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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

This study was designed to provide information on 

t h e effects of woodworking on manual dexterity and strength 

in the upper extremities. 

Hypothesis 

Occupational therapy students who have been trained 

in the basic woodworking course have significantly better 

manual dexterity and strength in their upper extremities 

than psychology students who have not had the course. 

Background and Significance 
of the Study 

This study was significant because of the lack of 

information concerning this topic or any other related 

subject headings such as strength, hand functions, motor 

performance, manual dexterity and/or upper extremity 

function. Several resources sueh as The Index Medicus, 

The .Journal of Industrial Arts, The Journal of Applied 

Science, The American Journal of Occupational Therapy, ------ --- -
The Educational Resource Inform_at.ionCenter_, 11he Cu~~..:~.a~~.Y-:~. 
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Index to Dissertation Abstracts were used to locate related 

studies. However, none of the resources or subject head

ings revealed such information. 

The woodworking course taken by the occupational 

the rapy students involved the use of basic hand and power 

tools. These students were encouraged to become aware of 

the normal body movements, coordination, strengths and 

concentration required to perform certain woodworking 

skills. None of the thirty-one subjects were restricted 

from an occasional recreational or craft activity. 

Definition of Terms 

Manual dexterity--coordinated, skilled ease of 

movement involving the hands. 

Manual labor..;.-"Engaged in an activity or occupation 

requiring or involving physical skill and energy" (HebE;ter, 

1971). 

Scales--(Refer to Appendix D) {Keller, 1971). 

1. Percentile--test scores are interpreted in 

terms of percent of the normative popu

lation represented by a score made by a 

person surpassing only that score. 
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2. Standard--represents the arithmetic 

average equated to percentile points. 

3. Stanine--the standard scale divided into 

nine categories. 

Upper Extremity--Area from shoulder to fingertip. 

Basic Assumption 

With any kind of exercise, you would expect im

provement. Therefore, a course such as woodworking should 

help to develop manual dexterity and increase strength in 

the upper extremities. 

The chance of someone else completing some of the 

required physical work such as sanding and sawing was slim 

because no one was allowed to take incomplete wood projects 

out of the shop. 

Though none of the subjects were restricted from 

occasional sports, recreation or crafts activity, this 

infrequent indulgence did not affect the results. 

Limitations of the Study 

Seventeen occupational therapy (OT) students en

rolled in a sophomore level course in basic woodworking 

and fourteen students enrolled in a sophomore level psy

chology course were used as subjects. All subjects were 
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female volunteers and enrolled in the Texas Woman's Uni

vers ity (TWU) during the Spring 1980 semester and were 

between the ages of 18 and 38. The OT students were the 

e xperimental group and the only craft course they were 

enrolled in was woodworking. The psychology students were 

the control group and were not enrolled in any craft 

course. None of the 31 subjects were taking a recreation 

course, nor would they have taken a woodworking course in 

the last ten years. None of the subjects were working on 

a job requiring manual labor nor the daily participation 

in arts or crafts. 



CHAPTER II 

METHODS AND PROCEDURES 

Procedures for Collecting Data 

All subjects were given four separate tests during 

the first quarter of the Spring 1980 semester as a pretest 

and the same four tests ten weeks later · as the posttest. 

Each subject was tested individually. The administration 

of the four tests took approximately one hour of the stu

dents' time. (See Appendix C for individual record form.) 

Prior to the administration of the tests, each 

subject was again verbally briefed about this study and its 

purpose. Upon understanding that no harm would come to 

t hem by participating in this study, they were asked to 

sign a consent form. (See Appendix B). The first battery, 

The Minnesota Rate of Manipulation (MRMT) Test (American 

Guidance Service, 1969) was designed to measure arm and 

hand dexterity for personnel selection. It involved pick

ing up, turning over and replacing of sixty one-inch tall 

by one-inch in diameter dowels unilaterally and bilaterally. 

Its five subtests measure gross dexterity as opposed to 

fine. Another test which was designed for personnel 
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selection, The Purdue Pegboard (PP) (Pu rdue Research Foun

dation, 1948) was administered second. This test involved 

the picking up, placing and/or assemblage of pins, washers 

and collars. This test was designed to measure manipu

lative dexterity for industrial jobs such as packaging and 

assembly. This test also has five subtests. The third 

tes t measured, in pounds, the grip strength in the hands. 

The Jamar Dynamometer (Kellor, 1971) was used to measure 

thi s strength. Since this instrument has an adjustable 

handle, the subjects were tested in Notch No. two. The 

sub ject was given t wo opportunities to exert her most 

fo r ceful grip and the highe st of the two was recorded. 

Both of the hands were tested. The fourth and final test 

meas ured pinch strength. The Osco Pinch Meter (Kellor, 

1 971) was used for this and both hands were tested. The 

subjects were given only one opportunity to exert maximum 

force utilizing each of the three kinds of prehension 

listed below: 

1. Palmer--the pinch meter was held between the 

pads of the thumb and index finger. 

2. Lateral--The pinch meter was held between the 

pad of the thumb and the radial side of the index finger. 

Three point--The pinch meter was held betwee n the 

t i ps of the thumb and index and middle fingers. 



7 

Procedure for Treating Data 

Each subject of both groups was given four pre-

te s t s and the same four tests as the posttest. The re were 

seve ral methods of simultaneously comparing means in order 

to d ecide if woodworking had improved manual dexterity and 

s tre ngth in the upper extremities. At-test was considered 

b u t in order to use the ~-distribution, it must be assumed 

tha t the standard deviations of both populations are not 

significantly different. This was an assumption that could 

no t be made. A second method of treating such data is by 

analysis of variance. The basic assumptions with this 

me thod are that treatment and environment affect the re

s ults, that experimental errors are random and that standard 

d e v iations are not significantly different. A method where 

experimental errors are normally distributed and residuals 

have a common variance would be best. Therefore the analy

sis of covariance was the method that best interpreted the 

data of this study. This method adjusts the results after 

the fact in such a way that performance differences between 

the groups prior to treatment are effectively removed from 

consideration. This method also controls for the unre

liability of differen ce or gain scores, controls error and 

increases prec ision, esti mates missing data, assists in the 
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interpretation of data with regard to the nature of treat

ment effects and adjusts the dependent variable for differ

e nces in sets of values of corresponding independent vari

ables. 

After the data was collected, a one way analysis 

of covariance was used to determine whether differences 

J Ccurred due to treatment at the five per cent level for 

all four tests administered. Since there were numerous 

values to compute, the BMDP IV computer program was used. 



CHAPTER III 

DISCUSSION 

The study was undertaken for the following purpose: 

to determine if woodworking improved manual dexterity and 

s trength in the upper extremities. Such information might 

provide insight as to the importance of .retaining and/or 

add ing such a media course to existing occupational therapy 

curriculums in colleges and universities across the country. 

The data was obtained by means of individual test

ing during the first quarter of the Spring 1980 semester 

fo r the pretest and during the last week of classes for the 

posttest. The students were very enthusiastic during the 

pretest but they admitted to being mentally and physically 

e xhausted prior to the posttesting. Some of the following 

statements were made by students to · support why they were 

exhausted: 

1. "I just had my neuroanatomy lab comprehensive 

exam." 

2. "It's just the end of the semester, and I am 

tired. " 

9 
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3. "I'm finished with my classes and all I care 

about is catching my plane home in 2 1/2 hours." 

4. "I'm tired because I did not sleep well worry

ing that I would not improve." 

5. "I'm seven months pregnant. That's my excuse." 

·· i nally, the students just appeared to be fatigued. 



CHAPTER IV 

RESULTS 

Seventeen occupational therapy students were ad

minis tered t h e pretest and seventeen returned for the post

test. Sevent een psychology students were administered the 

pretest, but only fourteen agreed to return for the post

tes t . The r e sults were based on the remaining combined 

tota l of thi r ty-one students who participated in the entire 

study. 

For all tests administered, normative data is 

available. (See Appendix E. F. G.) Individual raw scores 

a re also available. (See Appendix A.) 

For all of the following tables (1-18), the esti

mates of means for the pretest and the posttest are tabled 

because the type of statistics used required these scores 

to obtain the needed adjusted posttest scores. This 

method adjusts the results of the pretest in such a way 

that performance differences between the groups prior to 

treatment are effectively removed from consideration. Even 

though looking at the scores, there seemed to be a trend 

for the occupational therapy students to score consistently 

11 
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better than the psychology students, there is no evidence 

to support that trend. Analysis of covariance produces 

adj usted scores which do not reflect absolute pretest and 

pos t test scores. 

Tables 1-5 show the results of the one way analysis 

of covariance for the five subtests of the Minnesota Rate 

of Manipulation Test. The pretest and the posttest were 

administered ten weeks apart. These scores are based on 

t h e time in seconds it took the subject to pick up, turn 

over and place sixty one-inch tall by one-inch in diameter 

dowels unilaterally or bilaterally. 

Pre 

Post 

TABLE 1 

ESTIMATE OF MEANS FOR THE PLACING TEST OF THE 
MI NNESOTA RATE OF MANIPULATION 'TEST 

OT Psych F-Value Probability 

179.0588 176.4286 

168.7647 166.4286 

Adjusted Post 167.95358 167.41351 0.0365 NSD 

The object of the Placing Test was to see how fast 

the subject could pick up and put the blocks back with one 

hand. According to the normative data, the mean scores for 

both grou:;:i s were in the high r a nge. 
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Post 
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TABLE 2 

ESTIMATE OF .MEANS FOR THE TURNING TEST OF THE 
MINNESOTA RATE OF .MANIPULATION TEST 

OT Psych F-Value Probability 

144.4118 136.2857 

129.7059 127.2857 

Ad justed Post 126.91962 130.66904 2.7876 NSD 

The object of the turning test was to see how fast 

the subject could turn the blocks over by picking up one 

block at a time with one hand and putting it down with the 

other hand. According to the normative data, _ the mean 

score for the occupational therapy group was in the very 

high range and the mean score for the psychology group was 

in the high range. 

TABLE 3 

ESTIMATES OF MEANS FOR THE DISPLACING TEST OF 
THE MINNESOTA RATE OF MANIPULATION TEST 

OT Psych F-Value Probability 

Pre 134.8824 134.5714 

Post 124.8235 128.0000 

Adjusted Post 
I 

124.74307 128.09770 2.2719 NSD 

-
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The object of the Displacing Test was to see how 

fast the subject could move the blocks, one at a time, from 

one hole to another. According to the normative data, the 

mean score for the occupational therapy group was in the 

very high rang e and the mean score for the psychology group 

was in the high range. 

TABLE 4 · 

ESTIMATES OF MEANS FOR THE ONE HAND TURNING 
AND PLACING TESTS OF THE MINNESOTA RATE 

OF MANIPULATION TESTS 

-

OT Psych F-Value Probability 

Pre 233.5249 217.6429 

Post 216.4118 208.7143 

Adjusted Post 217.08525 207.89648 2.0556 NSD 

The object of the One-Hand Turning and Placing Test 

was to see how fast the subject could put the blocks back 

into the holes, bottom side up with one hand. According 

to the normative data, the mean scores for both groups 

were in the high range. 



Pre 

Pos t 

15 

TABLE 5 

ESTIMATES OF MEANS FOR THE TWO-HAND TURNING
PLACING TEST OF THE MI NNESOTA RATE 

OF MANIPULATION TEST 

OT Psych F-Value Probability 

135.1176 127.0000 

124 . 0588 121.5000 

Adjus ted Post 121.41424 124.7ll28 1.4402 NSD 

The object of the Two-Hand Turning and Placing Test 

was to s e e how fast the subject could put the blocks back 

in the holes, bottom side up, two at a time, using both 

h ands. According to the normative data, the me an score f or 

the occupational therapy group was in the high range and 

the mean score for the psychology group was in the a verage 

range . 

Tables 6-10 show the results of the one way analy

sis of covariance for the five subtests of the Purdue Peg

board Test. Ten weeks lapsed between the pretest and the 

posttest. The scores are based on number of pins and/or 

collars and washers the subject could insert and/or assemble 

in a 30 to 60 s e cond time p e riod un i laterally or bilate rally. 
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TABLE 6 

ESTIMATE OF MEANS FOR THE RIGHT HAND FOR 
THE PURDUE PEGBOARD TEST 

OT Psych F-Value Probability 

52.1765 51.1429 

54.0588 54.4286 

Post 53.69452 54.87094 1.4560 NSD 

The object of this test was to see how many pins 

the subject could insert with the right hand in 30 seconds. 

According to the normative data, the mean scores for both 

groups were in the 50th percentile rank. 

TABLE 7 

ESTIMATE OF MEANS FOR THE LEFT HAND FOR 
THE PURDUE PEGBOARD TEST 

-

OT Psych F-Value Probability 

Pre 48.5294 49.7857 

Post 49.7647 so .·7857 

Adjusted Post 50.17982 50.28165 0.0070 NSD 

The object of this test was to see how many pins 

the subject could insert with the left hand in 30 seconds. 
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According to the normative data, the mean scores for both 

groups were in the 50th percentile rank. 

Pre 

Pos t 

Adjusted 

TABLE 8 

ESTIMATES OF MEANS FOR BOTH HANDS FOR 
THE PURDUE PEGBOARD TEST 

OT Psych F-Value 

40.5882 40.6429 

42.1176 42.1429 

Post 42.13332 42.12382 0.0001 

Probability 

NSD 

The object of this test was to see how many pins 

t he subject could insert with both hands simultaneously in 

30 seconds. The score is based on the number of pairs in

s e rted. According to the normative data, the mean scores 

for both groups was in the 51st percentile rank. 

Pre 

Post 

TABLE 9 

ESTIMATE OF MEANS FOR THE SUM OF RIGHT HAND+ 
LEFT HAND+ BOTH HANDS FOR THE 

PURDUE PEGBOARD TEST 

OT Psych F-Value Probability 

141.2941 141.5714 

145.9412 145.2143 

Adjusted Post 146.03906 145.09543 0.1032 NSD 

-
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This score is obtained by summing the scores of the 

three preceeding tests, Right Hand , Left Hand, and Both 

Hands. This is not a separately administered test. Ac

c ording to the normative data, the mean score for the occu

pational therapy group was in the 44th percentile rank and 

the mean score for the psychology group was in the 41st 

percentile rank. 

Pre 

Post 

TABLE 10 

ESTIMATES OF MEANS FOR THE ASSEMBLY TEST OF 
THE PURDUE PEGBOARD TEST 

OT Psych F-Value Probability 

138.4706 136.5714 

144.4706 138.7857 

Adjusted Post 143.83882 139.55286 1.5354 NSD 

The object of this test was to see how many Assem

blies of pins, washers, collars and washers the subject 

could make in 60 seconds using both hands to complete one 

assembly. The score represents the number of parts of full 

or partial assemblies completed. According to the normative 

data, the mean score for the occupational therapy group was 

in the 87th percentile rank and the mean score for the psy 

chology group was in the 81st percentile rank. 
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Tables 11-16 show the results of the one way 

ana lysis of covariance for the six subtests of the Osco 

Pinch Meter Test. Ten weeks lapsed between the pretest 

and posttest scores . This test is scored in pounds of 

pressure exerted in palmer, lateral and three-point pinch 

for right and left hands. 

-

Pre 

Post 

TABLE 11 

ESTIMATE OF MEANS FOR RIGHT PALMER PINCH FOR 
THE OSCO PINCH METER 

OT Psych F-Value Probability 

12.8824 12.2143 

13.0000 12.1429 

Adjusted Post 12.89410 12.27145 0.8502 NSD 

For Right Palmer Pinch, the pinch meter was held 

between the pads of the right thumb and the right index 

finger . According to the normative data, the mean scores 

for both groups were in the 25th percentile rank except 

those subjects over 29 years of age, and they were in the 

50th percentile rank. 
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TABLE 12 

ESTIMATE OF MEANS FOR RIGHT LATERAL PINCH FOR 
THE OSCO PINCH METER 

OT Psych F-Value Probability 

Pre 15.8824 17.0357 

Post 16.8529 17.3929 

Adj usted Post 17.23839 16.92481 0.2164 NSD 

For Right Lateral Pinch, the pinch meter was held 

between the pads of the right thumb and the radial side of 

the right index finger. According to the normative data, 

the mean scores for both groups were in the 90th percentile 

rank. 

TABLE 13 

ESTIMATE OF MEAN FOR RIGHT THREE POINT PINCH 
FOR THE OSCO PINCH METER 

OT Psych F-Value Probability 

-

Pre 16.5294 17.8214 

Post 17.9118 18.5000 

Adjusted Post 18.19046 18.16159 0.0010 NSD 

-
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For Right Three-Point Pinch, the pinch meter was 

held between the tips of the right thumb and right index and 

mi ddle fingers. Accord i ng to the normative data, the me an 

s cores for both groups were above the 90th percentile rank. 

-

Pre 

Pos t 

Adj usted 

TABLE 14 

ESTIMATES OF MEANS FOR LEFT PALMER PINCH 
FOR THE OSCO PINCH METER 

OT Psych F-Value 

11.8294 10.3929 

12.4706 11.2500 

Post 11.99236 11.83071 0.0450 

Probability 

NSD 

-

For Left Palmer Pinch, the pinch meter was held be

t ween the pads of the left thumb and left index finger. 

According to the normative data, the mean scores for both 

groups was in the 25th percentile rank. 

Pre 

Post 

TABLE 15 

ESTIMATE OF MEANS FOR LEFT LATERAL PINCH FOR 
THE OSCO PINCH METER 

OT Psych F-Value Probability 

15.5000 15.0000 

16.3529 16.0357 

Adjusted Post 16.18350 16.24146 0.0109 NSD 
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For Left Lateral Pinch, the pinch meter was held 

between the pads of the left thumb and the radial side of 

the left index finger. According to the normative data, 

the mean score s for both groups were in the 75th percentile 

e x cept those subjects whose age was over 35 and they were 

in the 90th percentile rank. 

TABLE 16 

ESTIMATES OF MEANS FOR LEFT THREE POINT PINCH 
OF THE OSCO PINCH METER 

OT Psych F-Value Probability 

Pre 16.3235 15.8214 

Post 17.0588 17.3214 

Adjusted Post 16.91554 17.49541 0.3359 NSD 

For Left Three Point Pinch, the pinch meter was 

held between the tips of the left thumb and left index and 

middle fingers. According to the normative data, the mean 

scores were in the 90th percentile rank for both groups. 

Tables 17 and 18 show the results of the one way 

analysis of covariance for the two subtests of the Jamar 

Dynamome ter Test. Ten weeks lapsed between the pretest and 

posttest scores. This test me asures in pounds the amount 

of grip streng th in the hands. 
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TABLE 17 

ESTIMATE OF MEANS FOR NON-DOMINANT HAND FOR 
THE JAMAR DYNAMO.METER TEST 

OT Psych F-Value Probability 

Pre 57.8235 56.5000 

Post 51.0588 50.5000 

Adjusted Post 50.71834 50.91344 0.0042 NSD 

The object of this test was to see how tightly the 

subject could sque eze the Dynarnorneter with the non-dominant 

hand. The subject was given two chances and the highest 

score was recorded. According to the normative data, the 

mean scores for both groups was between the 25th and 50th 

percentile rank. 

Pre 

Post 

Adjusted 

TABLE 18 

ESTIMATES OF MEANS FOR DOMINANT HAND FOR 
THE JAMAR DYNAMO.METER TEST 

OT Psych F-Value Probability 

60.3529 61.4286 

59.6471 54.9286 

Post 59.90473 54.61568 4.5481 0.0419 
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The object of this test was to see how tightly a 

subject could squeeze the Dynamometer with the dominant 

hand. The subject was given two chances and the highest 

score was recorded. According to the normative data the 

mean score for the occupational therapy group was in the 

50th percentile and the mean score for the psychology 

group was in the 25th percentile rank except those subjects 

over age 29 and they were in the 50th percentile rank. 

The analysis of covariance yielded a difference 

which was significant at the .04 level. The occupational 

therapy students had a higher mean score. 



CHAPTER V 

SUMMARY AND RECOMMENDATIONS 

The data from the results of testing of seventeen 

occupational therapy students and fourteen psychology 

students was analyzed. Even though the study did not sup

port the hypothesis that woodworking im~roves manual dex

t erity, it did support the concept that it improves strength 

i n the upper extremities on the dominant side. Since all 

subjects except one (Subject No. 31) was right hand domi

nant, the study satisfies the assumption that the dominant 

hand was used the most. 

The one way analysis of covariance on all of the 

subtests of The Minnesota Rate of Manipulation, The Purdue 

Pegboard, The Osco Pinch Meter and the Jamar Dynamometer 

Tests for the Left Hand resulted in no significant differ

ence between the occupational therapy and psychology 

students on the posttest means adjusted for the pretest 

differences. (See Tables 1~17.) The covariate accounts 

for any group differences on the pretests. No effects 

attributable to treatment were detected. 

One comparison produced significant differences. 

Table 18 shows the results of the one way analysis of 
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covariance on the Jamar Dynamometer Test for the dominant 

hand . The treatment group had a significantly higher mean 

than the control group. The covariate pretest was sig

nifi cantly correlated with the posttest but did not account 

for all posttest group differences. The equality of slopes 

test was not significant and satisfies the assumption of 

homogeneous regression among the groups. 

Recommendations for further study include: 

1. A replication of the pres e nt study with larger 

a nd heterogeneous groups. 

2. Since dexterity did not improve significantly, 

the experimental group should b e simultaneously enrolled 

i n a course designed to imp rove dexterity. 

3. Comparison of male with male, female with fe

male and female with male within and between groups com

paring all variables. 

4. Retest to see how long the subjects retained 

the improvements. 

5. Try to choose a group that was relatively 

stress-free and compare with a group that was likely to be 

stressed at the end of the semester. 

6. Study the effects of sequencing of course work 

in relation to strength and dexterity. 
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RAW SCORES FOR SUBJECTS 1-31 

Lines 1-5 represent the scores obtained on the 

Minnesota Rate of Manipulation Test in seconds. 

Lines 6-10 represent the scores obtained on the 

Purdue Pegboard Test in amount. 

Lines 11-13 represent the scores obtained on the 

righ t on the Osco Pinch Meter Test in pounds. 

Lines 14-16 represent the scores obtained on the 

l e f t on the Osco Pinch Meter Test in pounds. 

Line 17 represents the scores obtained on the right 

J amar Dynamometer in pounds. 

Line 18 represents the scores obtained on the left 

on the Jamar Dynamometer in pounds. 

The pretest scores are separated from the posttest 

scores by a semicolon (;). 

For lines 1-10, the first set of numbers preceeding 

the semicolon represent first, second and third trials for 

the pretest, and the second set of numbers following the 

semicolon represent first, second and third trials for the 

posttest. 

29 
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Subject 1 

1 0 . 58 53 56 ; 51 52 50 

2. 47 45 43 38 36 39 

3. 41 42 44 ; 40 39 43 

4 .. 66 68 65 62 63 68 

5. 44 37 37 35 39 35 

6. 19 19 20 20 20 19 

7 . 14 19 18 . 18 16 17 I 

8. 15 16 15 i 16 15 16 

9 . 48 54 53 54 51 52 

1 0. 52 50 53 42 51 49 

11. 20 . 15.5 I 

12. 21 ; 23 

13. 15 21.5 

14. 16.5 ; 13.5 

15. 20.5 23 

16. 25 . 18 I 

17. 79 82 

18. 65 59 
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Subject 2 

1 ~ 67 62 57 58 54 54 

2 Q 47 43 42 49 39 40 

3 . 44 45 43 i 41 38 37 

4 . 91 77 78 74 68 70 

5 . 46 47 46 48 43 42 

6. 16 15 17 17 16 17 

7 . 15 12 15 13 15 13 

8. 10 11 11 13 13 14 

9 • 41 38 43 . 43 44 44 I 

10. 38 42 42 44 46 44 

11 . 10.5 15 

12 . 14.5 16.5 

13 . 12.5 ; 20.5 

1 4. 9.5 ; 10 

1 5. 15.5 ; 16 

16. 18. 5 ; 20 

17. 65 . 65 I 

18. 62 57 
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Subject 3 

1. 70 64 57 ; 68 65 62 

2. 58 56 51 ; 48 48 48 

3. 54 50 44 . 48 45 45 I 

4 . 86 80 86 ; 81 81 80 

5. 46 49 46 . 42 45 43 I 

6. 15 18 18 ; 13 16 17 

7. 15 15 15 ; 14 13 16 

8. 13 14 12 ; 11 11 12 

9 • 43 47 45 ; 38 40 45 

10. 40 40 40 . 35 40 45 I 

11. 15 ; 14 

12. 21 ; 17 

13. 17 ; 19 

14. 13 ; 16.5 

15. 21 ; 17 

16. 17.5 . 18 I 

17. 25 . 59 I 

18. 23 ; 59 
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Subject 4 

1. 66 63 64 ; 55 55 55 

2. 50 48 46 ; 45 44 42 

3. 47 46 47 ; 39 39 42 

4. 82 24 82 ; 70 77 72 

5. 59 53 51 ; 47 45 44 

6. 16 16 16 ; 14 18 18 

7. 11 13 14 ; 15 14 14 

8. 11 12 12 ; 13 15 15 

9. 38 41 42 ; 42 47 47 

10. 39 40 42 ; 48 48 51 

11. 10.5 13 

12. 19.5 18.5 

13. 19.5 ; 20.5 

14. 12.5 10.5 

15. 18.5 ; 17.5 

16. 15 ; 16 

17. 78 ; 70 

18. 67 55 



34 

Subject 5 

1. 60 60 61 58 54 54 

2. 48 46 47 44 44 43 

3. 44 45 42 41 45 38 

4 . 77 73 69 73 65 68 

5. 45 40 40 41 41 39 

6. 13 16 15 16 18 19 

7. 15 15 17 ; 15 17 16 

8. 12 12 14 ; 13 14 16 

9. 40 43 46 . 44 49 51 I 

10. 38 43 49 ; 46 49 48 

11. 10 ; 12.5 

12. 16.5 16 

13. 15 ; 19 

14. 12.5 ; 12.5 

15. 18 ; 17 

16. 18.5 . 20 I 

17. 65 ; 61 

18. 72 ; 66 



35 

Subject 6 

1. 59 60 55 ; 55 51 52 

2. 45 48 44 41 40 40 

3. 41 39 39 38 41 41 

4 . 83 71 74 68 70 61 

5. 42 38 39 ; 38 34 35 

6. 19 19 18 ; 20 19 19 

7. 14 16 17 ; 18 16 16 

8 . 14 14 14 ; 14 14 14 

9 . 47 49 49 ; 52 49 49 

10. 53 39 45 . 51 49 51 I 

11. 10.5 ; 12.5 

12. 11.5 ; 14. 5 

13. 14.5 ; 16.5 

14. 8.5 10 

15. 11.5 14 

16. 14 ; 14 

17. 53 ; 42 

18. 53 i 41 



36 

Subject 7 

1. 57 53 50 ; 49 51 49 

2. 44 43 41 ; 37 40 35 

3. 40 43 42 ; 37 35 37 

4. 93 75 75 ; 81 75 77 

5. 53 48 44 . 40 39 36 I 

6. 14 19 19 ; 18 19 19 

7. 18 18 18 ; 20 20 20 

8 . 15 16 15 ; 13 15 16 

9. 47 53 52 ; 51 54 55 

10. 48 48 47 ; 51 51 51 

11. 14 ; 10.5 

12. 18.5 ; 18 

13. 18 i 19.5 

14. 17 17 

15. 20 ; 20 

16. 23 26 

17. 66 ; 60 

18. 70 ; 56 



37 

Subject 8 

l., ' 61 61 55 . 58 57 60 
' 

2. ' 62 51 45 i 49 44 45 

3 o 40 41 39 i 43 41 43 

4 . 87 77 76 i 84 83 76 

5. 47 47 43 . 47 41 38 ' 

6. 18 17 19 i 18 19 16 

7. 16 15 16 . 15 17 17 , 

8. 14 12 14 i 15 13 13 

9. 48 44 49 . 48 49 46 
' 

10. 41 45 47 i 44 39 50 

11. 10.5 12 

12. 10.5 12 

13. 13 i 14 

14. 11.5 11.5 

15. 12 i 10.5 

16. 13 i 12 

17. 60 i 58 

18. 58 . 50 I 



38 

Subject 9 

1 . 70 62 63 65 62 61 

2 . 62 58 62 51 49 49 

3 • 50 51 49 44 44 42 

4. 81 82 77 69 75 68 

5 . 54 50 52 ; 53 45 43 

6. 16 18 19 ; 17 19 18 

7 . 15 17 16 16 17 17 

8. 12 13 13 13 14 14 

9 . 43 48 48 46 50 49 

10. 49 51 58 ; 43 57 49 

11 . 10.5 1 1. 5 

12. 18 ; 18.5 

1 3. 22 i 14.5 

14. 10 ; 10 

15. 13 ; 15 

16. 10 ; 17 

17. 57 . 57 I 

18. 55 . 47 I 



39 

Subject 10 

1 . 69 68 61 60 59 52 

2. 48 44 43 45 39 39 

3. 48 49 49 41 42 41 

4 • 86 78 89 ; 82 76 80 

5 . 55 52 49 45 44 45 

6. 17 19 19 ; 20 19 19 

7 . 16 17 18 18 19 19 

8. 14 14 14 14 14 16 

9 . 47 50 51 52 52 54 

10. 47 47 47 ; 51 48 50 

11. 15 ; 13 

12. 15 . 16 I 

13. 15.5 ; 17 

14. 12 13.5 

15. 16.5 ; 17.5 

16. 15 i 16 

17. 61 ; 55 

18. 60 i 45 



40 

Subject 11 

1. 57 54 54 55 53 53 

2 . . 42 43 44 38 37 38 

3. 44 42 45 ; 41 43 38 

4 • 72 73 69 ; 62 63 68 

5. 39 36 38 37 38 35 

6 . 19 18 19 . 18 20 19 I 

7. 16 20 17 20 16 17 

8. 14 15 15 ; 15 15 13 

9 • 49 53 51 ; 53 51 49 

10 .. 55 51 54 52 52 49 

11 12.5 ; 14 

12. 15.5 ; 18 

13. 15 . 16 I 

14. 11.5 . 12.5 I 

15. 18 20 

16. 16 . 15.5 I 

17. 68 i 62 

18. 57 ; 46 



41 

Subject 12 

1 . . 57 59 57 57 56 58 

2. 52 48 47 48 45 42 

3. 44 43 42 43 42 43 

4 . 71 76 73 71 72 71 

5. 45 42 41 44 44 38 

6. 15 18 18 ; 18 17 17 

7. 19 18 17 i 17 18 17 

8. 14 14 15 ; 15 15 15 

9 • 48 50 50 50 50 49 

10. 45 51 44 . 44 42 49 , 

11. 16.5 13.5 

12. 14 ; 16 

13. 16.5 19 

14. 14.5 ; 14.5 

15. 15 ; 17 

16. 17.5 . 18 , 

17. 69 ; 64 

18. 69 56 



42 

Subject 13 

1. 61 58 58 58 60 60 

2. 53 51 48 47 47 44 

3. 53 45 48 44 45 43 

4 . 78 77 79 i 75 72 74 

5. 44 44 45 41 39 39 

6. 16 17 17 17 18 17 

7 e 15 17 16 17 15 17 

8 . 14 15 13 14 13 13 

9. 45 49 46 48 46 47 

10. 49 50 45 54 47 53 

11. 13 i 11.5 

12. 15.5 13.5 

13. 15.5 16 

14. 10 i 10 

15. 12.5 i 13 

16. 14 17 

17. 70 i 62 

18. 67 ; 54 



43 

Subject 14 

1 . 63 60 59 ; 61 58 56 

2. 47 46 46 42 41 42 

3. 51 51 46 . 44 45 44 I 

4 . 77 81 73 ; 69 70 68 

5. 42 40 41 ; 37 38 37 

6. 17 18 16 17 17 17 

7. 17 16 17 ; 18 16 17 

8. 13 13 15 ; 15 14 14 

9. 47 47 48 50 47 48 

10. 40 45 46 43 52 56 

11. 10.5 12.5 

12. 15 16.5 

13. 14.5 16 

14. 10 ; 10 

15. 14.5 ; 15.5 

16. 13 ; 17 

17. 50 ; 64 

18. 54 57 



44 

Subject 15 

1. . 55 51 54 ; 52 51 49 

2 . . 43 41 41 ; 39 38 38 

3. 39 40 39 ; 36 38 37 

4. 74 79 69 ; 66 67 68 

5. 46 44 46 i 40 41 36 

6. 19 21 18 ; 20 18 20 

7. 16 15 19 19 19 17 

8. 14 15 15 14 15 14 

9 . 49 51 52 . 53 52 51 I 

10. 50 49 55 44 57 59 

11. 10.5 ; 12 

12. 15 i 16.5 

13. 18 . 18 I 

14. 9 i 12 

15. 11.5 i 14.5 

16. 17 . 14 I 

17. 56 i 52 

18. 54 ; 40 



45 

Subject 16 

1. 56 51 52 52 51 52 

2. 51 43 42 42 40 40 

3. 41 41 44 41 41 43 

4. 67 66 64 60 60 63 

5. 36 36 35 36 35 37 

6. 16 18 19 18 21 22 

7 • 15 17 18 17 18 18 

8. 13 14 14 14 16 16 

9 . 44 49 51 49 55 56 

10. 45 49 45 49 53 50 

11. 18 i 14 

12. 16 i 19 

13. 24 ; 20 

14. 13 . 11 I 

15. 16 i 17 

16. 17.5 15 

17. 57 59 

18. 57 i 50 



46 

Subject 17 

1 .. 73 67 66 ; 63 67 61 

2 . 60 53 57 . 62 52 53 I 

3. 56 53 51 . 45 49 47 I 

4 . 97 101 86 97 84 82 

5 . 55 51 52 50 55 60 

6. 15 17 17 16 19 16 

7 . 16 17 17 ; 14 14 14 

8. 12 12 13 12 13 12 

9. 43 46 47 42 46 42 

10. 41 45 40 45 42 43 

1 1. 11 14 

1 2 . 13 . 17 

13. 15.5 ; 18.5 

14. 10 17 

15. 9.5 ; 13.5 

16. 13 ; 16.5 

17. 47 42 

18. 40 ; 30 



47 

Subject 18 

1. 64 58 56 57 52 54 

2 . . 49 50 48 46 46 46 

3 .. 45 47 43 i 44 43 40 

4. 81 75 83 70 72 76 

5. 43 47 41 37 41 40 

6 . 16 17 14 16 18 17 

7. 13 14 13 16 16 16 

8 • 12 12 13 14 14 14 

9 • 41 43 40 46 48 47 

10. 45 43 45 i 44 46 46 

11. 16.5 i 15 

12. 15.5 18 

13. 18 i 17.5 

14. 11 i 14 

15. 13 i 14.5 

16. 14 . 19 I 

17. 53 . 49 I 

18. 52 i 47 



48 

Subject 19 

1. 54 so 49 53 51 51 

2. 43 38 40 42 40 37 

3 .. 35 36 39 34 35 34 

4 . 67 61 67 63 68 63 

5. 38 41 41 39 39 41 

6. 19 20 18 19 20 22 

7. 19 18 18 19 19 19 

8. 14 16 15 13 17 16 

9 • 52 54 51 51 56 57 

10. 45 44 52 41 42 43 

11. 14.5 9.5 

12. 16.5 18 

13. 15.5 17.5 

14. 9 9 

15. 13 14.5 

16. 15 14 

17. 64 55 

18. 55 i 46 



49 

Subject 20 

1.. 54 55 55 53 57 58 

2 .. 50 42 41 39 39 39 

3. 45 43 43 47 41 43 

4 . 74 75 75 . 68 70 73 I 

5. 43 42 47 44 41 41 

6. 17 17 18 16 17 18 

7. 16 17 16 16 19 15 

8. 12 13 13 ; 13 13 14 

9 . 45 47 47 45 49 47 

10. 42 48 49 45 44 52 

11. 9.5 11 

12. 14 . 15.5 I 

13. 19 ; 18 

14. 9.5 12.5 

15. 12 ; 15 

16. 16.5 18 

17. 63 ; 49 

18. 56 ; 46 



50 

Subject 21 

1. 56 52 51 ; 50 49 51 

2 . 40 42 36 42 38 38 

3 . 42 38 37 . 38 38 41 I 

4 . 75 68 70 67 66 65 

5 . 38 38 37 ; 38 38 34 

6. 19 20 20 21 22 20 

7. 19 18 17 ; 16 18 19 

8. 14 13 16 16 16 17 

9 . 52 51 53 53 56 56 

10. 52 53 52 55 61 56 

11. 13 14 

12. 18 i 19 

13. 20.5 ; 20 

14. 11.5 13.5 

15. 14.5 i 18 

16. 14.5 ; 19.5 

17. 59 i 60 

18. 63 i 61 



51 

Subject 22 

1. 70 60 61 ; 56 56 56 

2. 56 48 46 48 42 42 

3 . 46 47 47 ; 44 42 43 

4 . 65 64 62 64 62 63 

5. 48 43 38 42 43 40 

6. 18 17 18 17 19 19 

7. 16 19 18 15 17 20 

8 • 14 14 15 . 16 14 13 I 

9. 48 50 51 48 so 52 

10. 43 47 46 48 47 52 

11. 9 11 

12. 14.5 . 14 I 

13. 17.5 ; 18 

14. 7 10 

15. 15.5 ; 17 

16. 13 i 21 

17. 57 i 54 

18. 52 . 42 I 



52 

Subject 23 

1. 65 61 61 ; 57 56 56 

2 . 49 46 47 41 43 39 

3. 48 46 49 44 43 45 

4 . 75 72 78 ; 65 66 68 

5. 44 45 41 38 37 38 

6 • 16 17 15 17 18 18 

7 . 15 14 15 17 15 17 

8., 13 12 14 13 13 13 

9. 44 43 44 . 47 46 48 I 

10. 45 49 47 i 49 48 54 

11. 13 12 

12. 17 ; 12.5 

13. 14.5 i 22 

14. 14 12.5 

15. 15.5 i 14 

16. 15 i 16 

17. 66 55 

18. 52 . 51 I 



53 

Subject 24 

1 . 62 57 55 54 54 54 

2. 51 48 43 45 41 41 

3 . 45 46 44 45 43 43 

4 . 70 76 81 71 71 68 

5. 42 39 41 ; 42 41 38 

6 . 17 19 20 20 20 19 

7 . 16 17 16 17 16 18 

8. 13 14 13 13 14 15 

9 • 46 50 49 50 50 52 

10. 42 45 49 ; 44 45 44 

11. 13 13 

12. 17.5 ; 21 

13. 20 i 18 

14. 10.5 8 

15. 15 i 16.5 

16. 15 . 14 I 

17. 51 i 51 

18. 45 37 



54 

Subject 25 

1. 72 71 71 65 68 65 

2. 54 55 54 52 49 49 

3 . 52 51 50 i 50 48 49 

4 . 80 89 89 i 73 73 78 

5 . 55 58 58 52 51 52 

6 • 15 14 17 17 17 18 

7 . 16 16 16 14 14 16 

8 • 13 12 13 13 12 12 

9 . 44 42 46 44 43 46 

10. 35 33 36 i 31 38 43 

11. 12 14.5 

12. 15 i 17.5 

13. 15.5 ; 16 

14. 10 i 8 

15. 16.5 16 

16. 14.5 15 

17. 67 ; 66 

18. 76 66 



55 

Subject 26 

1. ' 60 54 54 54 52 55 

2 41 39 40 41 39 40 

3. 43 42 46 42 43 43 

4 . 78 77 74 i 71 72 70 

5. 41 39 40 i 39 37 40 

6. 18 19 19 18 19 20 

7 . 16 17 16 15 16 14 

8. 14 14 14 14 13 14 

9. 48 50 49 47 48 48 

10. 52 56 52 49 50 52 

11. 8.5 11. 5 

12. 14 14 

13. 18 21 

14. 8.5 10 

15. 11.5 14 

16. 17.5 15 

17. 47 45 

18 44 i 36 



56 

Subject 27 

1. 65 59 61 57 56 56 

2. 55 47 50 . 44 47 47 I 

3. 45 45 43 . 44 42 44 I 

4. 72 82 74 74 71 65 

5. 46 42 42 42 45 45 

6. 13 13 14 i 13 16 15 

7. 16 21 20 i 17 18 18 

8. 12 13 10 ; 11 12 13 

9 . 41 47 44 . 41 46 46 I 

10. 40 34 33 . 38 33 36 I 

11. 17 . 19 I 

12. 30 . 28 I 

13. 28 26.5 

14. 17.5 ; 19.5 

15. 25 ; 25 

16. 26.5 ; 28.5 

17. 75 ; 67 

18. 70 . 79 I 



57 

Subject 28 

1 . 58 54 53 60 55 57 

2. 54 46 46 50 43 49 

3 . 42 45 46 . 44 43 43 I 

4 . 69 69 68 66 66 71 

5. 39 38 37 41 37 37 

6. 16 18 18 18 18 16 

7 . 15 14 16 16 16 16 

8 • 14 13 13 13 15 14 

9. 45 45 47 . 47 49 46 I 

10. 45 43 43 ; 41 46 39 

11. 7 ; 8.5 

12. 13 13 

13. 9 .• :s ·; 10.5 

14. 7 .• 5 9 

15. 13 ; 13.5 

16. 13 ·; 12 

17. '49 '. j 36 

18. 3.4 .. 34 ,, 



58 

Subject 29 

1. 57 53 55 52 47 54 

2. 40 39 38 i 40 38 39 

3 . 55 55 40 42 39 41 

4 . 79 72 76 70 77 76 

5. 43 49 43 42 40 41 

6 . 18 18 19 i 19 19 20 

7. 18 16 17 17 18 18 

8. 15 16 14 16 14 16 

9. 51 50 50 52 51 54 

10. 44 43 50 50 51 55 

11. 15.5 i 16 

12. 17.5 i 17 

13. 19 20.5 

14. 8.5 i 9.5 

15. 14 i 13.5 

16. 15 i 17 

17. 63 ; 57 

18. 57 52 



59 

Subject 30 

1 . 67 62 59 59 57 56 

2" 45 43 43 44 41 40 

3 . 48 45 45 44 44 42 

4 . 72 73 68 ; 68 67 67 

5. 39 39 36 35 45 37 

6. 16 17 16 . 16 17 19 I 

7. 17 18 20 18 20 18 

8. 14 14 16 16 16 15 

9. 47 49 52 50 53 22 

10. 51 48 49 ; 46 48 49 

11. 10.5 9 

12. 17.5 18 

13. 17 15 

14. 10.5 11 

15. 15.5 16 

16. 14 ; 16 

17. 80 ; 66 

18. 73 60 



60 

Subject 31* 

1 . 60 60 59 56 57 57 

2 . 45 43 39 40 38 38 

3. 45 45 45 46 45 44 

4. 70 67 71 74 61 63 

5 . 40 39 38 37 36 38 

6 • 15 16 15 18 19 17 

7. 15 16 17 ; 18 16 18 

8 . 13 13 14 13 14 13 

9. 43 45 46 49 49 48 

10. 43 50 49 46 49 47 

11. 12 . 12 I 

12. 18.5 18 

13. 17.5 ; 18.5 

14. 10.5 11.5 

15. 16 17 

16. 18 ; 17 

17. 66 59 

18. 62 50 

*The only left hand dominant subject. 
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Title of Project: 

62 

Consent Fonn 
TEXAS 'l.'m'A'I ' S t;~I\'ERS ITY 

HUHA.'I SUBJECTS RD' IEW CO~TIEE 

Consent to Act as A Subject for Research and Investigation: 

I have received an oral des cription of this study , includin~ a fair ex
planation of the procedures and their purpose, a:,y ass ociated disc o:nforts 
or rJ~kk, and a dr R1:rJptlun of tht· possihlc ~~ncf1t ~ . An oift·r h~~ hl·~n 
made to me tn an5w~r all questions ab ou t th~ ~tudy. ! und e rst ~nd that my 
name \till not be used in any release of the data and that 1 at: free to 
vithdrav at any t:be. 1 further und e rstand t hat no medical s 0rvice o r 
compensation is provided to subjects by the university as a r esult of 
injury from partici pation in research. 

Signature Date 

Witness Date 

Certification by Person Explaining the Study: 

This is to certify that I have fully infonned and explained to t he above 
named person a description of the listed elements of informed consent. 

Signature Date 

Position 

Witness Date 

One copy of this form, signed and ~ itnessed, must be ~iven to each subject. 
A i;econd copy must ·be retained by the investigator for filing ,dth the 
CharimAn of the H=n Subjects Review Committee. A third copy t>R.y be nade 
for the investigator's files, 



APPENDIX C 



64 

:· ~ ·'.F. : ___________ _ 

CATZ: ______ Au_-_,·:_: -----

1st 3rd 1st 2nd 3rd 

1. 1. 

;, 2. 

,, ,. 
L. I· 

..2..,__ ) 

Rt, 

It. Lt 

So tt ,·--+-----+-----t------1-S_:::_t_i~~ •-;-----1----1 _ __ _ 

RI.B 

Ass~ 

RI GS'l' :iI Gfi 'i' 

Pa.l!':1 , 

Lat, 

lFF'l' L~F1' 

Pal t1 . 

~ a t I 

3-r, 

1st 2nd 2nd 'iighes t 

Rt, 

I 
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MINNESOTA RATE OF MANIPULATION TEST-- INTEHPRETATION CHAfH 

SC'ALES 

~ij 
99- l <lJ l !,O I ~ 1~ 1 15J 1l0 126 H 9 It6 115 I 

] ! 
1:- 9 i 70 . 98 - t<r 1"6 

> j 97 • '"' l "-S 207 161 

1$; 139 13'? 15J 119 11 8 

t:ro 

I 
8 I 65 --

1 

) ! 
:.= ! 7 , 60-

- i 
I 

---1 ,; ! r,'., 
I 
I 

cl 
~ I I • 

i I 5 150
--

I I : 
--1 ~: 45 -

1 

i i 

.1 : 
.s 13 : 40 -

~:? 35-
I 

I 
JI 

.!': I I 
~ ! I j 30 --

95 - 20!t JS-( 212 t r.:. 161 ~l 140 1D9 17~ 123 

90 · 211 till :?lit 171 1v; '181 146 161 I~ 126 

s.:;. 215 17::> 2'.!l 175 172 269 l~l I ~ 13'.! 129 

Ill 

75 - n: ••• 1.V. 173 D 7 133 

1,-1 :-:n l•t tlllf1 I"• If.I 1:,.,:. 

.SO - :,~ \C:,,.) 2,2 192 ll'9 301 171 l&J 146 142 

40- :--i ; ~l 19'5 Jf.f.l 175 181 149 H i 

252 2'>1 199 316 

?03 m Jzt laJ 193 15~ 152 

20 · 2;,c 2l7 207 l?7 187 195 157 IM 

262 210 211 33.1 190 193 JfiO IS& 

10- m 230 2o6 214 216 340 I~ l0'2 16.J 16~ 

5. 219 20 r,3 220 729 3...-.1 202 201 161 1n 

3- :?S6 2$3 276 22.C 739 3.:,8 206 210 l iO 179 

2 · 293 :?60 2.61 226 2'-4 36.f 210 213 173 18.:) 

I . 30'2 2(~ 2tK> 7:11 2f,;O :112 '2'16 217 11G 19 ~, 

173 .. 
l ~'J 100 

1'11 Ill 

203 lH 

2u6 117 

212 119 

22 1 

211 113 

2.1.J 1J2 

243 13.! 

24.6 HI 

2~1 ... 
2.51 141 

100 

1('2 

'°' 
107 

110 

113 

IIS 

117 

121 

12:l 

77 

IIO 

SI 

•• 

87 

" 

"' 
97 

.. 
1:21> 101 

128 JO-i 

130 105 

79 

.. 

19 

"'' 
'" 

98 .. 
13'2 107 J (X) 

134 1W 101 

135 Ill 103 

2'65 ) 5'? 140 IIC 1~ 

270 1$6 H ! 116 107 

T,'4 IS& JH 118 108 

21(1 162 147 171 ltO 

116 

120 

l '.!3 

127 

,:SJ 

IY. 

l :JS 

"' 
llu 

'" 
J;) 

.~.7 

160 

163 

166 

1'9 

173 

79 

•1 

87 

£9 

92 

97 

99 

179 1'1.! 

IS? J05 

ISS 106 

g, 

90 

1;, 

w 

40 

31 

20 

" 
10 

_Jj_ 
- --'----- - - - - - --- ------- - - ---·-------
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Purdue Pegboard Raw Scoru--Percentilo Co nversion 
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(Pounds Pr essure ) 

Pcrc-ent1 le - - - --f - ;5;h - - l --5~h - - 1- - - - - - 1·------Age 10th . 75 th . 90th 
Croup 

}lend 

R- - - ;,- r -R- - - ~ - - - - - --- - - - - - - - - - - - - -
!l L R L R L 

20- 2li 48 41 55 49 62 57 70 64 77 71 

25-29 46 39 53 47 61 55 68 62 75 70 

30-34 45 38 51 L6 60 54 67 61 74 6.'3 

35-3? 43 35 I 50 L4 58 52 65 6o 72 67 

40-44 41 35 I 48 
I . 43 56 50 I 64 58 71 65 

. 

1!5-49 40 33 147 41 55 49 62 57 6'J 64 

50,..54 38 32 145 40 1 53 48 60 55 67 62 

55-59 37 30 44 38 51 46 59 54 66 61 

60-64 35 29 42 37 50 45 57 52 64 59 

65-69 33 27 I 4o 35 48 43 I 55 51 63 58 

70-74 32 26 139 34 46 41 54 50 61 56 

75-79 30 24 137 32 45 40 52 48 6o 55 

~84 29 23 136 31 43 ·.39 . 50 46 58 54 
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OSCO PINCH METER 



Ar,e 
Group 

25-29 

35-39 

5~59 

6C>-64 

75-79 

8().84 

10th 

10.5 

10 . 0 

9.5 

9 . 0 

a.o 

6.o 

4,5 

4.0 

10. 0 Ii;>.'., 

9.5, 12 .0 

9.0,11.5 

6.o j 11.0 

7, 0 I 10.0 

9.5 

6.0 I 

4 .o 1 

6 ,. . ) 

3.0 I 6.o 

73 

PAI.Ml-,'R Pn:rn - ml.ALF 

(Pounds Pressure) 

75th 

liend 

L R L 

12.0 l ~•. 0 14.0 17,0 16.0 

11. 5 j 1l . 5 

11.0 I : u.o 

13 . 5 , 16 .5 

13. o I 16 . o 

15 . 5 

15.0 

10. 5 13 .5 12.5 , 15.5 

10.0 I 13. 0 12.0 15.0 14.0 

9.0 i 12 .5 13.5 

8.5, 11.5 10 .5 14.o 13.0 

8.o 11.0 10.0 13.5 12.5 

7. 5,10.5 9,5 12.5 11.5 

9.0 I 12.0 11.0 

6.o I 9 -) 8.51 11.5 10.5 

7,5 11.0 10.0 

5 . 0 I a.5 7 .0 10.5 9.0 

90th 

R L 

19 .0 18 . 5 

18 .5 13 . 0 

18 . 0 17, 5 

17. 0 

17,0 16.0 

16.0 15.5 

15 .5 

15.0 

14.5 14.o 

14 .o 13.0 

13.5 

13 .o l ?. . 0 

12 . 5 11. 5 



Age 
Group 

20-24 

25-29 

35-39 

55-59 

60-64 

75-79 

80-84 

74 

LATFRAL PINCH - IT!-',AIE 

(Potmds Pressure) 

Percent 1le 
;~h - - - f -;5 ~h- - 1 --s~h - - 1- -15;h - - l --9~b - - -

Hand 

R L R L 

10.5 10.0 J 12 .0 11.::; j 14.o 13 .5 16.0 15.5 17.5 17.0 

10.0 9 .51 12.0 11.0 13.5 13.0 1~.5 15 .o 11.0 

9 .5 9.0 j 11:5 11.0 I 13.5 12 . 5 15.0 17.0 

9.5 9.0 I 11.5 10.5 13.0 12 .5 I 15.0 16.5 16.0 

8.s j11.o 10.0 I 13.0 12.0 14.5 14 .o 16.0 15.5 

9.0 8.o I 10 .5 10. 0 12 .5 11.5 I 1:..5 13. 5 16.0 15.5 

7.5 I 10.5 9.5 I 12.0 11.5 / 14.8 13.5 15 .5 15.0 

8.0 7.5 j 10.0 9 .0 12.0 11.0 I 14.0 13.0 15 .o 

9.0 7.0 j 10.0 8.5 11.5 10.5 13.5 12.5 15.0 

7.5 6.5 1 9.5 8.5 11.0 10.0 13.0 14.o 

7 .5 €.5 I 9.0 8.0 11.0 10.0 13.0 12.0 13 . 5 

7.0 6.o I 9.0 7.5 I 10.5 9 .5 12 .5 11. 5 14.0 13.0 

7.0 5.5 ! 8.5 7.5 I 10.5 9.0 12.5 11.5 14.o 13.0 



Age 
Croup 

20-~4 

25-29 

30-34 

35-39 

li0-44 

li5-49 

50-54 

55--59 

6o-64 

65--69 

70-74 

75-79 

80-84 

~;h- - - r 

75 

THREE-POINT PJKCH--FEMALE 

(Pounds Pressure) 

Pcrccnt il~ .. - - - -l -- ;;h - - 1- -~5~h - - l --9~ h - - -25th 

Hand 
- - - ~ -r -- - - - -

I 
- - - - -

~ ·1 · 
- - - - - - - - - - - -

R R L R !l L R L 

10.0 I 
9,0j 12,0 11.0 I lt .0 13.0 15.5 15. 0 17.5 l7.0 

'),5 8 .51 11.5 10. 5 ! 13.5 12 .5 15 . 0 14. 5 17.0 16.5 

9.0 8.0, 11.0 10.0 I 13.0 12.0 11, .5 14.o 16.5 16.0 

ll. 5 1. sl 10.', 10. o I 1?.. 5 1? .0 Jl.5 11,5 16.5 15,5 

8.5 I 7.51 10.5 9.5 I 12.5 11. 5 14 .o 13.5 16.0 15 .5 

8.o 7.ol 10.0 9.0 I 12.0 
I 

11.0 13 .5 13.0 15.5 15 .0 

7.5 6.51 9.5 8.5 1 11. 5 10.5 I 13.0 12. s ! 15.0 14 . 5 

7.0 I 6.01 9.0 s .o 1 11. 0 10. 5 13 .0 12.0 15 .o 14 .0 

6.5 6.oj 9.0 8.o I 10.5 10.0 12. 5 12.0 14 .5 13.5 

6.5 5. s j 8.5 7.5 I 10.5 9.5 I 12.0 11.51 14 .o 13. 5 

6.0 5.0! 8.0 7.0 I 10.0 9.0 I 12.0 11.0 13.5 13.0 
I 

5.5 
I 

li,51 7.5 6.5 I 9.5 8.5 11. 5 10.5 13. 5 12.5 
' 

5.0 I 4.5 ! 7,5 6.o I 9.0 8.5 11.0 10.0 13.0 12.0 
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