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INTRODUCTION 
Occupa t iona l h a n d in jur ies are the m o s t 

c o m m o n occupat iona l in jur ies in H o n g 
K o n g . 3 S o m e of the severe in jur ies will lead 
to loss o f the hand , f requent ly the d o m i 
nant one . T h e o r thopaed ic care of a pat ient 
w i th an amputa ted uppe r l i m b does no t 
stop after surgery. T h e e s sence o f rehab i l i 
ta t ion is p reven t ion and in tegra t ion. T h e 
impor tance of p revent ive measures in oc
cupat ional hand injur ies has b e e n h igh
l ighted in a p rev ious s t u d y . 2 T h e a im of 
this s tudy was to assess the medica l , social 
and psychologica l impac t o n pa t ients w i t h 
an amputa ted uppe r l i m b . T h e data col
lected will hopefully provide useful gu ide
l ines on the p l ann ing and deve lopmen t of 
services in the rehabi l i t a t ion o f uppe r l i m b 
ampu tees and on future research in upper 
l i m b pros theses . 

MATERIALS AND 
METHODS 

O n e hundred pa t ien t s w e r e referred to 
the Sou th K w a i C h u n g Pros thet ic Cl in ic for 
a s se s smen t and fi t t ing o f p ros theses from 
1977 to 1982. T w e n t y o f t h e m were se lec ted 
at r a n d o m for th is pi lot s tudy. The re w e r e 
18 males and two females . T h e ages var ied 

from 15 to 57, and the mari tal s tatus in
c luded seven s ingles , e leven mar r ied , and 
two w i d o w e d . T h e educa t iona l levels w e r e 
be low pr imary in e igh t , p r imary in ten , 
and secondary in two . 

Eighty- f ive percent o f the in jur ies were 
occupa t iona l . All of the v i c t i m s were 
r igh t -handed and 70 percent o f the injur ies 
involved the d o m i n a n t hand . T h e levels of 
amputa t ion w e r e b r o k e n d o w n in to 75 per
cen t b e l o w - e l b o w , 15 percent wris t disar
t iculat ion, and ten pe rcen t a b o v e - e l b o w . 
T h e ages for the first p ros the t ic f i t t ing 
ranged from 3 1/2 to 11 years . Cl in ica l and 
social a s se s smen t s w e r e m a d e at a j o in t 
in te rv iew b y a su rgeon and a pros thet i s t . 
T h e fol lowing in format ion w a s ob t a ined : 

• T h e type of p ros thes i s w i th respect to 
i ts f i t t ing, cos t , t ra in ing , cond i t ion 
unde r use , and m a i n t e n a n c e 

• Func t ion of the p ros thes i s 
• C o s m e s i s of the p ros thes i s 
• T h e ampu tee ' s Act iv i t i es of Dai ly 

L iv ing ( A . D . L . ) and e m p l o y m e n t 
• C h a n g e s in the i r family cond i t i ons 
• Soc ia l welfare ass i s tance g iven to the 

ampu tee s 
• Psychologica l a s s e s s m e n t o f the am

pu tees 
• Spec ia l c o m m e n t s from those inter

v i e w e d on the different m e m b e r s of 



the rehab i l i t a t ion t eam, i . e . , the sur
geon , therapis t s , pros the t i s t s , a n d 
medica l socia l worke r s . 

RESULTS 
The Prosthesis 

All pa t ien ts were fi t ted with the b o d y -
powered p ros thes i s , voluntary o p e n i n g 
hook , and an opt ional cosmet ic h a n d wi th 
a bu i l t - in p rehens i l e grip m e c h a n i s m (Fig
ure 1) . 

M o r e than 90 percent o f the f i t t ings were 
done w i t h i n three m o n t h s of the amputa 
t ion and the pa t ien t s usual ly rece ived a two 
to three m o n t h pe r iod o f t ra in ing super
v i sed b y the pros thet i s t s . T h e fol low-up 
had b e e n genera l ly regular in the first two 
years . After that , pa t ien ts only h a d ap
p o i n t m e n t s for repairs or o ther specif ic 
p rob lems . 

the pros theses and hand led m i n o r repairs 
b y themse lves . 

The cos t o f the p ros theses var ied from 
H K $ 1 , 0 0 0 to H K $ 2 , 0 0 0 . T h e pat ient usual ly 
pa id the fee out of the lump s u m of work
m a n ' s c o m p e n s a t i o n gran ted , bu t 20 per
cen t of t h e m rece ived f inancial ass i s tance 
from the Socia l Welfare Depa r tmen t . 

Function of the Prosthesis 
Six ty percent of the pa t ients used the 

pros thes i s for over ten hours a day, and the 
majori ty of them (80 percent ) used it at 
h o m e (Figure 2 ) . O n l y 60 percent o f them 
regularly used the p ros thes i s at work , and 
these amputees w e r e pr imar i ly heavy 
metal workers w h o ut i l ized the hook in 
p i n n i n g d o w n an objec t . Near ly all pa t ients 
used the cosmet ic h a n d on social occa
s ions . Rela t ive ly few (15 percent) regularly 

T h e f requenc ies of b r e a k d o w n s were re
lated to the durat ion o f usage . T h e frequent 
users had an average o f two to three m i n o r 
repairs a year . Usua l ly the repai r work 
could b e accompl i shed w i t h i n o n e week . 
S o m e of the more innova t ive pat ients in
ven ted thei r o w n m i n o r modi f ica t ions on 

e n g a g e d their p ros theses in sports or rec
reat ional ac t iv i t ies . 

T h e overall c o m m e n t g iven by the am
putees on the funct ional a ch i evemen t o f 
the p ros thes i s w a s good in 70 percent , fair 
in 20 percent , and poor in ten percent . 

Figure 1: All upper limb amputees were fitted with a body powered prosthesis with a hook terminal device and 
functional cosmetic hand. 



Figure 2: Functional achievement 
A 45 year old seamstress had a below-elbow amputa
tion of her dominant right hand. She was fitted with a 
prosthesis two months later. She demonstrated a high 
degree of dexterity and skill in the use of the hook 
terminal device (A), (B), (C). She continued in her 
gainful employment, and managed most of the 
housework. 

Table 1. 

A.D.L. and Employment 
Table 1 i l lustrates the pat tern of A . D . L . 

shared b y ampu tees wh i l e us ing the pros
thes i s . S ix ty to 70 percent of t h e m were 
sat isf ied wi th the different modal i t ies of 
ac t iv i t ies , wh i l e the unsat is factory group 
inc luded the non-use r s and infrequent 
users . 

It was in te res t ing to no te that the two 
non-use r s were b o t h r ight h a n d dominan t s 
and thei r left hands had b e e n amputa ted . 
T h e y s e e m e d to have deve loped a s ing le -
h a n d e d pat tern o f act ivi t ies and re jected 
the a l ternat ive of us ing the p ros thes i s . 

T h e major i ty o f the r ight h a n d domi 
nan ts wi th r ight h a n d amputa t ions suc
cessfully shifted the d o m i n a n c e to the 
normal left h a n d and used the pros thes i s 
on the r ight h a n d as an ass is t ive device . 

O n l y 15 percent of the pa t ients re ta ined 
thei r p rev ious j o b after injury. E igh ty per
cen t found n e w j o b s w h i c h adapted m u c h 
be t te r to the capabi l i ty of their n o w m u c h 
impa i red uppe r l i m b funct ion. F ive per
cen t r e m a i n e d unemployed . 

As a result o f the in jur ies , all the pa t ients 
suffered a s ignif icant f inancial loss. T h e 
a m o u n t g ran ted from the W o r k m a n ' s 
C o m p e n s a t i o n Board w a s usually jus t ade
qua te for subs i s t ence dur ing the per iod in 
the hospi ta l and dur ing rehabi l i ta t ion . T h e 
personal i n c o m e per m o n t h dropped b y 25 
percent . 

Changes in Family Conditions 
A m o n g the 20 pa t ien ts , 12 were the ch i e f 

p rovider for the family. T h e injury and 



Figure 3: Activities of daily living 
A 40 year old clerk had a below-elbow amputation of 
his dominant right hand. He used a functional cos

metic hand well in most of the activities of daily 
living (A). He also attempts to write with the prosthe
sis (B). 

Table 2. 

s u b s e q u e n t loss o f p r e v i o u s e a r n i n g 
capaci ty led to ser ious f inancial p rob lems 
for six of them. T h e w i v e s and older chi l 
dren were forced to seek par t - t ime j o b s in 
order to suppor t the family. Howeve r , n o 
d is rupt ions of mari ta l t ies were de tec ted 
amongs t the marr ied pat ients . 

Social Welfare Assistance 
Table 2 i l lustrates the var ie t ies of social 

welfare ass is tance avai lable to the am
putees . 

Cosmesis of the Prosthesis 
T h e funct ional cosme t i c h a n d was gen

erally wel l accepted b y the pa t ien t s , the i r 
famil ies , and fr iends. T h e h o o k s were re
garded as " s t r a n g e - l o o k i n g " b y over 60 
percent of the pa t ien ts . All of t h e m pre
ferred to h ide the p ros thes i s in the i r 
t rouser pocke ts . 

Psychological Assessment 
T h i s was the mos t difficult part o f the 

study. M o s t pa t ients were reluctant to d is 
close the i r genu ine feel ings regarding the 
injury they rece ived and the e n s u i n g con
sequences . T h e major i ty o f t hem did reveal 
a pe r iod o f grief, frustrat ion, and uncer
tainty that lasted abou t six to 12 m o n t h s 
fol lowing the injury. T h e feeling o f he lp
lessness gradual ly left w h e n they found 

that the pros thes i s w a s actually funct ional 
and succeeded in ass i s t ing them through 
different act ivi t ies . No pat ient rece ived a 
proper referral to see a cl inical psycho lo 
gist . A n y encouragemen t and counse l l ing 
were g iven main ly b y the surgeon , the 
pros thet is t , and the medica l social worker . 

Amputees' Comments on the 
Members of the Rehabilitation 
Team 
Doctors 

Twenty - f ive pe rcen t o f those inter
v i e w e d compla ined that they were not 
adequa te ly informed of the c o n s e q u e n c e s 
of the amputa t ion and the prospects of 
us ing the pros thes i s . Sixty-f ive percent of 
t hem sugges ted that they would l ike the 
fol low-up to b e conduc ted b y the doctors 



and paramedica l staff together , because 
some o f the adminis t ra t ive procedures re
qu i red the au thor iza t ion of the medica l 
staff and s o m e t i m e s they had p rob l ems 
wi th the residual l imb . Ten percent com
pla ined that the doctors were no t helpful in 
the course of rehabi l i ta t ion . 

Prosthetists 
Eighty- f ive percent sa id that the ma in t e 

n a n c e s e r v i c e h a d b e e n sa t i s f ac to ry . 
Twenty- f ive pe rcen t compla ined that the i r 
p ros thes i s took too long to b e fitted ( longer 
than three m o n t h s ) . But the major i ty of the 
pa t ients w e r e sat isf ied w i th the technica l 
superv i s ion g iven at the ini t ia l per iod o f 
p ros thes i s t ra in ing . 

Therapists 
O n l y ten percent o f the pa t ients were 

referred for t ra in ing to occupa t iona l thera
pis ts and phys io therap is t s . T h e y were not 
sure w h e t h e r the ass i s tance g iven was of 
much he lp . 

Medical Social Workers 
T h e major i ty of pa t ien ts rel ied heav i ly on 

the ass i s tance of the medica l social work
ers. Th i r ty percent o f t h e m wou ld have 
preferred more f requent counse l l ings , bu t 
were aware of the l imi ted t ime avai lable for 
these v is i t s . 

DISCUSSION 
F r o m this p re l iminary study, it can b e 

seen that an upper l i m b amputee pat ient is 
confronted wi th va r ious p rob lems , in
c luding medica l , psychologica l , social , and 
f inancial conce rns . T h e uppe r l i m b am
putee group is relat ively neg lec ted in the 
overal l cons ide ra t ion o f rehabi l i ta t ion for 
a m p u t e e s . 1 If the u l t imate a i m o f rehab i l i 
tat ion, the true in tegra t ion of the d isab led 
in to the c o m m u n i t y , is to b e real ized, there 
shou ld b e a wel l -coord ina ted sys tem o f re
habi l i ta t ion care. T h e funct ion o f the t eam 
approach should b e b a s e d o n a special am
putee c l inic and regis t ry h e a d e d b y the 
surgical staff. T h e exper t i se o f the par t ic i 

pa t ing m e m b e r s is then called upon under 
appropr ia te c i r cumstances . 

O f ou t s tand ing s ign i f icance in this pre
l iminary report is the n e e d all pa t ients have 
of increased f inancia l and psychologica l 
suppor t in the early phases of rehabi l i ta 
t ion . 

T h e he lp of the med ica l social worker , 
and if pos s ib l e , a c l inical psycholog is t , wil l 
b e m o s t apprec ia ted in future rehabi l i t a 
t ion efforts. It shou ld b e e m p h a s i z e d that 
only 15 percent of the pa t ients re ta ined 
the i r o ld j o b s , and n o n e of t h e m acqui red a 
b e t t e r pe r sona l i n c o m e fo l lowing r e 
habi l i t a t ion . 

T h e t ra in ing in use of the pros thes i s 
should b e a jo in t effort b e t w e e n the prosthetist, the phys io therap i s t , and occupa
t ional therapis t . T h i s re t rospect ive r ev iew 
does demons t ra te the lack of coopera t ion 
and coord ina t ion a m o n g the paramedica l 
staff conce rn ing th i s area. It mus t b e recog
n ized that if the pa t i en t fails to acqui re the 
hab i t and skill of u s ing the p ros thes i s in 
the first s ix to 12 m o n t h s , the chance of a 
regular usage wil l b e very r emote . T h e in i 
tial t ra in ing pe r iod is doubt less ly the m o s t 
impor tan t phase of the ent i re p rogram, and 
the med ica l staff should superv ise very 
closely du r ing th is pe r iod . 

A g e does no t s e e m to have a s ignif icant 
inf luence on the usage of the uppe r l i m b 
pros thes i s . H o w e v e r , n o n e o f the pa t ien ts 
are over 60 years of age. T h e major i ty of the 
pa t ien ts are w i t h i n the act ive i n c o m e 
ea rn ing years , and are eager to ob ta in the 
m a x i m u m benef i t s from the p ros theses . 

T h e b o d y p o w e r e d hooks and funct ional 
cosmet ic hands are qu i te well accepted b y 
the major i ty o f pa t ien t s , a l though the 
p ros theses are ma in ly used as ass is t ive 
tools to the normal h a n d . T h e rehabi l i ta 
t ion of a n o n - d o m i n a n t h a n d to take over 
the j o b of its amputa t ed counterpar t is un
ders tandably faster than the t ra in ing for 
the u t i l iza t ion of a p ros thes i s . H o w e v e r , 
after abou t one year ' s t ra in ing , mos t pa
t ients adapt comfor tab ly to a rev ised two 
h a n d e d pat tern of activity. 

T h e poss ib i l i ty o f f i t t ing a myoelec t r ic 
p ros thes i s had b e e n inqu i r ed b y some pa
t ients w h o were aware o f the recent de
ve lopmen t s in p ros thes i s manufac tur ing . 



N o n e o f t hem howeve r , w a s aware o f the 
cost of such pros theses , nor were they in
formed abou t the complex i ty related to the 
m a i n t e n a n c e r e q u i r e m e n t s . T h e b o d y 
powered pros thes i s is r easonab ly p r iced , 
and eas i ly m a i n t a i n e d at the pros thet ic 
w o r k s h o p . It s e e m s o b v i o u s that the ex
p e n s i v e p rogram o f myoelec t r ic p ros theses 
wil l take m a n y years to c o m e to matur i ty . 
T h e o p t i m i s m of s o m e early worke r s in 
m y o e l e c t r i c s 4 does no t s e e m to b e presen t 
in H o n g K o n g . 

A l though the funct ional cosmet ic h a n d 
is far f rom m e e t i n g all the aes the t ic re 
q u i r e m e n t s , all pa t ients preferred hav ing it 
fit for spec ia l social occas ions . S ince the 
in te rchange o f the h o o k te rmina l dev ices 
and cosmet ic hands is s imple , such c o m b i 
na t ion does encourage an a lmost con t inu 
ous use of the p ros thes i s th roughout the 
day. 

O n e of the non-use r s in our ser ies lost 
h i s h a n d at the age o f f ive, b u t the pros the
sis w a s fitted 11 years la ter at the age of 16. 
Obv ious ly , h e totally m i s s e d the chance of 

ch i ldhood rehabi l i t a t ion and reeduca t ion . 
T i m e l y fi t t ing o f p ros theses for ch i ldren 
b e l o w the age o f 12 should cer tainly b e 
cons ide red and special p ros theses should 
b e deve loped accordingly. 

H a v i n g c o m p l e t e d th i s p r e l i m i n a r y 
study, w e are l ook ing forward to a large 
scale con t inua t ion s tudy, w h i c h is ex 
pec ted to cover a target popula t ion of 400 
a m p u t e e s , in the nea r future. 
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