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Recently, increased emphasis has been placed on the need for rehabilitation professionals to objectively
evaluate a patient’s potential for a return to normal function. But, as the medical recovery nears completion,
additional questions are commonly asked by physicians regarding work function and ability to retum to
full active employment. In the past, therapists have attempted to reestablish the work situation using real
tools, however, these machines are expensive, spaces are limited, and it is potentially dangerous as well
in some cases.

A BTE (Baltimore Therapeutic Equipment) Work Simulator overcomes these shortcomings. It can be used
for isometric and isotonic evaluation and freatment, it also assists in providing information needed to make .
determinations on the progress in therapy, return-to-work status and job modifications.

We planned to obtain data on normative isometric, dynamic strength and endurance of grip, lateral pinch
and three point pinch using BTE Work Simulator model WS20 and to compare these data with Jamar
Dynamometers set which measure only isometric strength. We also compared these data between ages
and sexes.

This study will be helpful in clinical applications of the BTE Work Simulator in providing more specific

job-related occupational therapy and developing special vocational rehabilitation program. (Ajou Med J 1998;
3(2): 137 ~148)

Key Words: BTE work simulator, Jamar dynamometer, Grip strength, Lateral pinch strength, Three point
pinch strength
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Table 1. Descriptive statistics of static measurement of BTE Work Simulator in male

Grip Lateral 3-point
Age Statistics

D ND D ND D ND
20~29 Mean 3085 286.9 1628 151.4 1814 174.0
SD 63.6 80.7 35.2 243 50.7 457
30~39 Mean 353 3022 166.2 158.9 1774 169.3
SD 785 724 279 217 29.1 3.7
40~49 Mean 3030 2056 154.7 152.1 157.4 162.4
SD 68.0 70.2 18.6 19.1 26.3 26.2
Total Mean 3156 2049 161.3 1542 1721 168.5
SD 69.3 722 275 21.3 373 36.1

p-value 0.005 0.031 0.378
D: dominant hand, ND: non-dominant hand, SD: standard deviation {Unit:Iin-ib}

Table 2. Descriptive statistics of static measurement of BTE Work Simulator in female

Grip Lateral 3-point
Age Statistics

D ND D ND D ND
20~29 Mean 1529 1470 102.0 94.6 126.9 177
SD 572 56.3 355 265 36.0 26.1
30~39 Mean 158.6 167.1 107.1 100.0 132.5 122.3
Sb 398 486 230 245 290 270
40~49 Mean 160.4 150.0 1059 976 1175 111.8
SD 26.6 295 251 204 209 218
Total Mean 157.3 164.7 105.0 974 125.6 117.3
ola SD 417 455 275 232 289 246

p-value 0.365 0.015 0.013
D: dominant hand, ND: non-dominant hand, SD: standard deviation (Unit:In-1b)
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Table 3. Descriptive statistics of dynamic measurement of BTE Work Simulator in male

Grip Lateral 3-point
Age Statistics
D ND D ND D ND

20~29 Mean 45358 40229 1569.0 1479.8 22470 24209
SD 1342.0 1051.0 670.4 5125 1034.3 13%4.0
30~39 Mean 4806.7 41329 1086.9 1006.3 1610.4 1517.2
SD 8105 705.1 328.0 305.1 3917 3200
40~49 Mean 4095.8 41566 942.1 905.8 19749 1593.0
SD 550.0 5334 193.0 2489 12265 350.1
Total Mean 44795 4104.1 11934 11306 1944 1 18437
ota SD 9723 7674 508.6 4410 9575 9209

p-value 0.006 0.189 0.587
D: dominant hand, ND: non—-dominant hand, SD: standard deviation (Unit:engal)

Table 4. Descriptive statistics of dynamic measurement of BTE Work Simulator in female
Grip Lateral 3-point
Age Statistics
D ND D ND D ND

90~29 Mean 17973 1764.8 8170 795.9 1170.3 11032
SD 5920 5106 660.7 659.6 667.4 7070
30~39 Mean 25313 2289.8 8418 686.2 1056.5 962.1
SD 949.2 762.3 491.6 350.8 4456 409.0
40~49 Mean 21205 2232.1 604.4 640.5 9484 891.8
SD 3525 308.9 165.5 1927 2352 2141
Total 21497 2095.6 754.4 7075 1051.7 985.7
SD 7213 590.1 480.3 4349 476.6 4788

p-value 0.318 0.291 0.024
D: dominant hand, ND: non-dominant hand, SD: standard deviation (Unit:engal)
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Table 5. Descriptive statistics of endurance measurement of BTE Work Simulator in male

Grip Lateral 3-point
Age Statistics
D ND D ND D ND

20~29 Mean 89619.2 84228.8 34755.2 23964.8 541826 48083.5
SD 45268.1 423134 13462.2 12582.1 23655.1 26515.2
30~39 Mean 82068.3 746522 26552.4 22797.0 36920.5 357179
SD 207149 17193.8 11748.7 10582.2 12280.1 10277.4
40~49 Mean 83652.2 70526.7 333775 28549.7 382723 38685.3
SD 15891.0 7527.8 10284.1 14809.8 8976.7 141954
Total 851132 76469.3 31561.7 25103.8 431251 40828.9
sD 20299.0 264821 12050.3 12582.8 17579.0 18499.9

p-value 0.062 0.001 0.298

D: dominant hand, ND: non-dominant hand, SD: standard deviation

(Unit: In-lb-degree)

Table 6. Descriptive statistics of endurance measurement of BTE Work Simulator in female

Grip Lateral 3-point
Age Statistics
D ND D ND D ND

20~29 Mean 35377.2 33049.9 18965.0 19292.9 314557 28546.0

SD 18391.1 13333.7 16185.0 19983.5 29568.6 23563.4
30~39 Mean 37099.0 34373.8 18472.0 174055 219720 17456.2

SD 20750.4 10909.3 16933.0 12838.7 8253.0 77889
40~49 Mean 49564.9 452232 18480.7 16470.8 301704 29280.4

SD 16016.2 145536 12859.2 12796.7 16265.1 18223.6
Total 40680.4 37549.0 18639.2 177231 27866.0 243189
SD 18961.7 137335 14888.0 15077.6 19819.9 17893.6
p-value 0.04 0.419 0.052

D: dominant hand, ND: non-dominant hand, SD: standard deviation
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Table 7. Descriptive statistics of static measurement of Jamar dynamometer in male

Grip Lateral 3-point
Age Statistics

D ND D ND D ND
- Mean 928 917 235 221 216 19.6
20~29 SD 10.1 99 41 38 40 48
30~39 Mean 995 9.1 244 223 213 19.0
sD 154 20.1 33 37 33 39
40~49 Mean 95.7 93.8 21.1 205 216 175
SD 99 13.1 4.1 48 6.7 42
Total Mean 96.0 93.6 230 216 215 187
ota SD 120 146 40 41 47 43

p-value 0.076 0.032 0.000
D: dominant hand, ND: non-dominant hand, SD: standard deviation (Unit:b)

Table 8. Descriptive statistics of static measurement of Jamar dynamometer in female
Grip Lateral 3-point
Age Statistics

D ND D ND D ND
20~29 Mean 576 58.6 132 13.0 124 119
SD 1.3 1.0 32 26 24 19
30~39 Mean 60.1 56.7 15.2 14.7 129 122
SD 122 11.3 26 1.8 36 3.0
40~49 Mean 60.8 56.6 144 134 122 19
Sb 70 1.0 37 23 35 -~ 27
Total Mean 595 57.3 143 13.7 125 120
SD 102 106 32 23 3.1 24

p-value 0.030 0.062 0.070
D: dominant hand, ND: non-dominant hand, SD: standard deviation (Unit:Ib)
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Table 9. Pearson’s correlation between BTE Work Simulator and Jamar dynamometer in static measurement

r (Pearson’s correlation coefficient)

Parameter
Male(n=30) Female(n=30) Total(n=60)
Grip-static-dominant 0.640+ 0.678+ 0.891+
Grip-static-non-dominant 0.563+ 0.560+ 0.834+
Lateral-static-dominant 0.504+ 0.405+ 0.758+
Lateral-static-non—dominant 0.513+ 0.560+ 0.807+
3 point-static-dominant 0.532+ 0.674+ 0.746+
3 point-static-non—-dominant 0.592« 0.673+ 0.780+
*p <0.01
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