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SUM M ARY

An ed ited  version o f  a paper presen ted  to the S A S P  whilst the 
author was G uest L ecturer a t the U niversity o f  Stellenbosch, 
this artic le  p resen ts a positive  view point about physio therapy  
services f o r  elderly  people. There is a great deal o f  challenge, 
a n d  p o ten tia l reward, in geria tric physio therapy, bu t therapists 
m ust be appropria tely educated, creative a n d  enthusiastic. A 
rapid ly increasing elderly population, which w ill include 
physio therap ists, dem ands a m ore active contribution  fro m  
p h ysio therap ists i f  unnecessary dependency is to be preven ted  
or am eliorated.

G e r i a t r i c s  is n o t  a s o u g h t - a f t e r  w o rk  ro le  for  
physio therap is ts .  Indeed,  m an y  w ho  choose  it have 
m o tiva t ions  o th e r  than  a b u rn in g  am b i t io n  to  im prove  the 
lot o f  elderly people. F o r  exam ple ,  pa r t - t im e  h ours  are  a 
c o m m o n  st im ulus .  T h a t  m a n y  o f  these therap is ts  provide 
d ed ica ted  a n d  en thusiast ic  service c a n n o t  be questioned.  
H ow ever ,  there  is p robab ly  little d o u b t  tha t ,  given an 
a l ternat ive ,  geriatrics  w ould  no t  be the w ork  o f  choice for the 
majority .

T here  are  a  n u m b e r  o f  reasons for  this cu r re n t ,  ap p a re n t ,  
lack o f  a t trac tiveness .  G enera l ly ,  the role is n o t  considered  
or , if th o u g h t  a b o u t ,  is rejected because  o f  the ‘F o u r - U n s ’ — 
U n i n t e r e s t i n g ,  U n e x c i t i n g ,  U n c h a l l e n g i n g  a n d  
U nrew ard ing .

In a su rvey  o f  fo rty -one  sen ior  phy s io th e rap y  s tuden ts  at  
the Universi ty  o f  Stel lenbosch the fo llow ing was one o f  the 
q ues t ions  asked:

“ D o  you wish to  work  with old people? W h y ,  W hy  N o t? ” 
Tw enty-e igh t  o r  sixty-eight percent  o f  the s tu d e n ts  replied in 
the a ff i rm at ive  with such c o m m e n ts  as:
•  They  of ten  app rec ia te  the efforts.
•  It is very rewarding.
•  T hey  a re  th a n k fu l  for  every small deed.
•  It is in teresting.
•  I m ay  be ab le  to  m ake  their  lives w or th  living.
•  They  have experience f rom  which I can benef it .
•  T h ey  d o n ’t take  every th ing  for g ran ted .

T h ir teen  o r  th ir ty  tw o  percen t  o f  the s tu d e n ts  did  no t  wish 
to  w o rk  with elderly  people. Seven o f  these ind ica ted  that 
they p refe rred  to  w ork  with y ounger  people  —  a choice 
which ca n n o t  be a rgued  o r  c o n d em n ed .  T h e  rem ain ing  six 
s tu d e n ts  gave the fo llow ing reasons for no t  w ishing to  work 
with elderly patients:

•  I d o n ’t th in k  I am  able  to  be pa t ien t  en o u g h  with them.
•  I d o n ’t l ike it, they  a re  to o  fragile.
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O PSO M M IN G

A s 'n geredigeerde weergawe van 'n re feraa t voorgedra aan die 
S A F V  le rw yl E re-iek trise  te U niversiteit Stellenbosch, s te l 
hierdie a r tik e l 'n positiew e siening van fis io tera p eu tiese  dienste  
vir bejaardes. D aar is ’n groot uitdaging. en potensie le  
beloning. in geria triese fisio terap ie , m aar terapeute m oet 
toepaslik  opgevoed, v ind ingrvk en entoesiasties irees. 'n Vinnig 
toenem ende bejaarde bevolking , w at fis io te ra p eu te  sa l insluit. 
verg 'n m eer a k tiew e  bydrae van fis io te ra p eu te  indien onnodige 
a fh a n k likh e id  voorkom  o f  verbeter sa l word.

•  W ith o ld e r  people you must  have m o re  pat ience  a n d  give 
a lot o f  en co u rag em en t .  I’m a f ra id  I ju s t  d o n ’t have  the 
patience.

•  I t ’s n o t  easy to  c o m m u n ic a te  with them .
•  M ost  o f  the t ime you  c a n ’t set h igh  goals  for  them , you 

m ust  ju s t  get them  active a n d  func t iona l  again .
•  T he ir  p a tho logy  is to o  extensive a n d  their  p rognosis  for 

full recovery is no t  very g ood .  I like to  see results a n d  do  
no t  like long- te rm  work.

These  six s tude n ts  a re  a sou rce  o f  pa r t icu la r  concern .  
C e rta in ly ,  they only  represent  fifteen percen t  o f  the total 
s tuden ts  surveyed.  H ow ever ,  the ir  reasons reflect an  a t t i tude  
which c a n n o t  be based o n  a n y  d ep th  o f  w o rk  experience. 
Their  negative a p p r o a c h  has, pe rhaps ,  been learned f rom 
o th e r  negative people.

While  these six s tuden ts  have been quite  definite  in 
rejecting the idea o f  w o rk in g  with elderly people ,  it is 
d o u b t fu l  if m a n y  o f  the s ixty-eight percent  m ore  posi tive 
s tu d e n ts  will op t  to  w ork  in geriatrics . Sen ior  physio ­
therap is ts  will d isc ou rage  them , an y w ay ,  by counsel l ing  the 
d an g ers  o f  specia l iza t ion  for  a y o u n g  g rad u a te .  T h is  is a 
perplexing  a t t i tu d e  because  geriatrics  is no t  a special ty. It is 
really the only  genera l  practice a rea  o f  p h y s io th e rap y  left^i 
T he  p a t i e n t s ’ ages range  over  fo rty  o r  m ore  years, so  it c a i^  
h a rd ly  be called age specialist.  T h e  con d i t io n s  t rea ted  range 
th ro u g h  the entire  a du l t  sp e c t ru m  with, p e rh ap s ,  the 
excep t ion  o f  obste tr ics ,  bu t  cer ta in ly  n o t  sexual ity . So, o n  the 
basis o f  d iagnos is  it is difficult  to just ify  the label , specialist.  
The t r e a tm e n t  techn iques  requ ired  by the p h ys io therap is t  
w ho  w orks  with elderly  people  derive f rom  jus t  a b o u t  
every th ing  the s tu d e n t  has been tau g h t  so  it is no t  techn ique 
specialist.  Ju s t  h o w  it has c o m e  to  be  des igna ted  a specialist  
service is difficult  to determ ine.

M os t  y o u n g  p h ys io the rap is ts  will o p t  for  acu te  hospita l  
w o rk  because  it is m ore  interest ing, exci ting, challeng ing  and  
rew ard ing .  S trangely ,  the m ajo r i ty  o f  their  pat ien ts  will 
p r o b a b ly  be elderly bu t  tha t  is n o t  seen as  a m a jo r  p rob lem  
b ecause  it is acu te  care, no t  geriatrics .  Sadly, th o u g h ,  the 
f rag m en ted  acu te  hosp i ta l  service sys tem leaves the y o ung  
p h ys io therap is t  feeling in a d e q u a te  in dea l ing  with the 
p ro b lem s  of  elderly  people. Quickly, ca r ing  for  elderly 
peop le  becom es un in teres t ing ,  uiTexciting, uncha l leng ing  
a n d  un rew ard ing .

Still, tha t  is the fault  o f  the old  people . We b lam e them  for 
the ir  a p p a re n t  lack o f  po ten t ia l .  We never  b lam e the
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ed u ca t io n  p ro g ra m m e  which spent h u n d re d s  o f  hours  
teaching s tude n ts  techn iques  bu t  no t  even m inu tes  teaching 
them  a b o u t  age ing  itself. We never  b lam e the in adequa te  
acu te  hospita l  sys tem which is m ore  co n cerned  with 
d iagnos is  a n d  crisis in te rven t ion  than  it is with  people an d  
their  p rob lem s. We never  b lam e ourselves a n d  the un insp ired  
p rofessional  leadersh ip  in geriatrics  we provide.  We blam e 
the old  person  w h o  lacks po tentia l .

Unless physio therap is ts ,  indeed  m em b ers  o f  all health  care 
disciplines , begin to  c o m e  to  te rm s with the a p p ro p r ia te  care 
o f  d isab led  elderly people, society  will beco m e  overw helm ed  
by the m ag n i tu d e  o f  the co n seq u en t  dependency .  By the tu rn  
o f  the cen tu ry  So u th  Africa will have a p o p u la t io n  which is 
curren tly  es t im a ted  to  becom e fifty million, o f  w h o m  ten 
percent o r  five mill ion will be over  sixty-five years o f  age. It 
must  be realized tha t  this represents  a d o u b l in g  o f  the old  age 
po p u la t io n  in the next eighteen  years. (R em em ber ,  
physio therap is ts  w h o  g ra d u a te d  p r io r  to I960 will be par t  of  
this old  age  popu la t ion !) .

If presen t  disabil i ty  t rends  con t inue ,  we m ay  antic ipa te  
kthat som e tw en ty  percen t  o f  the elderly peop le  will have 
p rob lem s which h a m p e r  independence ,  tha t  is one million 
people.  O f  these, so m e  five percen t  may beco m e  d ep enden t  
to a  degree  tha t  ful l- t ime nu rs ing  care is requ ired  —  two 
h u n d re d  a n d  fifty th o u sa n d  people.

F o r  those w h o  te n d  to see o ld  age in itself as a p ro b lem , it 
shou ld  be stressed tha t  som e e ighty  percen t  o f  elderly people  
will rem ain  relatively fit. well an d  in d ep en d en t  th ro u g h o u t  
their  lives. If social a t t i tu d es  rem ain  positive, the  m ajo r i ty  of  
elderly peop le  will no t  need  signif icantly  m o re  f rom  society 
than  in their  ear l ier  ad u l t  years.  A positive social  a t t i tu d e  is, 
however, essential.  P hysio therap is ts ,  with the ir  expertise  in 
m o vem en t  a n d  mobil i ty ,  have an im p o r ta n t  role in 
develop ing  this a t t i tude ,  bu t  only  if they  a re  p rep a red  to  
par t ic ipa te  ap p ro p r ia te ly .

One o f  the m y th s  which is p reva len t  in society, an d  in 
phys io therapy ,  is the n o t io n  th a t  fra ilty, leading to  senili ty, is 
an  inevitable c onsequence  o f  ageing. An u n d e rs tan d in g  o f  
no rm al  physiological  ageing  is essential if this m yth  is to be 
dispelled. M a n y  o f  the b o d y ’s sys tems require  activi ty  — 
stress a n d  exercise  —  to m ain ta in  m axim al  function. 
U nnecessa ry  rest is m ore  an  e n em y  than  a friend to  elderly 
people.  E n c o u ra g in g  the individual  to m a in ta in ,  o r  develop, 
a life-style which p ro m o te s  the re ten t ion  o f  m ovem en t skills, 
is a very valuable  c o n t r ib u t io n  which phys io therap is ts  may 
m ake,  especially in the p re-re t i rem en t  years.  It o u g h t  to  be 

I rem em bered  tha t  rare ly  is it to o  late to  in t ro d u c e  an  elderly 
person to  a beneficial , progressive activi ty  o r  exercise 
p ro g ram m e.  Physio therap is ts  need  to  realize,  however ,  that 
activity can be as effective as  fo rm al  exercise. W o rk ,  spor t  
a n d  recreation  m ay  prove  to  be m ore  accep tab le  than  
exercises.

A n o th e r  myth which is c o m m o n ly  held, is tha t  elderly 
people  can n o t  learn new skills. T hus ,  m a n y  physio therap is ts  
view geriatric  r eh ab i l i ta t ion  as an  u n rew ard in g  activi ty. 
N orm al  physiological  ageing  does ,  indeed, place difficulties 
in the way o f  learn ing.  H ow ever ,  herein lies the challenge o f  
geriatrics. T he  p h ys io therap is t  needs to be ab le  to  assess the 
s i tua t ion  c o m p e ten t ly  to d iscover  exactly  w hat  h a m p e rs  the 
learn ing  p rocess a n d  then  a t t e m p t  to  m od ify  the situation .  
F o r  exam ple ,  if lea rn ing  to  walk  a f te r  a f rac tu red  fem ur is 
com plica ted  by a p o o r  s h o r t - te rm  m em ory ,  slowed speed of  
response to  s timuli a n d  deafness,  the re-education  
techniques must  be a d a p te d  to  facili ta te co m pliance  with 
instruc tion .  A b a n d o n m e n t  o f  the elderly pe r so n  usually  
signifies lack o f  know ledge  a n d  skill on the pa r t  o f  the 
therap is t ,  no t  necessarily  lack o f  po ten t ia l  in the patient .

G e r i a t r i c s  c a n  b e  in t e r e s t in g  a n d  r e w a r d in g  if

Physio therap ists  a re  p r ep a red  t o c o n s id e r t h e t o t a l  person.  A 
m edical d iagnos is  does n o t  p resen t  en o u g h  in fo rm a t io n  to 
plan ap p ro p r ia te  p h y s io th e rap y  in te rven t ion .  An assessm ent 
built a r o u n d  tes ts a n d  m easu rem en ts  o f  jo in t  range an d  
muscle s t reng th  is. usually , quite inadequa te .  A br ief  case 
h istory  m ay  serve to i l lustrate this point .

Patient 78 year  old  lady, n o rm a lly  lives a lone ,  only  d a u g h te r  
lives I 000 km away.

Diagnosis F ra c tu red  neck o f  femur,  M o o r e ’s prosthes is . 
Initial assessm ent Pa t ien t  refuses to co-opera te ,  is confused 

an d  weepy. S itting a n d  s ta nd ing  balance  poor .
Progress D oes  no t  m ake  a n y  effort to  work.
Discharge recom m endations W hee lcha ir  d e p en d en t ,  to  go  to 

an  old  age hom e.
If the physio therap is t  h a d  pu rsu ed  the initial assessment 

fully she m ay  have found:
•  D epress ion  result ing f rom  fear o f  the fu ture ,  the presence 

of  a  u r in a ry  ca the te r  an d  u r ine  bag; the d e tached  
m a te rna l ism  o f  the staff.

•  C o nfus ion  resulting f rom  a s lowed speed o f  response to 
st imuli;  f rom  high tonal  deafness;  f rom  unfam iliar  
s u r ro u n d in g s  a n d  f rom  the anaes thetic ;  all c o m p o u n d e d  
by depress ion .

•  Postu ra l  hypo ten s io n  caus ing  the ba lance  p rob lem s,  
o r ig ina ting  in the anaes thet ic ,  p ro lo n g ed  bed  rest an d  
in a p p ro p r ia te  d ru g  therapy .

•  D im in ished  p ro p r io cep t io n ,  especially  k inaes thesia  in 
feet, which is a  c o m m o n  n o rm a l  physiological  ageing 
p h e n o m e n o n .

•  Muscle w eakness result ing f rom  bed  rest.
•  F ea r  o f  pain.

All o f  these p ro b lem s can  be m a n ag ed  by the 
physio therap is t  directly  o r  by referral to others. A c o m p e te n t  
geriatric  physio therap is t  will d iscover  a n d  deal  with these 
p ro b lem s a n d  then ,  poss ib ly ,  successfully inst i tute  a walking  
re-educa t ion  p ro g ram m e.

It is essential  for  the fu tu re  o f  phy s io th e rap y  as a 
profession  tha t  phys io therap is ts  be c o m e  m o re  active an d  
more  effective in the care o f  elderly people . M ost  societies a re  
being co n f ro n ted  with a rap id ly  g ro w in g  elderly p o p u la t ion .  
G o v e rn m e n ts  a re  beg inn ing  to  view the fu ture with serious 
concern  as m ore  a n d  m o re  f inancial  resources a re  d iverted  
in to  the care  o f  d e p e n d e n t  elderly  people.

The per iod  o f  u n res t ra ined  g ro w th  in acu te  hosp i ta ls  is 
com ing  to  an  end ,  if it is no t  over  a l ready ,  because  o f  the 
p o p u la t io n  exp los ion  a n d  the rea liza t ion  tha t  expensive 
hospita l  care  ca n n o t  be the first p r io r i ty  in the health  budget .  
“ Fiscal re s t ra in t”  is a c o m m o n  phrase  in hospita l  
m an a g e m e n t  today .  H osp ita l-based  phy s io th e rap y  services 
will no t  escape  the b udge t  restr ic t ions. C o m p e te n t  physio ­
th e rap y  can  m a k e  a definitive c o n t r ib u t io n  to the con tro l  o f  
dep en d en c y  in old  age. It will, how ever ,  be an  essential 
service on ly  if there is a co n cer ted  a t t e m p t  to  respond  
actively to the challenge.

There  can  be little d o u b t  tha t  effective p h y s io th e rap y  in 
the care o f  d isab led  elderly  people, especially the preven t ion  
o f  m u ch  unnecessa ry  dep en d en c y ,  will require  the 
physio therap is t  to m ove ou t  o f  the  hosp i ta l  a n d  in to  the 
c o m m u n i ty .  M a n y  sen io r  p h y s io th e r a p i s tsd o ,  in fact,  realize 
this a n d  have m ot iva ted  for h o m e  o r  c o m m u n i ty  care  
positions. It m ust  be recognized ,  how ever ,  tha t  it is most  
unlikely tha t  there will be a p p ro v a l  g ran ted  to  the c rea t ion  o f  
m a n y  new posit ions ,  because  there  is no t  the m o n ey  to pay 
for them , even if the personnel  were available. T hus ,  heads  o f  
d e p a r tm e n ts  need to  co ns ider  ways o f  re-a llocating cu r re n t  
s ta ff  resources. This  is n o t  easy  because  we “ believe”  that  
wha t  is be ing  d o n e  a t  p resen t  is to o  im p o r ta n t  to  relinquish.
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Sou th  A frican  p h y s io th e rap y ,  like phy s io th e rap y  in most 
coun tr ies ,  is be ing co n f ro n te d  with a grea t  challenge. The 
response  o f  the p rofess ion ,  now, will de te rm ine  its future . 
T he  e d u ca t io n  p ro g ra m m e s  have a significant responsibili ty  
for deve lop ing  cu r r icu lu m s which will p ro d u c e  g raduates  

’ w ho  a re  able  to  respond  to  the challenges .
P e rhaps  we need a little less physics a n d  a little more

econom ics ,  pol itical sc ience a n d  c o m m u n ic a t io n  skills to  
nam e b u t  three areas in which we tend to  display 
i n a d e q u a c i e s .  U n d e r g r a d u a t e  e d u c a t i o n  p r o g r a m m e s ,  
how ever ,  dep en d  greatly  o n  the hospita l  m odels  to  set the 
pa t te rn .  W i th o u t  posi tive responses here to  the challenges 
inherent  in an increasing  d e p e n d e n t  p o p u la t io n ,  little will 
happen .

THE MACROPLAN FOR GERIATRIC CARE
P. D E  V. M E I R I N G ,  M.B.,  B.Ch.,  F .R .C .P .  (Ed in) ,  M .R .C .P .  (Lond)*

S U M M A R Y

A m acroplan and a m icroplan fo r  geria tric  care are outlined. 
The term s geria tric  m edicine and  the geria tric  pa tien t are 
defined. A typ ica l extended  com m unity  geria tric  team  is 
illustra ted  by  m eans o f  a table, as well as an overall p lan  fo r  co­
ordinating these services. The expecta tions o f  the geriatrician  
in respect o f  the contribu tions to be m ade b y  the physio ­
therapist are d iscussed  under f iv e  headings.

O P S O M M I N G

'n M akrop lan  cn ’n m ikrop lan  vir geria triese sorg  word  
geskets. D ie term e geria triese geneeskunde en die geriatriese  
pasien t word gcdefiniecr. 'n T ipiese uitgebrcide gcm censkaps  
geria triese span, asook 'n oorkoepelenele plan om  hierclie 
dienste te  kodrelineer, word deur mickle! van tabcllc 
geillustrcer. D ie verw agtinge van die geria triese geneesheer ten 
opsigte van die bydraes wat deur die fis io te i apeut g em aak kan  
word, word onder v y f  hoofdc bespreek.

King  an d  M a r t id ip o e ro  (1978) define a m icrop lan  as an 
a ttem p t to id en tify  a subsystem  with a to ta l health  care system  
and  to build  the fra g m e n ts  o f  this sy stem  in to  an entity , the 
m icroplan, which m ust f t  into the to ta l sy stem  a n d  im prove its 
function ing .

These  a u th o rs  use the term  m ac ro p la n  to describe  national  
health  plans o f  the  t rad i t iona l  k ind; these, w hen  applied  to 
geriatrics ,  will include co n s id e ra t io n  o f  social and 
dem o g ra p h ic  fac to rs  and  the to tal  p lan n in g  for  care o f  
geriatric  pa t ien ts  in hosp i ta ls  an d  the c o m m u n i ty  by all 
agencies an d  discip lines th a t  must  be involved in delivering 
such care. T h e re  will therefore  be a s t ro n g  e lem ent o f  
s ta tu to ry  con tro l  an d  c o o rd in a t io n  if the m a c ro p la n  is to be 
an efficient m ed iu m  for care  o f  the frail a n d  sick elderly.

As by no m eans  all elderly persons  can  be classif ied as 
geriatric , it is necessary  to  define the te rm  as that branch o f  
general m edicine concerned with the clinical, preventive, 
rem edial and socia l aspects o f  illness in the elderly.

T he  ger ia tr ic  p a t ien t  can  be defined (S h a p i ro ,  1979) as an 
elderlv person who is not able or like ly  to be able to m aintain  
independence in the com m unity  w ithout help in som e o f  the 
supportive, basic or rem edial needs.

It must by n o w  be a p p a re n t  tha t  geriatric  care ca n n o t  be 
the exclusive m o n o p o ly  o f  the d o c to r  since a n u m b e r  o f  
disc iplines an d  techn iques ,  as well as vo lun ta ry  an d  s ta tu to ry  
agencies, must  be em ployed  to deliver  care on  a b ro a d  front 
in hospitals , nu rs ing  hom es ,  old age h o m e s , '  sheltered 
housing  an d  the c o m m u n i ty .  A m a c ro p la n  will be m a d e  up  of  
a n u m b e r  o f  m icrop lans .  In en unc ia t ing  the principles o f
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m a c ro p la n n in g  in this context ,  it is necessary to lay do w n  a 
n u m b e r  o f  m ic ro p la n s  an d  then  to  indicate  ho w  best these 
can  be co o rd in a te d  and  applied  in the m ost  cost effective 
way. In day to day  health  carc  o f  aged' persons ,  the 
ger ia tr ic ian  may be looked u p o n  as the c o n d u c to r  o f  the 
o rches tra ,  who, while hav ing  a vital co o rd in a t in g  role, 
can n o t  p ro d u c e  good  music unless all the individual  players 
are  c o m p e ten t ,  d isc iplined an d  coopera t ive .  Likewise, no 
m a t te r  h o w  go o d  the individual  players  may be, a c a c o p h o n y  
will result  f rom  their  total ly  u n c o o rd in a te d  efforts  in 
a t te m p t in g  to  render  a difficult  pe r fo rm an ce  w ithou t  a 
c o n d u c to r .  T he  var ious  disc iplines, skills and  agencies whose 
m icrop lans  for  ger ia tr ic  practice  m us t  co n t r ib u te  to the{ 
overall  m a c ro p la n ,  are  briefly indica ted  so  th a t  the var ious 
w orke rs  in the field can  have som e idea where  their  
indiv idual  c o n t r ib u t io n s  will fit in to  the general  scheme o f  
things.

T A B L E  I show s the co m p o s i t io n  o f  a typical ex tended 
c o m m u n i ty  geriatric  team. R a th e r  than  a geographically  
located  enti ty ,  this team  will (part icu la r ly  in an  e n v ironm en t  
where geriatric  m edic ine  is no t  yet well developed)  tend to  be 
cons t i tu ted  by a list o f  persons  o r  agencies,  available  when 
requ ired .  H ow ever ,  in a wel l-run G er ia t r ic  Unit  there will be 
regular  m ult id isc ip linary  case discussions as pa r t  of' the 
prac tica l  w ork  o f  the Unit  a n d  it is w hen  this is well 
developed  and  per t inen t  to the w ork  load  th a t  a G er ia t r ic  
Unit is at  its best . It is, how ever ,  only  those  most  closely 
concerned  with direct day  to day  care  tha t  will meet in the 
w ards  o r  o u tp a t i e n t  clinics in hosp ita ls ,  clinics an d  day 
hospitals .

An overall  p lan  for  co o rd in a t in g  these m an y  services has 
been p resen ted  (M eiring,  1982a) as indicated  in T A B L E  2, 
whilst the place o f  hosp i ta l -based  services is i l lustrated in fig. 
1.
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