Studies of the Upper-Extremity Amputee

[1l. The Treatment Process

THE amputees who took part in the NYU
Upper-Extremity Field Studies obtained their
new prostheses through a treatment process
characterized by seven clear-cut steps. These
were preprescription examination, prescription,
preprosthetic therapy (if indicated), fabrica-
tion of the prosthesis, initial checkout, train-
ing, and final checkout.

The preprescription examination was con-
ducted at the beginning of the treatment proc-
ess in order to obtain information that would
be useful in formulating the prescription and
planning the entire treatment program for the
patient.

As for prescription, the research and educa-
tional program strongly encouraged the clinic-
team approach, wherein the physician, as
clinic chief, involved the prosthetist, the
therapist, the patient, and frequently other
individuals, such as the social worker or the
vocational counselor, in the prescription proc-
ess. The resulting prescription not only covered
the strictly medicosurgical aspects of manage-
ment but also specified the type of prosthesis
and components that were to be used and the
training the patient was to receive.

The preprosthetic phase of treatment, when
indicated, was directed toward providing the
patient with the necessary strength and range
of motion to operate his prosthesis and toward
conditioning his stump for wearing it.

In the fabrication process, the prosthetist,
working with the patient, carried out the con-
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struction and fitting of the prosthesis in ac-
cordance with the specifications of the pre-
scription.

Initial checkout, which was done on a team
basis, consisted of a systematic inspection and
evaluation of the prosthesis to ensure that
accepted standards of construction and func-
tion were achieved. This step was accomplished
before the amputee received training and be-
fore he was permitted to wear his prosthesis
for any extended period.

Training consisted essentially of two parts
—controls training and use training. The
purpose of controls training was to develop the
ability to open and close the terminal device,
control prehension force, operate the wrist unit,
interchange terminal devices, and, in the
above-elbow cases, flex the prosthetic elbow
and operate the elbow lock. Use training was
designed to develop the ability to utilize the
prosthesis in practical tasks related to daily-
living activities and to occupational require-
ments.

Final checkout was performed after the
completion of training or after an initial period
of wear. It paralleled initial checkout in that
many biomechanical evaluation procedures
were repeated to determine if wear had given
rise to any difficulties or deficiencies. But in
addition to the evaluation of the prosthesis
itself final checkout also included an evalua-
tion of training and of the amputee's ability to
use the prosthesis at a practical level.

This paper is primarily an account of the
experiences and opinions pertaining to the
treatment process as obtained from interviews
with 359 adult, male amputees both at the
beginning and at the end of their participation
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in the studies. The information concerning
checkout and training is supplemented by
clinical data from records of an additional 410
amputees who participated in clinical aspects
of the study.

The general characteristics of the research
group of 359 amputees closely parallel those of
the 1630 amputees in the survey group (Section
I1). Between the two groups there were no
significant differences with respect to age,
height, weight, marital status, cause of ampu-
tation, or strength and range of motion on the
side of the amputation, although there were
slight differences in educational level, in ex-
perience with arm prostheses, and in the rela-
tive frequency of below- and above-elbow
types. These data are presented in Appendix
I (page 85).

In interpreting the data in this section,
certain considerations should be kept in mind.
First of all, a considerable portion of the in-
formation is based on the amputees' recollec-
tions of past events. The differences that may
exist between the recollection of events and
the events as they actually happened constitute
a possible source of error. A second considera-
tion has to do with the amputees' interpreta-
tions of the questions asked during the inter-
views, especialy at the beginning of the study.
Terms such as “clinic,” "prescription,"
"checkout," "physical therapy,” and "train-
ing" may have had widely varying meanings
for different subjects. For example, a subject
might have said that the prosthesis he was
wearing at the beginning of the study had been
subjected to a checkout when in reality it had
been given only a cursory inspection instead of
the systematic examination and evaluation
that constituted a "checkout” in our meaning
of the term.

A third factor has to do with the number of
amputees who were able to give meaningful
responses to these questions. In some instances
and for various reasons usable responses were
not obtained from the entire group. In some
cases questions were not answered. In most
instances, however, classifiable responses were
obtained from at least 80 percent of the group,
and it seems reasonable that these responses
are representative of the attitudes of the
entire group.

On the positive side, there is good reason to
assign a considerable degree of importance to
the opinions and reactions expressed by the
subjects, since, in the last analysis, the amputee
is the final judge of his prosthesis. The extent
to which he accepts and approves of the proc-
ess through which he obtains his prosthesis
may have considerable bearing on the extent
to which he accepts and uses the device.

PRESCRIPTION

Prior to their participation in the research
studies, only 17 percent of the amputees had
ever received an arm that was prescribed by a
clinic team (physician, limbfitter, and thera-
pist). In the great majority of cases, decisions
as to the type of limb and components had
been made either on an individual basis by the
limbfitter or the amputee or jointly by both
limbfitter and amputee. Fifty-six percent of
the amputees approved of this procedure, the
most frequent reason (21 percent) given for
approval being that they were consulted con-
cerning their choice.

In the group (44 percent) that did not ap-
prove of the preprogram procedure through
which they had received a limb, 14 percent
reacted negatively to the fact that they were
not consulted. It was somewhat surprising to
find that an additional 18 percent expressed
the opinion that the amputee should not be
consulted. Of the total group, 12 percent felt
that the doctor should prescribe the prosthesis.
Apparently a significant number of amputees
prefer to trust the judgment of others in the
matter of prosthetic replacement. Others (and
the number probably increases with their
prosthetic experience) prefer to become per-
sonally involved in the selection of components
best suited to their needs.

Since al of the prescriptions for the new
prostheses and related treatments were ar-
rived at on a clinic-team basis, the amputees
were asked the following question to obtain
their reactions to the team method of pre-
scription: Do you think that prescription of a
new arm by a clinic consisting of a doctor, limb-
fitter, and therapist is a good procedure? Ninety-
four percent of the amputees answered in the
affirmative. Compared to the mixed reactions
concerning the preprogram procedures, the



figure of 94 percent clearly indicates that the
amputees preferred the new procedure. By far
the most frequent reason given for this re-
sponse was that the combined experience which
could be obtained through the clinic procedure
was useful. Typical comments were:

. more heads are better than one."
. . experience of several people is helpful."
'. . . no aspect is overlooked."

Other reasons that were mentioned relatively
frequently can be classified under these head-
ings:

. prevents errors."

. team members act as a check on each other."

... amputee becomes involved in the prescrip-

tion."
Among the 6 percent who did not approve

of the procedure, the most common reason

offered was that:

"An old wearer knows what he needs."

To obtain information on the parts the vari-
ous clinic members played in prescription, the
amputees were asked: Who was most influential
in deciding the kind of arm you should havef
The replies are summarized in the accompany-
ing chart.

TERMINAL DEVICES

The next two charts show the relative fre-
quency with which the various types of ter-
minal devices were prescribed in the research
study. For purposes of comparison, data on the
hands and hooks that were being worn at the

WHO WAS MOST
INFLUENTIAL IN
DECIDING THE
KIND OF ARM YOU
SHOULD HAVE ?

g%

2%

22%
- “THE PROSTHETIST"
5%

“NYU RESEARCH RER"
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beginning of the study are included under the
heading "Old Prosthesis."

In interpreting the prescription data on
hands and hooks, consideration should be given
to the fact that it was a policy of the research
program to encourage the prescription of
APRL hands and hooks in order to obtain
additional data for evaluation of these devices.
This accounts for part, but by no means all, of
the changes in terminal components of the old
and the new prostheses. Other factors involved
in the changes were related to an increasing
tendency on the part of clinic groups to pre-
scribe aluminum hooks and hooks with rubber
or neoprene facings and to a natural interest in
the possibilities of voluntary-closing terminal
devices with their wide range of grasp forces.
In the case of the APRL hand, the wide range
of grasp forces was combined with improved
appearance. This natural curiosity and interest
in new devices is reflected in the increased use
of the Sierra two-load hook also.

WRIST UNITS

The new prostheses showed a marked in-
crease in the prescription of positive-locking
wrist units with the "quick-change" discon-
nect. The chief reasons for this increase related
to:

1. Specific vocational or avocational indications
for a positive lock to control rotation.

2. Prescription of both hand and hook for approxi-
mately four out of five subjects. A substantial majority
of these cases required a wrist unit with a "quick-
change" feature to facilitate interchange of hand
and hook.

“THE CLINIC TEAM "
52%

I “THE THERAPIST"
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TERMINAL DEVICES PRESCRIBED
( In Psrcent of A/l Amputees )

HOOKS
OLD PROSTHESIS NEW PROSTHESIS

WRIST-FLEXION UNITS prescribed in the research group. Ten were for

There were only two wrist-flexion units on bilateral amputees; six were for above-elbow,
the old prostheses. Both cases were bilateral four for shoulder-disarticulation, and two for
amputees. Twenty-two wrist-flexion units were  below-elbow amputees.

TERMINAL DEVICES PRESCRIBED
(In Percent of Alf Amputees )

HANDS
OLD PROSTHESIS NEW PROSTHESIS

%

ar _

'2"!
——=
NO HAND
oo -




WRIST UNITS PRESCRIBED
{ In Percent of Alt Amputeas)

FRICTION TYPE

NEW

POSITIVE LOCK
"Quick Disconnect”

BELOW-ELBOW HINGES

A marked increase in the number of flexible
hinges prescribed reflects the increased aware-
ness of the value of utilizing residual rotation
of the forearm stump whenever possible so that
the need for pre-positioning the terminal de-
vice with the sound hand can be reduced or
eliminated entirely. An additional advantage of
flexible hinges is that they are less likely to
damage the sleeves of the
wearer's clothes.
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ELBOW UNITS

A guiding principle in the prescription of
prosthetic elbow units for above-elbow and
shoulder-disarticulation prostheses was that
locking should be accomplished independently
by controls attached to the harness, without
recourse to operation of controls by the sound
hand. The extent to which this principle was
applied can be seen from the data, which show
that all elbow units prescribed were harness-
operated. This is a highly significant change
from the data relating to the old prosthesis,
which show that only 46 percent of the old
elbow units were harness-operated.

SOCKETS

Practically all of the prescriptions for the
new prostheses specified plastic laminate as
the material to be used in fabricating the
socket. The data on the socket material used
in the old prostheses show that 37 percent
were made of plastic, 28 percent were made of
leather with a steel frame, and the remainder
were made of fiber and metal, wood, or leather.
Approximately four out of five of the new
prostheses had double-wall sockets, as com-
pared to less than one out of five of the old
prostheses. Twelve percent of the old and 14
percent of the new below-elbow sockets were

BELOW-ELBOW HINGES PRESCRIBED

BELOW-ELBOW CUFFS

Prescription for  below-
elbow cuffs showed a marked
change toward smaller cuffs
and elimination of straps.
This change is a result of
increased recognition of the
desirability of providing a
cuff large enough to give ade-
quate stability and suspen-
sion but which would also
have minimum bulk, would
restrict motion as little as
possible, and would give
greater comfort.

(/n Percent of Below-Flbow Amputees )

FLEXIBLE  STEP-UP

RIGID
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of the split-socket,

step-up type. in both BELOW-ELBOW CUFFS PRESCRIBED
the old and the new (In Percent of Below-Elbow Amputees)
prostheses. OLD PROSTHESIS NEW PROSTHESIS
HARNESSES

The data on har- Y/
reso srow a ghly W00
significant increase in | TRICEPS PAD
the number of figure- [ ,:(_, ? T'
eight harnesses pre- _ T“ (: .
scribed for below-elbow 51% 55%

and above-elbow cases .

with the new prostheses % Most holf cufis on oid prostheses
i hed biceps strap; on half cuffs

as Compared with the 3/. CUFF with most néw prostheses strop

old. The reasons for AT

lated to the favorable 41% .

attitude of the program L
toward this simple type
of harnessing, except
for cases wherein heavy
lifting was expected. Practically al of the
shoulder-disarticulation amputees had chest-

strap harnesses on both the old and the new

Vinyon tape was specified in 96 percent of
the prescriptions for new prostheses, and cot-
ton webbing or nylon or dacron tape were

prostheses. prescribed in the remaining 4 percent.
OLD PROSTHESIS NEW PROSTHESIS
I = I = A & &8 6 &
HARNESS v 7 N, A\ AN AN AN W AN
OPERATED —}| [ ¥ —-b| [ 1P X P [P (XD ¥ )
B2 (| B2 (| gz |1 B2 ] g (12 || B2 |
46% 100 %
= 4
MANUALLY AN =
OPERATED q ' [
L2 1] i | ABOVE-ELBOW UNITS
41% o PRESCRIBED
l'-.'” EACH SYMBOL=20%
FITCH TYPE =
(no lock) ;
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PREPROSTHETIC
THERAPY

BELOW-ELBOW HARNESSES PRESCRIBED

( In Percent of Below-Elbow Amputees)
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In the old prostheses, 83 percent of the
harnesses were made of cotton webbing, 8 per-
cent were of leather, and the remaining 9 per-
cent were made of vinyon or nylon tape. The
marked shift to the use of vinyon tape was due
primarily to the presumably superior charac-
teristics attributed to vinyon with respect to
dimensional stability, washability, fraying, and
resistance to bacteria and fungi.

CONTROL SYSTEMS

All of the prescrip-
tions for new prostheses
called for the use of the
Bowden cable in the
control system. In the
old prostheses, 58 per-
cent utilized Bowden
cable; the remainder
utilized nylon cord,
leather, or steel cable
without a housing. The
change to Bowden
cable was effected to
take advantage of its
higher  efficiency in
transmitting forces.

Four out of ten sub-
jects said they had re-
ceived treatment by
some form of exercise
or other physical
therapy prior to their
entrance into the study.
The same proportion
of the group indicated
that their stumps had
been bandaged to bring
about shrinkage.

In response to the
question, Do you think
these [preprosthetic]
treatments were helpful ?,
79 percent replied in
the affirmative and
offered the following
reasons (in order of de-
creasing frequency): increased strength, in-
creased range of motion, helped stump shrink-
age, reduced pain, improved function, reduced
flabbiness.

During the course of the research studies,
preprosthetic exercise or other physical therapy
was prescribed for 13 percent of the amputees
treated. That only a relatively small propor-
tion of the subjects received preprosthetic

NEW

1% L 2%

ABOVE-ELBOW HARNESSES PRESCRIBED
{ /n Percant of Above-Elbow Amputees )

NEW

r .
i L S
| ™

CHEST STRAP &
SHOULDER SADDLE
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treatment is accounted for by the fact that
most of the amputations occurred quite some
time before the amputees participated in the
program. In most cases, treatment consisted
primarily of exercise to increase strength and
range of motion of the stump. Other physical-
therapy measures, such as diathermy, massage,
and hydrotherapy, accounted for a relatively
small proportion of treatments. Almost all of
the subjects indicated that treatment was
received daily.

Seven percent of the amputees had their
stumps bandaged to cause shrinkage. About
two thirds of this small group indicated that
bandaging had been continued over a period of
4 to 12 weeks; the remainder of the group said
that bandaging had been continued for more
than 12 weeks.

Of those who did receive preprosthetic
treatment, 88 percent considered the treat-
ments helpful. The reason given most fre-
quently was that the treatments increased
strength and range of motion. About one out
of five subjects mentioned stump shrinkage as
the chief beneficial effect.

INITIAL CHECKOUT

With reference to arms worn prior to en-
trance into the program, the subjects were

NUMBER OF CLINIC VISITS TO PASS

INITIAL CHECKOUT

i

seiow ELaow_

asked: Was your arm checked for fit, confort,
and function before it was delivered to youf
Four out of five indicated that their prostheses
had been subjected to some form of initial
checkout or evaluation, even though this was
not done on a formal basis. One third of this
group said that the limbfitter had made the
check. Thirteen percent designated the physi-
cian as having made the check, and 9 percent
said the check was made at the hospital. The
others did not provide specific information as
to who performed the checkout or evaluation.

A basic principle guiding operations in the
Field Studies was that the amputee would not
be permitted to wear his new prosthesis or
proceed to training until initial checkout had
been passed successfully. If deficiencies were
encountered that would interfere with wear or
training, recommendations for correction were
made, and the amputee was scheduled to ap-
pear again so that initial checkout could be
completed.

Several factors serve to explain why a rela-
tively large proportion of amputees had to
appear before the clinic two or more times in
order to pass initial checkout. One is that the
checkout procedure proved to be highly effec-
tive in directing attention to the necessary
corrections and adjustments in individual
components and to the
prosthesis as a whole.
A second related to the
relatively high and
rigid standards estab-
lished by the checkout
procedure. A period of
time was generally re-
quired before the pros-
thetic experience neces-
sary to meet these
A standards was gained.
= The relatively greater

[Two | | 5 [3or woRE]

ABOVE-ELBOW
0

frequency with which
| above-elbow and shoul-
] der-disarticulation am-
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L

BILATERAL

20 40 60
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putees failed to pass
initial checkout on the
first appearance, as
compared to below-
elbow amputees, was
for the most part due



to difficulties in har-
nessing. In addition,
the relatively small
number of shoulder
disarticulations seen
meant that it took
correspondingly longer
to obtain substantial
experience in their fit-

INITIAL CHECKOUT

TOTAL DEFICIENCIES = BOI
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SOURCES OF DEFICIENCIES

Below-Elbow Prostheses

{ In Percent of Tofal Deficiencies )

FINAL CHECKOUT
TOTAL DEFICIENCIES = 339

fing and harnessing. SOCKETS

While a majority of

- CONTROL =
tial checkout on the
first presentation, this HARNESSES
does not mean that no
defl_cl_er?aes were four_1d BELOW-ELBOW [P
at initial checkout in o HINGES i
these cases. More often
than not, a number of BEL%ﬁ;%BOW 6%
minor deficiencies were
found, which resulted TERMINAL o
DEVICES

in a "provisional pass"
rather than a "pass."
When a provisiona
pass was given, recom-
mendations were made
for correction of
the minor deficiencies
found. When the amputee reported for his first
training period, a check was made to see that
the recommended changes had been effected.

Among the below-elbow subjects, the most
frequent deficiencies found at initial checkout
were in connection with sockets. With above-
elbow amputees, the deficiencies found most
frequently were in connection with harnessing.
The fewest deficiencies were encountered with
wrist units. The charts show the order in
which the various components ranked accord-
ing to the number of deficiencies found.

The amputees taking part in the study were
asked: Do you think it was worth while that the
new arm was checked for fit, comfort, and func-
tion before it was delivered to you? Ninety-four
percent of the replies were yes. The most
common reasons given for these replies were:

3%

. . to correct and prevent problems."
'. . . provides a check on fit."
" . . provides a check on comfort."
'. . provides a check on prescription.”

wrisT units [ 4o

Some of the comments of those few who did
not think it was a good procedure were:

' . . made no necessary changes to arm."

'. .. am intelligent enough to decide for myself if
it is comfortable.”

'. . . could be checked out at limbshop."

" .. had to wear it first to see if anything was
wrong."

TRAINING

The data pertaining to previous training
showed that 42 percent of the amputees had
received prosthetic training sometime prior to
the beginning of the study. Eighty-nine per-
cent of this group expressed the opinion that
this training was helpful. Three fourths of the
amputees who received no previous training
said they thought training would have been
helpful, while the remaining fourth thought
it would have been of no use.

Data obtained from the clinical studies
showed that 81 percent of the subjects received
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training, that 14 per-
cent received no train-

SOURCES OF DEFICIENCIES

ing, and that owing to
incomplete records the
training status was in-
definite for the remain-
ing 5 percent. Among
the amputees who re-

INITIAL CHECKOUT

TOTAL DEFICIENCIES = 970

Above-Elbow Prostheses

{ In Percent of Total Deficiencies )

FINAL CHECKOUT
TOTAL DEFICIENCIES = 358

ceived no training, 39% HARNESSES “
the most common
reasons offered were: 27% g?g;gﬁ; “
the amputee had worn
a prosthesis before [ 5% EEECOTRUTICEN 12% |
and previous training
was considered ade- m SOCKETS
quate; the amputee
passed the prosthetic- . TERMINAL m
use test without train- - DEVICES
ing; the amputee de-
clined training. 2%l wrist units 5o,
In response to a
query concerning the
value of prosthetic

training, four out of five
amputees replied in the affirmative. Among
the most frequent reasons given for the af-
firmative answer were:

"...training gives an idea of what can be done
with the prosthesis."

". . . learned mechanical operation of components."

"., . expedited use of arm."

Of the group who did not believe that train-
ing was valuable, there were proportionately
twice as many below-elbow as above-elbow
amputees. They offered such comments as:

"...using an arm is easy."

training was not well organized."
"... | would rather learn my own way."
"...amputee was left on his own too much."
". . . training helped very little."

training was not long enough "

In response to the question, Do you believe
the training you were given in the use of your
new prosthesis could be improved?, 41 percent
answered in the affirmative. About one fourth
of those who answered in the affirmative ex-
pressed the opinion that there should be more
training in activities of daily living. An equal
number thought that more time was needed.
Among the group that expressed the opinion

that more time was needed there were more
than three times as many above-elbow ampu-
tees as there were below-elbow amputees.

Other suggestions for improvement of train-
ing were:

". . .there should be more enforced training."

". .. provide a training manual which would alow
the amputee to practice at home."

". .. adapt training to occupational needs."

". . .there is not enough supervision of training."

The total training time for an individual
amputee ranged from half an hour to 99 hours,
but more than nine out of every ten amputees
received less than 20 hours of training. Except
for bilateral amputees, more than eight out
of every ten amputees received 10 hours or
less of training. The average number of hours
of training for each amputee type is based on
the great majority of amputees (94 percent)
who required less than 20 hours of training. Of
the small remaining group of amputees (6 per-
cent), one half received from 21 to 30 hours
of training; the other half received from 30 to
99 hours. It must, however, be emphasized
again that the larger part of this group had
had previous prosthetic experience.



The average length of individual training
sessions for the amputees in the clinical studies
was one hour and forty minutes. There was no
significant difference in the figures for below-
elbow, above-elbow, shoulder-disarticulation,
and bilateral amputees. For almost 50 percent
of the amputees, the length of the individual
sessions was one hour.

In reply to the question, Did any difficulties
arise in connection with the operation or comfort
of your new prosthesis during training or the
initial period of use?, 54 percent of the ampu-
tees replied in the affirmative. Among the
below-elbow subjects, the socket was the most
frequent source of difficulties relating to fit
and comfort, while among the above-elbow
group the harness constituted the major source
of trouble. With respect to function, operation
of terminal devices and the control system
were the most troublesome. The control system
was the most common source of difficulty with
respect to maintenance.

FINAL CHECKOUT

Prior to participation in the Field Studies,
less than 30 percent of the amputees had had
their prostheses rechecked for fit, comfort, and
function after the period of initial wear or
training. In accordance with the procedures
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described in Section I, all prostheses in the
Field Studies were subjected to fina checkout
after the completion of training or the initial
period of wear. At this time not only was the
prosthesis given a systematic and thorough
inspection and evaluation but, in addition, an
appraisal was made of the patient's ability to
use the prosthesis, and a careful examination
was made to see if there were any medical or
surgical problems that might interfere with
successful wear and use. Clinics considered that
an amputee had "passed" final checkout only
when there were no further surgical, medical,
or prosthetic problems of any kind that re-
quired attention.

Sixty percent of the prostheses passed fina
checkout on first presentation, 26 percent
passed on second presentation, and 14 percent
required more than two appearances to pass
final checkout. This compares with 69 percent,
24 percent, and 7 percent, respectively, for
initial checkout.

The decrease in the number of prostheses
that passed final checkout on first presentation,
as compared with initial checkout, was due
chiefly to the results of wear of the prosthesis,
the emphasis on the amputee's ability to use
the prosthesis, the apparent need for additional
training, and the need for modifications which

AVERAGE HOURS
OF TRAINING

AV AV d¥ T T EACH SYMBOL = ONE HOUR
TRVl
R . 4 B . . A 48
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NUMBER OF CLINIC VISITS TO PASS

FINAL CHECKOUT
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and also in the relative
increase in deficiencies
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PERCENT OF ALL CASES

had been overlooked at the initial checkout or
on which judgment had been withheld until
the effect of wear could be determined. The
actual number of deficiencies found at final
checkout was, however, smaller by far than
the number at initial checkout. Among the
below-elbow amputees, the total number of
deficiencies recorded at final checkout was
only 339 as compared with 801 at initial check-
out. The corresponding figures for above-elbow
amputees were 358 at final checkout and 970
at initial checkout. These figures show clearly
that the prostheses were far better at final
checkout than they were at initial checkout,
even though it took a little longer to get
through the checkout procedure.

As was the case at initial checkout, the
difficulties found most frequently at final
checkout were related to socket fit for the
below-elbow amputee and to harnessing for
the above-elbow amputee. The fewest difficul-
ties were encountered in relation to wrist
units. The order in which various components
ranked according to the number of deficiencies
found is to be seen in the combined data for
initial and final checkout.

The effects of wear and use were to be seen
in the continued difficulties with fit and com-
fort of the below-elbow socket at final checkout

sis indicates, however,

that most of these
difficulties were not
with the internal

mechanism but rather
with other factors such as adjustment of the
harness and control attachments that activate
the elbow lock.

In response to the question, Do you think it
was worth while that your arm was rechecked for
fit, comfort, and function after training and
initial period of wear?, 90 percent of the replies
were in the affirmative. The most frequent
reason for this reply was that the recheck
permitted problems to be corrected. Typical
comments were:

"...gives an opportunity to correct problems
after wear."

'. . . experts can see difficulties better."

'. . .itisimportant to find out if arm still functions
properly."

" ... it provides a general check."

SUMMARY

The amputees' experience in the field-
studies program differed quite markedly from
their previous prosthetic experience with
respect to prescription and final checkout.
Prior to their participation in the study, less
than one out of five had ever had a prosthesis
that was prescribed by a clinic team, and less
than one third had had their previous pros-
theses subjected to a final comprehensive
checkout.



The differences with respect to preprosthetic
treatment, initial checkout, and training were
less marked. Relatively fewer amputees re-
ceived preprosthetic treatment in connection
with the new prostheses than was the case in
connection with the prostheses that were
being worn at the beginning of the study. This,
of course, can be accounted for by the lessened
need for these services with increased pros-
thetic wear.

Although a substantial majority of the
amputees said that their previous prostheses
had been subjected to some form of initial
checkout or evaluation, these had not been
done on any forma or systematic basis and
had in general not involved the application of
standards of acceptance.

Forty-two percent of the amputees who had
worn a prosthesis prior to the beginning of
the study had recelved training in its use,
although the nature or extent of this training
is not clear from the data. More than eight
out of ten subjects received training with the
prostheses obtained in the research program.

Amputee opinion pertaining to the treat-
ment process, as indicated by the data gath-
ered, was for the most part strongly in favor
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of the new procedures. Ninety-four percent
of the amputees approved of the team method
of prescription. Eighty-eight percent of those
who received preprosthetic treatment said
the treatments were helpful. Ninety-four per-
cent were of the opinion that initial checkout
was worth while.

Four out of five amputees were of the opinion
that the training they received in the use of
their prostheses was valuable. But 41 percent
of the group thought that training could be
improved. The most frequent suggestions for
improvement were to increase the amount of
training time and the amount of training in
meaningful activities of daily living.

The find checkout to which all of the pros-
theses in the research studies were subjected
was particularly comprehensive and designed
to uncover any medicosurgical, prosthetic,
training, or other factors that might interfere
with successful wear and use. Nine out of ten
amputees were of the opinion that this pro-
cedure was worth while.

All in all, the treatment process inaugurated
as part of the studies was considered valuable
and achieved a high degree of amputee accept-
ance.



