,.. ····f···· ····t···· ! ····t···· \ ~ ····f···· ! . 8 ~) ····t···· ! + + ····t···· ~ t·f···· ····t···· + ····t···· -. 
8S
 
-15° 8° 48'" 95° -15° e° 40°
 

A " G L E (degrees) A N G L E 

COI'-1MENTS 

,_._---- ...... _---------_._-------­~----------- --~---------~-~---------_._-_._--------

SIGNED 

DATE_. .. .. _ _ _ .._ __.._ .. (c) COPYRIGHT LUMEX 1991,1992 
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88453 PRUir REP fEF SPD 093 FOS 014 TQ 888 FT-LBS 

TRUNK EXTENSION/FLEXION
TORQUE us. POSITION - INITIAL REPORT 

&'ion Aug 07 21: 13 : M 1995 

te::~t, dd'te - 8/ 7/1995 28:56 
LEGEMD: 

-Maxtnlmn·pE>hrts- -. 
average pOInts, 

test speed 
~t rep$ 

- be deg/sec 
5 

hest. work 
449 FLE) 10M 448 -,-,r-:-,,......,.-r-..,...,.~ID~T4t~D!!l!.iI~SHTmu,.....,r_ ...,---,-...., 

T ;",:,:" 1 :.', ,L... _ :.,; _.', .',; ,L._,1•......•. _.,1••.•..... _.,i.••• , .••..•. .•... ~ .•...•..j •..·t···· ··..t·..· ~ ····t···· ! ~ ····t··.. . ~..... : 
o 488 i ; ~ ~ ~ ~H ... ••••l i j l ; ,...... 488 ,;. ~ i i.., 1 i ~.... ...l i l . 
R 368 -+-+-+'-+-+-'+-i'-I--+:-+-+'-+-+-'+-i'-I--+'-+-+:-+-+-:-l-i 368 -;-r-+:-+-+-'+--1'~+-+'-+-+' -+-+-'~'H--+'-+-"": -+-+-:-l-i 

.........~ ~ + ····t···· ~ ····t··.. . ~ !.... ····t···· ~..... . ····t···· ··t···· ~ ~.... ····f···· ~ ··..i..·· ····f···· j ···t···· . 
Q 328 J L r.... . 1 i .,l i .i 1 J..... 328 . l ~ ; i.... "' ..~ i l l ~ l . 
U 288 ,,: , : , : , ,: 200 +-1--+-'----t----i'f-l--+:-++-'-+-~:+-t'-----I-+-',+-'H--+'-+-+-:+-l 
E 248 .,+ -+ -t-- + --j- + ~ + + +-... 248 + + + -+ + + + + -+ --t . 

.... +- ~ + + ~ --t- + + --t- ~.... . +.. ..+ + + + + --t- + + t···· . 
286 ~f-+~-++-1-+-+---!-++-l--+-~-+-+-l--+-+-I200 -+-1-+-+-'f-+-+-1I-+--t-!-+-+-I----+--t-!-+-t-I-+-~ 

.........;••....••j ~ .••• ....i j ~ i i l i..... . L l i j l.... ...i- ~ ~ ~ i.· .
 
F 168 +-iH-'-+-j'-!---+-'-+-+-'-H'-++'-+-t-'-H'-+-+'-+-+-'+-l 168 ";":,,,,
T 12t:J ..=t!::;:::t--t-+..,. "'-t"!"..,."_····-t-i···T···-j-··!·_· 128 + + ) + . +"+""-'+-1'" ··)_·_····t-····L~····::::+··::!:·· .. -jI~····t-· ..'H···· f"-L' ..+ + + ~.+ 

....I...•.il0'-;,?.+~ ; :~~r~ :. : i: + :t..:·.~ \ _1..... ~ JJt±±t±.. i + i ···t±i\Y·'" ~ ~ ~i . 
L 

48B 
S 

=~+O+--fm-O-i'i--++-'-- ~ ##hn:r:m~8
 
.. 15 0
 0 0 9'S" -1S<> e<> 48'" . 95" 

(degrees) A M G L E 

SIGNED 

ee) COPVRIGHT LUMEX 1991.1992 
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80453 PRINT REP fEF SPD 803 POS 814 TQ 88B FT-LBS 

TRUN~ EXTENSION/FLEXION Mon Aug 87 21:13:24 1995 
TORQUE us, POSI~IOH - INITIAL REPORT 

test date - 9/ 7/1995 20:56 
LEGEND: 

,Max i mUM po i nts j ~est speed - 99 deg/sec 
average points. t.est. reps 5 
best. worle 

......··f·_· ···t···· ~ +... ···t···· ~ ····t···· ····t···· ~ ····t···· . 

.... ····t··· ···t···· _.+ + ····t···· ~ ····t···· ····t···· ~ ····t···· . 

s 
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TRUNK FLEXION/EXTENSION
 
FORCE RELIABILITY INITIAL REPORT
 

test date - 8/7/95
 
LEGEND:
 

Testi force set 1 ~~t speed - a38 deg/sec 
Test! force set 4 t.e8t IN:':ps 5 

~LEXIOl'" 

T 448 ""T.'- .,...1..·.,..'+~' 't•.·'···t.....l····!-!····¥'+·'EY····U\···t~····r.."T.+...,-·····'i····'··'+-···' 
o 400 + + + + j + + j -t-- j
R 368 .... ·····f···· ~ ····t···· _o,t,,·· ~ ·..·f·..· ~ ~ ····t···· + 
Q 320 L ~ ~ ~ ;. ~ i L. ~.... ....iU 288 :.:::::::: 
E ·1 + + +- + + + + + + 

240 + + + + + + i ~ + ~ 
288 .. ,.. .....~.... ····t····· ····t···· .,··t···· ~ ····t···· ·..i..···· ~.... ···t···· ·..i····· 

~ ;;: _~ ..J~~'"'Ti>.i± ~~ ..+.....+ +.....+
SO }R<!D"'"". -r~: ~: : : : 

L 40 · .. /d· ..+ +..··+··· +.. ·..t~~j··· .. +··· ...+ .. -:­
B .0. l···f..·· ~ ···"t···· ····f···· ! ····t··u ~ .•••.•••~.... ····f···· ~.•

8 -+-"'¥--:+-+--+-I-+--+-O-+-+-+-+-+~I-+-!-+--t-+-+-jS 

·=:)MIYIEN T::, _.~ 

."-" .. _-~. ~C) COPYRIGHT LUMEX 1991,1992 



393 

BIBLIOGRAPHY
 

Astrand, P-O. 1976. Quantification of exercise capability 
and evaluation of physical capacity in man. Progress in 
Cardiovascular Diseases, XIX(1), 51-67. 

Andrews, R.B. 1969. The relationship between measures of 
heart rate and rate of energy expenditure. AIlE 
Transactions, 1(1), 2-10. 

Blackwell, T.L., Powers, A.S., & Weed, R.O. 1994. Life care 
planning for traumatic brain injury: A resource manual 
for case managers. (Athens, GA: Elliott & Fitzpatrick, 
Inc. ) . 

Chengalur, S.N., Smith, G.A., Nelson, R.C., & Sadoff, A.M. 
1990. Assessing sincerity of effort in maximal grip 
strength test. American Journal of Physical Medicin~ 

and Rehabilitation, 69(3), 148-153. 

Dvorak, J., Antinnes, J.A., Panjabi, M., Loustalot, & Bonomo, 
M. 1992. Spine, 17(10s), S393-S398. 

Ettlin, T.M., Kischka, U., Reighmann, D., Radii, E.W., Heim, 
S., Wengen, D., & Benson, D.F. 1992. Cerebral symptoms 
after whiplash injury of the neck: A prospective 
clinical and neuropsychological study of whiplash 
injury. Journal of Neurology. Neurosurgery, and 
Psychiatry, 55, 943-948. 

Evans, W.J., Winsmann, F.R., Pandolf, K.B., & Goldman, R.F. 
1980. Self-paced hard work comparing men and women. 
Ergonomics, 23(7), 613-621. 

Fukuda, T. 1959. vertical writing with eyes covered. Acta 
Oto-Laryngology, 50, 26-36. 

Grieve, D.W., & Gear, R.J. 1966. The relationships between 
length of stride, step frequency, time of swing and 
speed of walking for children and adults. Ergonomics, ~ 

(9), 379-399. 

Hinoki, M. 1985. Vertigo due to whiplash injury: A 
neurotological approach. Acta Oto-Laryngology (Stockh), 
Supple 419, 9-29. 

Kischka, U., Ettlin, Th., Heim, S., & Schmid, G. 1991­

Cerebral symptoms following whiplash injury. European
 



394
 

Neurology, 31, 136-140. 

Kroemer, K.H. 1985. Testing individual capability to lift 
material: Repeatability of a dynamic test compared with 
static testing. Journal of Safety Research, 16, 1-7. 

Latikka, P., Battie, M.C., Videman, T., & Gibbons, L.E. 
1995. Correlations of isokinetic and psychophysical 
back lift and static back extensor endurance tests in 
men. Clinical Biomechanics, 10(6), 325-330. 

Maas, S., Kok, M.L., Westra, H.G., & Kemper, H.C. 1989. The 
validity of the use of heart rate in estimating oxygen 
consumption in static and in combined static/dynamic 
exercise. Ergonomics, 32(2), 141-148. 

Malhotra, M.S., Gupta, J.J., & Rai, R.M. 1963. Pulse count 
as a measure of energy expenditure. Journal of Applied 
Physiology, 18(5), 994-996. 

Matheson, L.N., Mooney, V., Grant, J.E., Affleck, M., Hall, 
H., Melles, T., Lichter, R.L., & McIntosh, G. 1995. A 
test to measure lift capacity of physically impaired 
adults: Part I -- Development and reliability testing. 
Spine, 20(19), 2119-2129. 

Matheson, L.N., Mooney, V., Holmes, D., Leggett, S., Grant, 
J.E., Negri, S., & Holmes, B. 1995. A test to measure 
lift capacity of physically impaired adults: Part 2 -­
Reactivity in a patient sample. Spine, 20(19), 2130­
2134. 

Mayer, T., Gatchel, R., Betancur, J., & Bovasso, E. 1995. 
Trunk muscle endurance measurement: Isometric 
contrasted to isokinetic testing in normal sUbjects. 
Spine, 20(8), 920-927. 

Mital, A., Aghazadeh, F., & Karwowski, W. 1986. Relative 
importance of isometric and isokinetic lifting strengths 
in estimating maximum lifting capabilities. Journal of 
Safety Research, 17, 65-71. 

Payne, P.R., Wheeler, E.F., & Salvosa, C.B., 1971. 
Prediction of daily energy expenditure from average 
pulse rate. The American Journal of Clinical Nutrition, 
24, 1164-1170. 

Radanov, B.P., & Dvorak, J. 1996. Impaired cognitive 



395 

functioning after whiplash injury of the cervical spine. 
spine, 21, 393-397. 

Rantanen, P., Penttinen, E., Rinta-Kauppila, S., & Ruusila, 
T. 1995. Cardiovascular stress in isokinetic trunk 
strength test. Spine, 20(4), 485-488. 

Rogers, J.H. 1980. Romberg and his test. The Journal of 
Laryngology and otology, 94, 1401-1404. 

Ruff, R.M., Wylie, T., & Tennant, W. 1993. Malingering and 
malingering-like aspects of mild closed head injury. 
Journal of Head Trauma Rehabilitation, ~(3), 60-73. 

Stokes, H.M. 1983. The seriously uninjured hand -- weakness 
of grip. Journal of Occupational Medicine, 25(9), 683­
684. 

Taylor, J.R., & Twomey, L.T. 1993. Acute injuries to 
cervical joints: An autopsy study of neck sprain. 
Spine, 18(9), 1115-1122. 

uomoto, J.M., & Esselman, P.C. 1993. Traumatic brain injury 
and chronic pain: Differential types and rates by head 
injury severity. Archives of physical Medicine and 
Rehabilitation, 74, 61-64. 

Wardle, M.G., & Gloss, D.S., 1977. Women and strenuous 
work. Human Factors, 19(5), 515-517. 


