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A BST R AC T  

O b je c t iv e :  S eve r a l  f r a i l t y  a s s es sm en t  t o o l s  h av e  b een  d eve l op ed  i n  

r e cen t  y ea r s ,  bu t  t he r e  i s  no  g o l d  s t and a r d  t h a t  t e l l s  w h i ch  a r e  m os t  

s u i t ab l e  i n  d i f f e r en t  c l i n i ca l  s e t t i n gs  ba s ed  on  t he i r  s ens i t i v i t y ,  

s p ec i f i c i t y ,  ap p l i c ab i l i t y ,  and  f ea s ib i l i t y .  

A im :  Th i s  l i t e r a t u re  r ev i ew  a im s  to  d e t e rm in e  w hi ch  f r a i l t y  a s s es sm en t  

t oo l s  a r e  mo s t  app ro p r i a t e  f o r  d i f f e r en t  c l i n i ca l  s e t t i n gs — n am el y ,  

p r im a ry  ca r e ,  hos p i t a l / em erg ency  d ep ar tm en t s  (E D ) ,  an d  n u rs in g  

h om es— by  ev a l u a t in g  th e i r  s ens i t i v i ty ,  s p ec i f i c i t y ,  ap p l i cab i l i t y ,  an d  

f ea s i b i l i t y .  

D es i gn :  L i t e r a t u r e  r ev i ew  

M e th od s :  S ea r ch es  w e r e  co nd u c t ed  i n  P ub Med ,  S co pu s ,  an d  E l s ev i e r  

u s i ng  d a t ab as e - s p ec i f i c  s ea r ch  t e rms  su ch  a s  “ e l d e r ly , ”  “o ld e r  adu l t , ”  

“ f r a i l t y , ”  “ f r a i l  t oo l , ”  “ f r a i l t y  s c reen in g ,”  an d  r e l a t ed  k ey w o rds ;  

m anu a l  s ea r ch es  o f  g u id e l in e  w ebs i t es  w e r e  a l so  p e r fo r med .  U s in g  th e  

P IC OS f r am ewo r k ,  s tu d i es  p ub l i s h ed  in  En g l i sh  o v er  t he  p a s t  1 1  y ea r s  

( 2 01 4– 20 25 )  t h a t  fo cus ed  on  p a t i en t s  ag ed  ≥6 5  y ea r s  ( exc l ud i ng  

t e rm in a l ly  i l l  i nd i v i du a l s )  w e r e  i n c lu ded .  

R esu l t s :  T h e  f i nd ing s  r ev ea l  m a r k ed  he t e ro g en e i ty  amo ng  f r a i l t y  

i n s t r um en t s ,  l i k e l y  b ecaus e  d i f f e ren t  s ca l es  c ap t u r e  d i s t i nc t  

co mp on en t s  o f  f r a i l t y .  In  p r im a r y  ca r e ,  w h er e  t i m e  co ns t r a i n t s  an d  th e  

n eed  f o r  s e l f - admi n i s t e r ed  to o l s  p r ev a i l ,  t h e  PR ISM A -7  an d  E AS Y - C ar e  

T OS  a r e  r e com m end ed .  In  h os p i t a l  s e t t i n gs ,  t h e  FRA IL  sca l e  and  t h e  

F r a i l t y  Ind ex  ( F I )  e f f ec t iv e ly  p r ed i c t  m o r t a l i t y  an d  hos p i t a l i z a t i on  

r i sks ,  a id i ng  c l i n i ca l  d ec i s io n -m ak in g .  In  E D s ,  r ap i d  f r a i l t y  d e t ec t io n  

i s  c r i t i c a l ;  t h us ,  t he  PR ISM A -7  i s  p r e f e r r ed  du e  to  i t s  op t im al  b a l an ce  

o f  s p ec i f i c i t y  and  sen s i t i v i ty .  Th e  FRA IL - N H  s ca l e  i s  s u i t ed  f o r  b r o ad  

s c r een in g  i n  l o ng - t e r m ca r e  s e t t i n gs ,  w h i l e  t h e  F I  i s  be t t e r  f o r  i n - d ep th ,  

i nd iv i du a l i z ed  as s es sm en t s .  

C on c l us io n :  O v er a l l ,  15  s tu d i es  f r om  A m er i ca ,  E u ro p e ,  A s i a ,  and  

A u s t r a l i a  w e r e  an a ly zed .  Al t ho ug h  d i rec t  com p ar i s on s  a re  ch a l l eng i ng  

b ecaus e  m an y  s tu d ie s  fo cus  on  a  s i ng le  t o o l ,  t h e  ev id en ce  su pp o r t s  a  

t w o- s t ep  ap p ro ach  i nv o l v in g  an  in i t i a l  b r i e f  s c r een in g  q ues t io nn a i r e  t o  

d e t ec t  f r a i l t y ,  fo l l ow ed  b y  a  mo r e  d e t a i l ed  a s s e s sm en t  t o  d e t e r min e  
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c a r e  n eeds  a t  t h e  i nd iv id ua l  l ev e l .  Ad d i t i o n a l  i n v es t ig a t ion  i s  

w a r r an t ed  t o  en h ance  th e  c l i n i ca l  r e l ev an ce  o f  g u i d e l i n es  f o r  f r a i l t y  

i d en t i f i c a t i on  an d  to  s t an d ar d i ze  th e  us e  o f  t h e s e  i n s t r umen t s  i n  b o t h  

c l i n i ca l  an d  r es ea r ch  s e t t i ng s .  

K ey wo r ds :  co mp r eh ens iv e  g e r i a t r i c  as s e s sm en t ,  f r a i l t y ,  a s s es sm en t  

t oo l s ,  f e as i b i l i t y ,  o l d e r  ad u l t s ,  FR A ILT O O LS P r o j ec t ,  d i f f e r en t  c l i n i ca l  

s e t t i ng s ,  P r im a ry  ca r e  se t t i ng ,  Ho sp i t a l  s e t t i n g ,  E m er g ency  D ep a r tm en t  

s e t t i ng ,  Lo ng - T er m C ar e  s e t t i n g  

A BB RE VI AT IO NS  

T a b l e  1 .  A b b r e v i a t i o n s  [ s o u r c e :  L u i s a  B r i x ]  
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T a b l e  2 .  A b b r e v i a t i o n s  [ s o u r c e :  L u i s a  B r i x ]  

 

T A B L E  O F  C O N T E N T S  

1 .  I N T R O D U C T I O N  

1 . 1  B A C K G R O U N D / S I G N I F I C A N C E  O F  F R A I L T Y  A S S E S S M E N T   

1 . 2  D E F I N I T I O N  O F  F R A I L T Y   

1 . 3  P R E V I O U S  R E S E A R C H  O N  F R A I L T Y  A S S E S S M E N T  T O O L S  

1 . 4  P U R P O S E  A N D  O B J E C T I V E S  O F  T H E  T H E S I S  

 

2 .  M E T H O D O L O G Y  

 

3 .  R E S U L T S   

3 . 1  O V E R V I E W  O F  P R I M A R Y  C A R E  S E T T I N G S  

3 . 2  R O L E  O F  F R A I L T Y  A S S E S S M E N T  I N  P R I M A R Y  C A R E  

3 . 4  O V E R V I E W  O F  H O S P I T A L  S E T T I N G S  

3 . 5  R O L E  O F  F R A I L T Y  A S S E S S M E N T  I N  H O S P I T A L S  A N D  E M E R G E N C Y  

D E P A R T M E N T S  

3 . 6  O V E R V I E W  O F  L O N G - T E R M  C A R E  F A C I L I T I E S  

3 . 7  R O L E  O F  F R A I L T Y  A S S E S S M E N T  I N  L O N G - T E R M  C A R E  
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4 .  A N A L Y S I S   

4 . 1  F R A I L T Y  A S S E S S M E N T  T O O L S  U S E D  I N  P R I M A R Y  C A R E  ( A C C O R D I N G  T O  C A S E  

S T U D I E S )  

4 . 1 . 1  C O M P A R A T I V E  A N A L Y S I S  O F  F R A I L T Y  A S S E S S M E N T  I N  P R I M A R Y  C A R E  

4 . 2  F R A I L T Y  A S S E S S M E N T  T O O L S  U S E D  I N  H O S P I T A L S  ( A C C O R D I N G  T O  C A S E  

S T U D I E S )  

4 . 2 . 1  C O M P A R A T I V E  A N A L Y S I S  O F  F R A I L T Y  A S S E S S M E N T  I N  H O S P I T A L S  

4 . 3  F R A I L T Y  A S S E S S M E N T  T O O L S  I N  E M E R G E N C Y  D E P A R T M E N T S  ( A C C O R D I N G  

T O  C A S E  S T U D I E S )  

4 . 3 . 1  C O M P A R A T I V E  A N A L Y S I S  O F  F R A I L T Y  A S S E S S M E N T  I N  E M E R G E N C Y  

D E P A R T M E N T S  

4 . 4  F R A I L T Y  A S S E S S M E N T  T O O L S  U S E D  I N  L O N G - T E R M  C A R E  F A C I L I T I E S  

( A C C O R D I N G  T O  C A S E  S T U D I E S )  

4 . 4 . 1  C O M P A R A T I V E  A N A L Y S I S  O F  F R A I L T Y  A S S E S S M E N T  I N  L O N G - T E R M  C A R E  

F A C I L I T I E S  

4 . 5  I M P L I C A T I O N S  F O R  C L I N I C A L  P R A C T I C E  A N D  P O L I C Y  

 

5 .  D I S C U S S I O N  

5 . 1  S U M M A R Y  O F  F I N D I N G S  

5 . 2  C H A L L E N G E S  A N D  L I M I T A T I O N S  I N  F R A I L T Y  A S S E S S M E N T  A C R O S S  C L I N I C A L  

S E T T I N G S  

5 . 3  F U T U R E  D I R E C T I O N S  A N D  A D V A N C E S  I N  T E C H N O L O G Y  F O R  F R A I L T Y  

A S S E S S M E N T  

 

6 .  C O N C L U S I O N  

6 . 1  R E C A P  O F  K E Y  F I N D I N G S  

6 . 2  F I N A L  R E M A R K S  

 

7 .  R E F E R E N C E S  

 

8 .  A N N E X E S  

 

1 .  I NT RO DU CT ION  

1 . 1  B A CKG RO U ND /S IG NI FI CA N CE OF  F R AI LTY  ASSES SMEN T  

Fr a i l t y  i s  a  g ro wi ng  co n cer n  in  ag i ng  p o pu l a t io ns ,  p a r t i cu l a r ly  amo ng  

o ld e r  adu l t s  i n  a cu te  and  l on g - t e r m  ca re ,  a l on g  wi t h  in d iv i du a l s  f a c i ng  

s o c i a l  v u l ne r ab i l i t i e s  (1 ) .  As  l i f e  exp ec t ancy  con t in u es  t o  r i s e ,  s o  do es  

t h e  i n c i d en ce  o f  f r a i l t y ,  mak i ng  ea r ly  i d en t i f i c a t io n  and  m an ag em ent  

c r u c i a l  fo r  im p ro v in g  in d ep end en ce  and  ov e r a l l  w e l f a r e .  M any  t oo l s  

w e r e  d ev e lo p ed  t o  m eas u r e  f r a i l t y ,  p r im a r i ly  t o  p r ed i c t  ad v e rs e  h ea l t h  

o u t com es .  H ow ev er ,  s im pl e  t oo l s  o f t en  l a ck  th e  d ep th  t o  i n f o rm  
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p e r so n a l i z ed  ca r e  p l ans .  Mul t id om ai n  a s s es s m en t s  b as ed  o n  

co mp r eh ens i v e  g e r i a t r i c  ev a l u a t i on  can  un co v e r  r ev e rs ib l e  con d i t i o ns  

an d  h i gh l ig h t  t a rg e t  d om ai ns  f o r  i n t e rv en t i on  (1 ) .  I t  i s  e s s en t i a l  t o  

u n de r s t an d  a n  i n d iv id u a l ' s  f r a i l t y  co ur s e  b ecau s e  i f  f r a i l t y  w or s en s ,  

m o r t a l i t y  r i s k  b ecom es  h ig h e r ,  an d  t h e  q ua l i t y  o f  l i f e  b eco m es  w o rs e .  

O n e  h as  t o  b e  ca r e fu l  w hen  com par in g  r e s u l t s  f ro m d i f f e r en t  f r a i l t y  

t oo l s  b ecau se  m et ho d o lo g i ca l  d i f f e r ences  can  m ak e  in t e rp r e t a t io n  

d i f f i cu l t  (1 ) .  As  cu r r en t  f r a i l t y  as s es sm e n t s  an d  in t e r ven t io ns  a r e  r a th e r  

d i f f e r en t  i n  t h e i r  f ea t u r e s ,  t he r e  i s ,  f o r  n ow ,  on ly  l im i t ed  ev id ence  (1 ) .  

R e l i ab l e  c l i n i ca l  p rac t i c e  g u id e l in e s  (CP Gs )  a r e  v i t a l  w hen  i t  co m es  to  

d i ag no s in g  and  t r e a t in g  f r a i l t y .  Th es e  g u i d e l i n es ,  i n fo rm ed  by  

ev id ence ,  p ro v id e  hea l t h car e  p r ac t i t i one r s  w i th  r e com mend a t io ns  o n  th e  

m os t  e f fec t iv e  t r e a tm en t  s t r a t eg i es .  How ev e r ,  a l t ho ug h  ex i s t i ng  CP Gs  

p r im a r i l y  fo cus  o n  i d en t i fy i ng  f r a i l t y  an d  i t s  c au se s ,  d e f in i t i v e  

s t an da r ds  fo r  f r a i l t y  m an ag em ent  r em ai n  l a ck i n g  ( 3 ) .  F r a i l t y  p r ev a l en ce  

v a r i e s  a c ro ss  d i f f e ren t  po pu l a t io ns  an d  s e t t i n gs .  A  su r vey  i n  w h i ch  

7 , 51 0  e l d e r ly  p eop le  a c ro ss  1 0  Eu r op ean  co un t r i es  r ev ea l ed  h ig h er  

f r a i l t y  r a t e s  i n  so u th e r n  Eu r op e  com p ar ed  to  no r t he r n  r eg i on s .  Fo r  

i n s t an ce ,  f r a i l t y  p rev a len ce  am on g  in s t i t u t io n a l i z ed  and  co mm uni ty -

d w el l in g  o l d er  ad u l t s  i n  Sp a i n  i s  8 .4 %,  w h er ea s  i n  I t a ly ,  i t  r e ach es  

1 3 .9 %.  In  F ran ce ,  ap p ro x im a te ly  2 5 % o f  i nd i v i du a l s  ov e r  5 5  yea r s  o ld  

a r e  f r a i l  o r  mu l t imo r b i d .  In  nu r s in g  ho m e se t t i ng s ,  f r a i l t y  p r ev a l en ce  i s  

s ig n i f i c an t ly  h ig h er ,  r each i ng  6 8 . 8%  in  Am er i can  s t u d i es .  F r a i l t y  

i n c id en ce  i s  p ro j ec t ed  t o  r i s e  a lo ngs ide  Eu r op e ’s  ag in g  po p u l a t i on ,  

w i t h  e s t im a t es  r ang i ng  f r om  4 %  n ew ca s e s  i n  G e rm any  to  8 % in  Sp a i n  

o v e r  t h r ee  yea r s  o f  f o l lo w -u p  ( 4 ) .  T h e  i mpl i ca t i ons  o f  f r a i l t y  o n  

s u rv iv a l  a r e  s i g n i f i c an t .  Su r v iv a l  an a ly s es  b a sed  on  p r ima r y  ca r e  d a t a  

f r om  E n g l an d  sh ow th a t  p eop l e  wi t h  sev e r e  f r a i l t y  h av e  a  mo r t a l i t y  r i sk  

t h a t  i s  f i v e  t i mes  h i gh e r .  (5 ) .  D es p i t e  t h e  wi d es p r ead  r eco g n i t i on  o f  

f r a i l t y  s c r een i ng  a s  a  c ru c i a l  t oo l  i n  c l i n i ca l  p r ac t i c e ,  t h e r e  i s  no  

u n i v er s a l l y  a ccep t ed  go l d  s t an d a rd  f o r  f r a i l t y  as se s s m en t .  E ach  co un t r y  

em plo ys  i t s  o wn  f ra i l t y  s ca l e  f o r  n a t io n a l  u s e ,  con t r ib u t in g  to  t he  

o n go i ng  d eb a t e  su r r o un d i ng  th e  o p t i ma l  m et ho d  fo r  f r a i l t y  s c r een in g  

( 6 ) .  G i v en  th e  g lo ba l  b u r d en  o f  f r a i l t y  and  i t s  imp ac t  on  h ea l th ca r e  
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s ys t ems ,  con t in u ed  e f f o r t s  a r e  n eed ed  t o  s t an d a rd i ze  as s es sm en t  t o o l s ,  

d ev e l op  ev i d en ce -bas ed  i n t e rv en t i on s ,  and  i n t eg r a t e  f r a i l t y  man ag ement  

i n t o  ro u t i n e  c l i n i ca l  p r ac t i c e .  Ad v an c in g  r e s ea r ch  i n  t h i s  f i e l d  wi l l  h e l p  

r e f in e  s c r een i ng  me t ho ds  an d  en h an ce  ca r e  s t r a t eg i es  t o  su p po r t  ag i ng  

p o pu l a t io ns  e f f ec t iv e ly .  

1 . 2  DE FI NIT IO N O F F RA ILT Y  

A l t ho ug h  f r a i l t y  h as  b een  d ef in ed  i n  mu l t i p l e  w ays ,  t w o  m ai n  

co n cep t u a l  mo d e l s  h av e  g a in ed  p rom inen ce :  f r a i l t y  a s  a  c l i n i ca l  

s yn d ro me  an d  f r a i l t y  as  t h e  r es u l t  o f  accu mul a t ed  h ea l t h  d e f i c i t s .  

F r a i l t y  b eco m es  inc r ea s i ng l y  p r ev a l en t  wi t h  ad v an c in g  age  and  s e rv e s  

a s  a  s t ro ng  p r ed i c to r  o f  n ega t iv e  h ea l t h  ou tcom es .  T h es e  t wo  mo d e l s  

c l as s i f y  d i f f e r en t  g r o up s  o f  i nd iv i du a l s  as  f r a i l .  T h e  F r i ed  f r a i l t y  

p h en o t yp e  s pec i f i ca l l y  d es c r i b es  a  c l i n i ca l  sy nd r om e a r i s i ng  f r om  

d i s r up t io ns  in  m et ab o l i sm  an d  abn or ma l  r e sp on s es  t o  p hys io l o g i ca l  

s t r e s s .  I t s  h a l l ma r k  s i gn s  i n c l ud e  exh au s t i o n  (o f t en  th e  ea r l i e s t  

s ym pt om ) ,  mu s c l e  w eak ness ,  s lo w ed  pe r f o rm an ce ,  r ed u ced  ph ys i ca l  

a c t i v i t y ,  an d  un in t en t i on a l  w e ig h t  l o s s  ( t y p i ca l l y  o ccu r r ing  l a t e r ) .  Th e  

ex t en t  o f  f r a i l t y  i s  a s s es s ed  by  t h e  num b er  o f  c r i t e r i a  m et .  In d i v i du a l s  

w i t ho u t  any  s ig ns  a r e  c l a s s i f i ed  a s  " r ob us t , "  t ho s e  wi t h  on e  o r  t wo  

s ig ns  a r e  co ns i d e red  " p r e f r a i l , "  an d  tho s e  mee t in g  th r ee  to  f i ve  c r i t e r i a  

a r e  l ab e l ed  " f r a i l . "  T h e  p r es en ce  o f  a l l  f i v e  i n d i ca t o r s  m ar k s  a  c r i t i c a l  

p o i n t  w h e re  m o r t a l i t y  r i s k  sh a rp ly  in c r ea s es  an d  r eco v e ry  becom es  

u n l ik e l y .  Imp o r t an t l y ,  t he  F r i ed  f r a i l t y  p heno ty p e  i s  d i s t i n c t  f ro m 

h av i ng  mu l t i p l e  ch ro n i c  co nd i t i o ns  o r  d i s ab i l i t i e s .  ( 1 )  The  d e f i c i t  

a ccum ul a t io n  app roach  co n cep t u a l i z es  f r a i l t y  a s  a  p ro g r es s iv e  d ec l i n e  

i n  h ea l t h  s t a t us ,  r e s u l t i n g  f ro m t h e  accu mul a t io n  o f  mul t i p l e  ag e -

r e l a t ed  de f i c i t s .  T he  sp ec i f i c  d e f i c i t s  i n co rp o ra t ed  in to  as s e s sm en t s  

v a r y  b as ed  o n  th e  se t t i n g  and  av a i l ab l e  d a t a  so u r ce s ,  wh ich  m ay  

i n c lu d e  su r vey  r e spo ns e s ,  com p r eh ens iv e  g e r i a t r i c  as s es sm en t s ,  

e l e c t r on i c  h ea l th  r eco r ds ,  admi n i s t r a t i v e  d a t ab as e s ,  o r  b io lo g i ca l  

m eas u r es .  Th i s  mod e l  t yp i ca l l y  c ap tu re s  a  r an g e  o f  f a c to r s ,  i n c l ud in g  

m ed i ca l  con d i t i o ns ,  cog n i t i v e  im p a i rmen t s ,  ph ys i ca l  l i mi t a t i on s ,  

d i s ab i l i t i e s ,  nu t r i t i o n a l  d e f i c i en c i es ,  an d  abn o rm al  c l i n i ca l  o r  

l abo r a t o r y  f in d in gs .  D es p i t e  o ng o in g  e f f o r t s  t o  e s t ab l i s h  a  s t an d a rd i zed  
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d e f i n i t i o n  o f  f r a i l t y ,  b o th  t he  F r i ed  f ra i l t y  p h en o ty p e  and  t h e  d e f i c i t  

a ccum ul a t io n  f r am ew o r k  r em ai n  p redom in an t  i n  c l i n i ca l  an d  r e s ea r ch  

s e t t i ng s  (1 ) .  F r a i l t y  as s es s m en t s  a r e  gen e r a l ly  c l as s i f i ed  acco rd in g  to  

t h e i r  me th od o l og i ca l  f r am ew or k  in t o  p h en o t yp i c ,  mul t i d im ens i on a l ,  o r  

d e f i c i t  a ccumu l a t i on  m od e l s .  T h e  so - ca l l ed  ph eno ty p i c  mo d e l s  us e  

o bs e r v ab l e  p hy s i ca l  ch a r ac t e r i s t i c s  t o  d e s c r ib e  f r a i l t y ,  f o r  i n s t an ce ,  

u n i n t en d ed  we ig h t  l o s s ,  r edu ced  ph ys i ca l  a c t iv i t y ,  and  d im in i sh ed  

m us cu l a r  s t r en g th .  T h es e  ap pr o ach es  a r e  som e t im es  c r i t i z i s ed  b ecau s e  

t h e i r  s co pe  i s  n a r r ow ,  as  t h ey  do n ’ t  i nc l ud e  cog n i t i v e  an d  

p sy cho lo g i ca l  f a c t o r s .  As  a  con sequ ence  th e r eo f ,  m ul t id im ens i on a l  

m od e l s  h av e  b een  dev e lo ped  to  d e sc r ibe  a  wid en ed  s pec t ru m o f  f r a i l t y  

i nd ica to r s .  Fu r t he rm o re ,  t h e  d e f i c i t - accu mul a t io n  mo d e l  q u an t i f i e s  

s om e  o t h e r  hea l th - re l a t ed  f ea t u r e s ,  s u ch  as  ch r on i c  d i s ease s  (7 ) .  A  wi d e  

r an g e  o f  b r i e f  s c r een in g  i ns t r um en t s  i s  av a i l ab l e  fo r  app l i c a t io n  ac ro ss  

o u t p a t i en t  c l i n i cs ,  i np a t i en t  w ar ds ,  emer g ency  d ep a r t m en t s ,  and  

p r eop e r a t i v e  s e t t i ng s .  Th es e  t oo l s  may  dep en d  on  p a t i en t  s e l f - repo r t ,  

s u ch  as  t h e  FR A IL  q u es t io nn a i r e  ( add re s s i ng  Fa t i gu e ,  R es i s t an ce ,  

A m bul a t io n ,  I l l n es s e s ,  an d  Wei gh t  Los s ) ,  c l i n i c i an  as s es s m en t ,  a s  

ex empl i f i ed  b y  t h e  C l in i ca l  F r a i l t y  S ca l e ,  o r  d a t a  ex t r ac t ed  f rom  

e l ec t r on i c  h ea l th  r eco r ds .  No t ab l y ,  a  ga i t  s p eed  o f  l e s s  t han  0 .8  m et e r s  

p e r  s eco nd  d emo ns t r a t es  a  99 %  s en s i t i v i t y  fo r  i d en t i f y i ng  in d i v id u a l s  

w h o  mee t  t h e  F r i ed  f r a i l t y  p h en o t yp e  c r i t e r i a  ( 1 ) .  P e r f o rm an ce - b as ed  

m eas u r es  m ay  b e  im p rac t i c a l  f o r  ho sp i t a l i z ed  p a t i en t s ,  a s  a cu t e  

co nd i t i on s  m ig h t  a f f ec t  t h e i r  accu r acy  ( 8 ) .  F r a i l t y  i s  ch a rac t e r i z ed  as  a  

c l i n i ca l  co nd i t i on  in  wh ich  in d i v id u a l s  ex h i b i t  i n c r eas ed  v u l n er ab i l i t y  

t o  exo g en ou s  p r e s su r e s ,  h e i gh ten i ng  th e i r  r i s k  o f  adv e rs e  o u t com es  

s u ch  as  f un c t io n a l  d ep en d en ce  o r  mo r t a l i t y .  Mul t i p l e  f a c to r s ,  i nc lu d i ng  

p h ys i o l og i ca l  a l t e ra t i on s ,  ag e - r e l a t ed  d i s eas e s ,  s a r co p en ia ,  

p o l yp h a rm acy ,  ph ys i ca l  i n ac t i v i t y ,  s oc i o econ om ic  d ep r iva t i on ,  and  

s o c i a l  i s o l a t io n ,  i n f l uen ce  i t s  d ev e lo pm ent .  F r a i l t y  i s  r eco g n i zed  a s  a  

d y nami c  p ro ces s ,  cap ab l e  o f  p ro gr e s s in g  o r  r eg r e s s i ng  ac r o ss  v a ry in g  

d eg r ee s  o f  s ev e r i t y ,  e s p ec i a l l y  du r i ng  i t s  e a r l y  s t ag e s  ( 3 ) .  F r a i l t y  i s  

c l os e l y  l i n k ed  t o  ga i t ,  f a l l i ng  r i s k ,  mo b i l i t y ,  an d  nu t r i t i o n .  G a i t  s p eed  

h a s  b een  r ecog n i zed  as  a  c r i t i c a l  i n d i ca t o r  o f  f r a i l t y ,  w i th  r edu ced  
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w a lk in g  sp eed  s e r v i ng  as  a  p r ed i c t o r  o f  i n c r eas ed  m or t a l i t y  and  

h os p i t a l i z a t i on  r i s k  ( 2 ) .  Imp a i r ed  m ob i l i t y  an d  an  e l ev a t ed  r i sk  o f  f a l l s  

a r e  co mm on  con s equ en ces  o f  f r a i l t y ,  fu r th e r  ex ace r b a t i ng  th e  

l i k e l ih oo d  o f  ad v ers e  h ea l th  o u t co m es .  Po or  n u t r i t i o n a l  s t a t us ,  

i n c lu d i ng  m al nu t r i t i on  an d  w ei gh t  l o s s ,  i s  a  co r e  comp on en t  o f  f r a i l t y ,  

o f t en  p r eced i ng  p hy s i ca l  d e t e r i o r a t i on .  Ad d re s s in g  t h es e  f ac to r s  

t h ro ug h  ea r ly  i n t e rv en t i on  an d  com pr eh ens iv e  g e r i a t r i c  as s e s sm en t  can  

h e lp  mi t ig a t e  f ra i l t y - r e l a t e d  d ec l i n e  an d  im pr ov e  p a t i en t  o u t com es  (1 ) .  

1 . 3  PR EV IO US RESE A RC H ON  F R AI LT Y ASSESS MEN T TOOL S  

L imi t ed  s t ud i es  h av e  ev a l u a t ed  s p ec i f i c  f r a i l t y  as s es sm en t  t o o l s '  

s ens i t i v i t y ,  s pec i f i c i t y ,  o r  v a l id i ty  a c ro ss  d i f f e r en t  c l i n i ca l  s e t t i n gs .  

Wh i l e  m an y  pap e rs  m en t io n  sp ec i f i c i t y  an d  s en s i t i v i ty ,  t h ey  o f t en  fo cus  

o n  a  s in g l e  c l i n i ca l  s e t t i n g ,  m ak in g  i t  d i f f i cu l t  t o  com p are  th e  

p e r f o r man ce  o f  t h es e  t oo l s  a c ro ss  m ul t ip l e  s e t t i n gs .  A dd i t i o na l l y ,  n o t  

a l l  s t u d i es  p r es en t  t h e  sp ec i f i c i t y  an d  s ens i t i v i t y  o f  t h e  ch os en  

a s s es s m en t  t oo l s  i n  a  c l e a r ,  com p r eh ens ib l e  m ann e r .  T h e  g r aph s  and  

t ab l es  i l l u s t r a t i ng  re s u l t s  a r e  no t  a l w ay s  con c r e t e  o r  e a sy  to  i n t e rp r e t .  

O n ly  a  f ew  s tu d i es  h av e  in c l ud ed  m o r e  th an  on e  c l i n i ca l  s e t t i n g  in  t h e i r  

an a lys i s .  A l th ou gh  n um ero us  s tu d i es  ex p l o re  va r i ou s  f r a i l t y  a s s es sm en t  

t oo l s ,  t h e r e  i s  s t i l l  n o  d e f i n i t i v e  r e co mm end a t io n  fo r  t he i r  app l i c a t i on  

i n  sp ec i f i c  s e t t i n gs .  C l in i ca l  t r i a l s  ev a l u a t i ng  f r a i l t y  i n t e rv en t i on s  

f r eq uen t l y  i n vo lv e  s m al l  an d  he t e r og en eou s  po pu l a t i on s ,  o f t en  l a ck i ng  

s t an da r d i zed  s c r een i ng  t oo l s ,  i n t e rv en t i on  p r o to co l s ,  and  o u t com e 

m eas u r es .  Th i s  r e su l t s  i n  l e s s  ev i d en ce  r ega r d i ng  th e  e f fec t i v en ess  o f  

f r a i l t y  a s s es sm en t  t o o l s .  Whi l e  f r a i l t y  a s s es s m en t  d e t e r min es  e l i g ib i l i t y  

f o r  c l i n i ca l  t r i a l s ,  u n ce r t a i n ty  r em ai ns  ab ou t  wh e th e r  r ou t i ne  f ra i l t y  

s c r een in g  i mp r ov es  h ea l t h  ou t com es  o r  r edu ces  h ea l th ca r e  u t i l i z a t io n  

an d  cos t s .  Fu r th e r  r e s ea r ch  i s  need ed  to  r e f in e  f r a i l t y  m eas u r em en t  

m et ho ds ,  d ev e l op  new  t r ea t men t  s t r a t eg i es ,  i mp ro v e  c l in i ca l  

m an ag em ent ,  an d  en h an ce  th e  t r a i n in g  o f  h ea l t h ca r e  p ro fe s s i on a l s  (1 ) .  

1 . 4  PU R POSE  A ND  OBJE CT I VES OF  T HE THES IS   

Fr a i l t y  as s e s sm en t  i s  a  c r u c i a l  a sp ec t  o f  g e r i a t r i c  h ea l th ca r e ,  g i v en  i t s  

s ig n i f i c an t  i mp l i ca t io ns  f o r  p a t i en t  man ag em en t ,  r e so u rce  a l lo ca t io n ,  

an d  h ea l t h  ou tcom es .  Al th ou gh  m ul t i p l e  s ca l es  an d  qu es t io n na i r e s  ex i s t  
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t o  i d en t i fy  f r a i l t y ,  t h e r e  i s  s t i l l  no  u n iv e r s a l l y  en do r s ed  ap p ro ach  fo r  

i t s  s c reen i ng  an d  d i agn os i s  i n  c l i n i ca l  p r ac t i c e .  Th e r e f o re ,  t h i s  t h es i s  

a im s  to  ev a l u a t e  t he  e f f ec t i v en es s  o f  f r a i l t y  a s s e s sm en t  t o o l s  a c ro ss  

d i f f e r en t  c l i n i ca l  an d  so c i a l  s e t t i ng s ,  t o  e s t ab l i s h  th e i r  ro l e  i n  

s c r een in g ,  a s s e s smen t ,  an d  m an ag em en t  p ro t o co l s  f o r  f r a i l  o ld e r  

p a t i en t s .  A  s i gn i f i can t  cha l l en g e  in  f r a i l t y  r es ea rch  i s  t h e  l a ck  o f  

co ns i s t en cy  in  ap p ly in g  and  v a l id a t in g  f r a i l t y  i n s t r um en t s .  Al t ho ug h  

v a r i ou s  s ca l es  ex i s t ,  t h e i r  ab i l i t y  t o  p red i c t  adv e rs e  o u t com es  an d  g u id e  

c l i n i ca l  d ec i s i on -mak in g  h as  n o t  b een  co mp r eh ens i v e l y  ev a lu a t ed  

ac r o ss  d i f f e ren t  h ea l t h ca re  en v i ro nm en t s .  Th e  p r i ma r y  ob j ec t i v e  o f  t h i s  

l i t e ra tu r e  r ev i ew i s  t o  i den t i f y  s t an d a rd i zed  s t r a t eg i es  f r om  c l i n i ca l  

p r ac t i ce  g u i d e l i n es  ( CPG s )  t h a t  h ea l t hca r e  p r ov id e rs  can  u t i l i ze  t o  

s c r een ,  a s s es s ,  an d  m an ag e  f r a i l t y  i n  d i v e r s e  c l i n i ca l  s e t t i n gs .  D es p i t e  

t h e  b r o ad  s p ec t rum o f  f r a i l t y  as s e s sm en t  t o o l s  av a i l ab l e ,  l i t t l e  r es ea rch  

h a s  ex ami n ed  th e i r  f e a s i b i l i t y ,  admi n i s t r a t i o n  t im es ,  and  in t e r s ca l e  

ag r eem en t .  S o  i t  i s  e s s en t i a l  f o r  s u cceed in g  i n  ev e ry day  p r ac t i ce  t o  

k n ow  ab ou t  t h e  p r ac t i c a l  a s p ec t s  o f  f r a i l t y  as s e s s men t  t oo l s ,  su ch  as  

t h e i r  f e as ib i l i t y  and  eas e  o f  admi n i s t ra t i on .  T he  f eas i b i l i t y  o f  f r a i l t y  

a s s es s m en t  t oo l s  i s  b as ed  on  t he  ch a r ac t e r i s t i c s  o f  t he  p a t i en t s  an d  th e  

h ea l th ca r e  s e t t i n g  in  wh ich  th ey  a r e  app l i ed .  T he  eas e  o f  ad min i s t r a t i o n  

i s  p a r t i cu l a r ly  r e l ev an t  i n  en v i ro nm ent s  wi th  d i f f e ren t  l ev e l s  o f  

r e s ou r ce  ava i l ab i l i t y  an d  p e rs on ne l  exp e r t i s e .  Un t i l  n ow ,  f ew  

m ul t i cen t e r  s t ud i e s  h av e  s imu l t an eou s l y  comp a r ed  f r a i l t y  a s s e s sm en t  

t oo l s  i n  d i f f e r e rn t  s e t t i ng s ,  w h e reby  th ey  a r e  ab l e  t o  d i s c l os e  th e i r  

r e l a t i v e  e f f ec t i v en es s  com pr eh en s iv e ly .  Th i s  r es ea r ch  s hor t co mi ng  mu s t  

b e  o v e rcom e  to  o p t i mi ze  f r a i l t y  d e t ec t i on  s t r a t eg i es  an d  im p ro ve  ca re  

f o r  s en io r s  (4 ) .  

2 .  METHO DO LOGY   

2 . 1  DA TA  COLL EC TI ON  METH ODS  

T h e  d a t a  co l l e c t io n  p ro ce ss  f o r  t h i s  l i t e r a tu r e  r ev i ew i nv o l v ed  a  

co mp r eh ens i v e  s ea rch  o f  m ul t i p l e  d a t ab as es .  Th e  p r i ma r y  so u r ces  

i n c lu d ed  Pu bM ed ,  S cop us ,  E l s ev i e r ,  G o og le  S ch o l a r ,  and  C o ch r an e ,  a s  

t h es e  w e r e  id en t i f i ed  as  t he  m os t  ex t en s i v e  d a t ab as e s  f o r  m ed i ca l ,  

n u rs in g ,  and  p ub l i c  h ea l t h  j o u r n a l s .  Ho w ev er ,  Co ch r an e  an d  G oo g l e  
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S cho l a r  w e r e  ex c lud ed  du e  t o  t h e  h i gh  v o lu me  o f  n on sp ec i f i c  r e su l t s  

g en e ra t ed .  D a t ab ase - s p ec i f i c  s ea r ch  t e r m s  w er e  ap p l i ed ,  i n c lu d in g  

" e ld e r ly , " ,  “o l de r  ad u l t ” ,  "p a t i en t s , "  " f r a i l t y , "  " f r a i l  t oo l , "  " f r a i l t y  

s c r een in g , "  " d i f f e ren t  c l i n i ca l  s e t t i ngs , "  " p r im a ry  ca r e , "  " nu r s in g  

h om es , "  " LT C,"  " wa r d , "  "h os p i t a l , "  " in p a t i en t , "  " f ea s i b i l i t y , "  and  

" app l i c ab i l i t y . "  In  ad d i t i o n  to  d a t ab ase  s ea r ch es ,  a  m an ua l  s ea r ch  w as  

co nd u c t ed  t h ro ug h  t h e  w eb s i t e s  o f  g u id e l in e  d a t ab as e s  t o  exp and  t he  

s cop e  o f  t h e  rev i ew.  Zo t e r o  w as  u sed  to  f i l t e r  an d  o rg an i ze  th e  

r e t r i ev ed  s t ud i e s .  Th i s  l i t e r a t u r e  r ev i ew  w as  co nd u c t ed  us in g  th e  

P IC OS (P op u l a t io n ,  In t e r v en t io n ,  Co mp ar a t o r ,  O u t com e,  S t ud y )  

m et ho d .  Th e  s t ud y  p o pu l a t io n  con s i s t ed  o f  e l de r l y  p a t i en t s  ag ed  65  

y ea r s  an d  o l d er  who  w er e  n o t  t e rmi n a l l y  i l l .  Th e  p r i ma r y  o b j ec t iv e  o f  

t h i s  r ev i ew  w as  t o  d e t e r min e  whi ch  f ra i l t y  as s e s s men t  t oo l s  a r e  m os t  

s u i t ab l e  f o r  d i f fe r e n t  c l i n i ca l  s e t t i ng s ,  i n c l ud in g  p r im a ry  ca r e ,  ho sp i t a l  

em erg en cy  d epa r tmen t s  ( E Ds ) ,  an d  nu rs in g  ho mes .  T h e  ou t com es  

a s s es s ed  i n  t h i s  r ev i ew in c l ud ed  th e  p e r f o rm ance  o f  f r a i l t y  as s es s m en t  

i n s t r um en t s  i n  d i f fe r en t  c l i n i ca l  s e t t i ng s  and  t h e i r  f e as i b i l i t y .  

Fea s ib i l i t y  w as  d e t e r mi n ed  b as ed  on  th e  t i m e  and  r e so ur ce s  r eq u i red  to  

co mpl e t e  e ach  as s es sm en t .  T h i s  f a c to r  i s  p a r t i cu l a r l y  r e l e v an t  i n  h ig h -

d em an d  en v i r onm en t s  w h e r e  t im e  cons t ra in t s  l im i t  t h e  f ea s ib i l i t y  o f  

l eng t hy  ev a lu a t io ns .  T he  u s e fu l n es s  o f  e ach  f r a i l t y  as s es sm en t  t o o l  w as  

a s s es s ed  accor d i ng  t o  p red e f in ed  c r i t e r i a ,  t ak i ng  in to  accou n t  t he  

p r ev a l en ce  o f  f r a i l t y  wi t h i n  each  s p ec i f i c  s e t t i n g  and  th e  t oo l ’ s  

c l as s i f i c a t io n  p er f o r m an ce .  P e r fo rm ance  me t r i cs  i n c lu d ed  p os i t i v e  an d  

n eg a t i v e  p red i c t iv e  v a l u es ,  s p ec i f i c i t y ,  s ens i t i v i t y ,  l i k e l ih o od  r a t io s ,  

an d  ov e r a l l  f e as i b i l i t y .  Th e  in c lus io n  c r i t e r i a  fo r  t h e  s t ud ie s  i n  t h i s  

r ev i ew  w er e  a s  f o l lo w s :  pu b l i c a t io ns  f r o m t h e  l a s t  e l ev en  y ea rs  ( 20 14 -

2 0 25 ) ,  av a i l ab i l i t y  a s  f r e e  fu l l - t ex t  a r t i c l e s ,  wr i t t en  i n  Eng l i s h ,  

c a t eg o r i zed  as  a r t i c l e s ,  r ev i ews ,  exp e r im en t a l  t r i a l s ,  c l i n i ca l  t r i a l s ,  o r  

co ho r t  s tu d i es ,  and  w i th in  th e  f i e l ds  o f  med i c i n e ,  n u r s i ng ,  pu b l i c  

h ea l th ,  and  g e r i a t r i c s .  Th e  ex c l us io n  c r i t e r i a  i nc lu d ed  s t ud i es  w i th  

f ew e r  t h an  10 0  p a r t i c i p an t s ,  a r t i c l e s  ba s ed  on  c l i n i ca l  v ig n e t t e s ,  

s tu d i es  fo cus ed  s o l e l y  on  th e  d e f i n i t i on  an d  mo d e l s  o f  f r a i l t y ,  p ap e rs  

ex amin in g  f r a i l t y  i n  r e l a t i on  t o  sp e c i f i c  d i s eas es  ( s u ch  as  c an ce r ,  
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d i ab e t e s ,  ca r d i ac  d i s ea s es ,  o r  s a r co p en i a ) ,  an d  co r r e l a t i ons  b e tw een  

f r a i l t y  and  s a r co p en i a .  A dd i t i on a l ly ,  o n go i ng  s tu d i es  w er e  exc lu d ed  

f r om  t h e  r ev i ew .  No  new  s t a t i s t i c a l  ana l ys i s  o f  r aw da t a  w as  con du c t ed  

f o r  t h i s  r ev i ew.  Ins t ead ,  t h e  s t ud y  r e l i ed  o n  th e  an a l ys es  p r e s en t ed  i n  

t h e  se l ec t ed  s ou r ces  wi t ho u t  mo d i f i c a t i on s .  

3 .  RE SUL TS  

3 . 1  O VE R VIE W OF  PR I MA R Y C A RE  SETT I NGS   

G er m an y  r ep r es en t s  a  no t ab l e  ex am ple  o f  a  E ur o pean  U ni on  m em b er  

s t a t e  wi th  a  ro bu s t  p r im a ry  h ea l t h  c a r e  sy s t em  t ha t  i s  p r esen t ly  

co n f ro n t i ng  th e  ch a l l eng es  a s s oc i a t ed  w i t h  an  age in g  po pu l a t i on .  Th e  

n um b er  o f  p eop le  67  yea r s  o r  o ld e r ,  t ha t  m ean s  sen i o r s  a t  r e t i r em en t  

ag e ,  wi l l  i n c r eas e  by  ap p ro x im at e ly  4  m i l l i on ,  s o  th e r e  wi l l  be  m o re  

t h an  2 0 . 0  m i l l i o n  by  20 35  ( 9 ) .  A s  a  r es u l t  o f  t h i s  d em o grap h i c  s h i f t ,  

t h e r e  i s  an  i n c r ea s in g  d em and  f o r  p r ima r y  h ea l th  c a r e  s e rv i ces .  Th e  

g r o win g  nu mb er  o f  ch r on i ca l ly  i l l  i n d i v id u a l s  a l s o  l e ads  to  a  r i s i ng  

n eed  f o r  m o re  g en er a l  p r ac t i t i o n er s  ( GP s )  (1 0 ) .  C ar in g  fo r  f r a i l  o ld e r  

ad u l t s  p r es en t s  a  pa r t i cu l a r  cha l l en g e  t o  p r im a ry  h ea l th  ca r e  sys t ems .  

Fam i ly  p hy s i c i ans  a r e  w e l l - po s i t i on ed  to  i nco rp o ra t e  f r a i l t y  

i d en t i f i c a t i on  an d  m an ag em ent  i n to  t he i r  c l i n i ca l  p r ac t i ce  ( 11 ) .  M any  

co un t r i es  a r e  im pl em en t i ng  m or e  p r oac t i v e  and  p e rs on a l i z ed  ap pr o ach es  

t o  p r im a ry  h ea l th  ca r e .  A  r an ge  o f  i n t e r v en t i on s ,  i n c lu d in g  th e  

ad v an cem en t  o f  c a re  i n t eg r a t i on ,  t h e  fo r mul a t io n  o f  i nd iv i du a l i z ed  ca r e  

s t r a t eg i e s ,  an d  t h e  ad op t io n  o f  c as e  man ag em en t  p r ac t i c es ,  h as  b een  

p r op os ed  t o  s t r en g th en  p r im a ry  h ea l th  c a r e .  T hes e  e f fo r t s  ad d r es s  t h e  

co mpl ex  n eed s  o f  f r a i l  e ld e r l y  po pu l a t i on s  and  in d i v id u a l s  wi t h  

m ul t ip l e  ch r on i c  i l l n e s s e s  (1 2 ) .  

3 . 2  ROLE  O F F RAI LT Y ASSESS MEN T I N PR I MA R Y C A RE   

T h e r e  i s  an  on go ing  deb a t e  r eg ar d i ng  t h e  f eas i b i l i t y  o f  co n du c t i ng  

f r a i l t y  a s s es sm en t s  and  ca r e  p l an n in g  i n  p r im a ry  ca r e .  Wh en  p e r f o rm ed  

t ho r ou gh l y ,  t h i s  p ro ce ss  can  t ak e  up  to  t w o  ho ur s  p e r  p a t i en t ,  ex c lu d in g  

t h e  s ix -m on th ly  r ev i ew,  wh i ch  a f f ec t s  ap p ro x im at e ly  2 % o f  a  g en e r a l  

p r ac t i t i on e r ’ s  p a t i en t  po pu la t i on ,  o r  a ro u nd  4 0  pa t i en t s  p e r  GP  ( 1 3 ) .  

E a r ly  i n t e r v en t io n  i s  c ru c i a l ,  a s  f r a i l t y  p r og r es s i on  o f t en  l e ads  t o  a  

r ap i d  d ec l i n e  in  h ea l t h .  As  a  co ns equ en ce ,  i t  b ecom es  mor e  and  mo r e  
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d i f f i cu l t  t o  s l ow  o r  r ev er s e  t h e  cou r se  o n ce  i t  h as  p ro g r es s ed .  In  

p r im a ry  ca r e  s e t t i ng s ,  an  o p t i m al  f r a i l t y  a s s es sm en t  t o o l  m us t  de t ec t  

i nd iv i du a l s  w ho  a re  a l r e ady  f r a i l  a s  we l l  a s  t hos e  f ea tu r in g  ea r l y  s i gn s  

o f  f r a i l t y ,  g i v en  i t s  h i gh  p r eva l en ce  wi t h i n  t h e  comm un i ty .  M o r eo v er ,  

i d ea l  a s s es sm en t  t oo l s  s ho u ld  i d en t i fy  s p ec i f i c  f un c t io n a l  d e f i c i t s  t h a t  

c an  b e  d ea l t  wi t h  su cce ss fu l ly  b y  ea r ly  i n t e rv en t i on ,  f o r  i n s t an ce ,  

u n hea l th y  h ab i t s  o r  sh o r t co min gs  i n  spec i f i c  f un c t io ns  l i ke  cog n i t i v e  

p e r f o r man ce  o r  m ob i l i t y .  T ar g e t i ng  t he s e  mo d i f i ab l e  f a c to r s  wo u l d  

en ab l e  p r im a r y  ca re  p r ac t i t i o n er s  t o  de l i v e r  i nd iv id ua l i zed  

i n t e rv en t i on s  a i m ed  a t  im p ro v in g  h ea l t h  ou tcom es  an d  p rev en t i ng  t h e  

ad v an cem en t  o f  f r a i l t y  (2 ) .  Th e  su ccess f u l  i n t eg r a t i on  o f  f r a i l t y  

a s s es s m en t  i n t o  p r im a ry  ca re  r eq u i r es  ap p ro p r i a t e  a l l o ca t i on  o f  t im e ,  

p e r so nn e l ,  and  t e chn o l og ica l  r es ou r ces .  Wh i l e  t h e  in i t i a l  

i mp l emen t a t io n  o f  f r a i l t y  a s s es sm en t s  m ay  d em and  s i gn i f i c an t  

r e s ou r ces ,  r es ea r ch  su gg es t s  t h a t  t h e  l o n g - t e r m ben e f i t s  j u s t i f y  t h es e  

i nv es tm en t s  (7 ) .  

3 . 3  O VE R VIE W OF  H OSP IT AL SETT IN GS  

A cr os s  Eu r op e ,  co un t r i es  a r e  u nd e rg o in g  s i gn i f i c an t  d emo g r ap h i c  

s h i f t s ,  m a rk ed  by  a  g ro wi ng  p r op or t i on  o f  i nd i v i du a l s  aged  6 5  and  

o ld e r ,  wi t h  t h e  mo s t  r ap i d  in c r eas e  o ccu r r i ng  amo ng  t ho se  ov e r  8 0 .  A s  

a  r e su l t ,  a cu t e  h osp i t a l s  a r e  i nc r eas in g l y  f ocus ed  on  t h e  ca r e  o f  o ld e r  

p a t i en t s ,  m any  o f  w h om  p r es en t  wi th  f r a i l t y ,  d emen t i a ,  o r  mul t ip l e  

ch r on i c  co nd i t i on s  t h a t  com pl i ca t e  t h e i r  a cu t e  i l l n es s es .  Wh i l e  ho sp i t a l  

b ed  cap ac i t y  ha s  g en e r a l ly  d ec l in ed  and  am bul a to ry  an d  co mm uni ty -

b a s ed  t r e a tm en t s  hav e  ex p an ded ,  c r i t i c a l  s e rv i ce  g aps  r em ai n .  Th es e  

g aps  o f t en  f a i l  t o  ad equ a te ly  ad dr e s s  t h e  n eeds  o f  f r a i l  o ld e r  ad u l t s ,  

f r eq uen t l y  l e ad i ng  t o  ho sp i t a l  admi ss io ns  (5 ) .  R i s i ng  em er g en cy  

ad mis s i on s — pa r t i cu l a r ly  amo ng  o ld e r  ad u l t s — h av e  p l aced  i n c r ea s in g  

p r e s s u r e  o n  acu t e  se r v i ce s ,  s h i f t i ng  t he  f o cu s  o f  g e r i a t r i c i ans  t o w ard s  

h os p i t a l - b as ed  ca r e .  Th i s  sh i f t  r i sk s  weak en in g  con n ec t i on s  wi th  

co mmu ni ty -b a s ed  t e ams  (1 3 ) .  

3 . 4  ROLE  O F F RAI LT Y ASSESS MEN T I N H OSP IT ALS  A N D 

E ME RG EN C Y DEP A RT ME NTS  
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M e ta - an a ly s es  o f  nu m er ou s  s t ud i e s  con d uc t ed  ac r os s  Eu ro p e  p ro v e  t h a t  

co mp r eh ens i v e  a s s es sm en t s  fo r  o l d e r  ad u l t s  admi t t ed  t o  ho sp i t a l s  y i e l d  

l on g - t e rm b en e f i t s  ( 5 ) .  Th ese  b en e f i t s  i n c lu d e  imp r ov ed  su r v i va l  r a t e s ,  

a  g r ea t e r  l i k e l ih ood  o f  r em ain in g  in  t h e i r  h om es ,  an d  r ed u ced  co gn i t i ve  

d ec l in e .  G e r i a t r i c s  an d  f r a i l t y  s e rv i ce s  w i th in  em er g en cy  d ep a r tm en t s  

o f f e r  sp ec i a l i z ed  ge r i a t r i c  i n pu t  t o  sup p or t  d ec i s i on -m ak i ng  fo r  f r a i l  

o ld e r  adu l t s .  H ow ev e r ,  ev id en ce  s up po r t in g  emer g en cy  f r a i l t y  u n i t s  

r em ai ns  l im i t ed .  Th e  im pl em en t a t io n  o f  f r a i l t y  s c r een i n g  in  em erg ency  

s e t t i ng s  p r e s en t s  ch a l l en g es ,  p r im a r i ly  du e  to  t h e  co mplex i ty  o f  

i d en t i fy i ng  f r a i l t y .  C on t r ib u t i ng  f ac to r s  i n c lu d e  th e  l a ck  o f  

s t an da r d i zed  f r a i l t y  as s es s m en t  t oo l s ,  l im i t ed  aw ar eness  o f  f r a i l t y  

am on g  h ea l t hca r e  p r o v i de r s ,  an d  no  c l ea r  gu i d e l i n es  f o r  m an ag i ng  

f r a i l t y  i n  em erg en cy  ca re  (2 ) .   

A  me t a - an a ly s i s  by  V an  C r aen  e t  a l . ,  w h ich  ex ami n ed  s tu d i e s  f ro m t h e  

U n i t ed  S t a t e s ,  A us t r i a ,  G er m an y ,  and  N o r w ay ,  fo un d  th a t  a cu t e  f r a i l t y  

u n i t s  s i gn i f i c an t l y  p os i t i v e ly  i mp ac t ed  r ed u c in g  ph ys i ca l  im pa i rm en t  a t  

d i s cha r g e  and  lo w er i ng  in s t i t u t io n a l i za t i on  r a t es  a f t e r  o ne  y ear  (1 4 ) .  

T h e  s t ud y  a l so  h igh l i gh t ed  th e  add ed  v a lu e  o f  mul t i d i s c ip l i na r y  C G A 

f o r  h os p i t a l i z ed  f r a i l  o ld e r  adu l t s ,  a s  i t  b e t t e r  ad d r es s ed  th e i r  s p ec i f i c  

n eeds  an d  l ed  to  h ig h e r  p a t i en t  s a t i s f ac t i on  wi t h  th e  ca r e  r e ce iv ed .  

A c r os s  Eu r op e ,  t h e  d ev e lo pm en t  o f  a cu t e  f r a i l t y  u n i t s  i s  p r og r es s i ng  a t  

d i f f e r en t  r a t e s .  In  co u n t r i es  s u ch  a s  G er m an y  and  Au s t r i a ,  sp ec i a l i z ed  

g e r i a t r i c  t r aum a cen t e r s  h av e  b een  i n t r o du ced ,  p ro v i d i ng  

i n t e rd i s c i p l i n a r y  ca r e .  (5 ) .  G iv en  th a t  co nd i t i on s  p re s en t ed  i n  t h e  E D 

a r e  t yp i ca l l y  a cu te ,  e f f i c i en t  p a t i en t  f l o w  an d  t im e  m an agem ent  a r e  

c r i t i c a l  f a c to r s .  T he  g ro wi ng  com pl ex i ty  and  co mo rb id i t i e s  as so c i a t ed  

w i t h  an  ag in g  po pu l a t io n  un d er s co r es  t h e  n eed  f o r  e f fec t iv e  as s es s m en t  

an d  d ec i s io n - m ak i ng  t oo l s  t o  s up po r t  E D  s t a f f  i n  t r i ag ing ,  m an ag in g  

ca r e ,  and  a l l o ca t i ng  r es ou r ces  ap pr opr i a t e l y .  Ho w ev e r ,  cu r r en t  t r i ag e  

m od e l s  o f t en  f a i l  t o  ap p ro p r i a t e l y  as se s s  o l de r  ad u l t s ,  l ead in g  t o  

s ys t em at i c  u nd e r - t r i ag in g  ( 7 ) .  

3 . 5  O VE R VIE W OF  L ON G - TE RM CA R E FA C ILIT IES  

T h e  g ro wi ng  ag e i ng  po pu l a t io n  ac ro ss  E ur op e  i s  d r iv i ng  an  i n c r ea sed  

n eed  f o r  l on g - t e r m ca r e  (L TC )  s e rv i ces .  A  2 02 1  r ep o r t  by  th e  E u ro pean  
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C omm iss io n  p ro j ec t s  t h a t  t h e  n um b er  o f  p eop le  r eq u i r in g  L TC wi l l  

g r o w f rom  3 0 . 8  mi l l i o n  i n  20 19  t o  38 .1  m i l l i on  b y  20 50  (1 5 ) .  In  

L i t hu an i a ,  t he  o ld -ag e  d ep en den cy  r a t i o  i s  p ro j ec t ed  to  r i s e  f r om  3 0 . 4 % 

i n  20 19  t o  41 % in  2 0 30  and  5 6 . 5 % by  2 05 0 .  L i th u an i a ' s  L TC  s ys t em 

i n c lu d es  i np a t i en t  c a r e  i n  nu r s in g  ho sp i t a l s ,  r e s i den t i a l  f a c i l i t i e s  fo r  

o ld e r  adu l t s ,  i n d epen d en t  l i v i ng  h om es ,  d ay ca r e  c en t e r s ,  an d  ho m eca r e  

s e r v i ces .  N a t i on a l  s t a t i s t i c s  f rom  2 0 18  i nd ica t e  t h a t  app ro x i ma t e ly  

1 3 ,0 00  e ld e r l y  r es id en t s  r es id ed  i n  r es i d en t i a l  c a r e  ho m es ,  wh i l e  abo u t  

1 9 ,8 80  r ece i v ed  s oc i a l  s e rv i ces  a t  hom e  ( 16 ) .  

3 . 6  ROLE  O F F RAI LT Y ASSESS MEN T I N L ON G - TE RM C A RE 

F A CI LIT IES   

A s  p op u l a t i on s  con t in ue  t o  ag e ,  t h e  u se  o f  s t an d a rd i zed  f r a i l t y  

s c r een in g  t oo l s  en ab l es  h ea l t h ca re  p r ov id e rs  t o  op t imi ze  r e s ou r ce  

u t i l i za t i on ,  m in i mize  adv e rs e  h ea l th  ou t com es ,  an d  i mp r ov e  t h e  ov e r a l l  

q u a l i t y  o f  l i f e  f o r  i n d i v i du a l s  r es id i ng  in  l on g - t e r m c a r e  fa c i l i t i e s .   

H o w ev e r ,  ad op t i ng  f r a i l t y  a s s es sm en t  d i f f e r s  s ig n i f i c an t ly  a c ro ss  

E u ro p ean  co un t r i e s ,  wi t h  v a r i a t i on s  i n  s c r een i ng  m et ho ds ,  po l i cy  

f r am ew o rk s ,  an d  i n t eg r a t io n  in to  s t anda r d  h ea l th ca r e  p r ac t i c e s .  Whi l e  

s om e  co un t r i e s  h ave  e s t ab l i s h ed  s t r u c tu r ed  f r a i l t y  a s s e s sm en t  sy s t em s ,  

o th e r s  s t r ug g l e  w i th  l imi t ed  r es ou r ces ,  a  l ack  o f  s t an d a rd i zed  

g u i d e l i n es ,  an d  d i sp a r i t i e s  i n  h ea l t hcar e  i n f ra s t r uc tu r e  ( 17 ) .  

E s t ab l i sh i ng  a  un i f i ed ,  ev i d en ce - i n f o rm ed  f r am ewo rk  fo r  f r a i l t y  

a s s es s m en t  i s  e s s en t i a l  t o  p ro mot in g  eq u i t ab l e  an d  e f fec t iv e  h ea l th ca r e  

f o r  t h e  ag i ng  p o pu la t i on  t h ro ug ho u t  Eu r op e  (1 7 ) .  Regu l a r  f r a i l t y  

ev a lu a t io ns  a r e  e s sen t i a l ,  a s  h ig h l i gh ted  b y  th e  F ra i l t oo l s  P ro j ec t ,  

w h ich  f ou nd  s i gn i f i c an t  va r i a t i ons  i n  f r a i l t y  p r ev a l en ce  dep end in g  on  

t h e  ca r e  se t t i ng .  No t ab l y ,  f r a i l t y  r a t e s  w e r e  con s i s t en t ly  h ig h er  i n  

n u rs in g  hom es  comp ar ed  t o  o t h e r  en v i r o nm en t s  (4 ) .  

4 .  A N AL YSIS  

4 . 1  FR AI LT Y ASSESS MENT  TO OLS US ED  I N P RI MAR Y  CA RE  

( A C CO R DI NG  TO C ASE  ST U DIES )  

T h e r e  a r e  s ev e r a l  t o o l s  t o  a s s e s s  f r a i l t y  i n  a  p r i ma r y  ca r e  s e t t i n g .   

T h e  G r on i ng en  F r a i l t y  Ind i ca to r  ( G FI )  i n c lu d es  1 5  qu es t i on s  d es ig ned  

t o  ev a lu a t e  v a r i ou s  a sp ec t s  o f  f r a i l t y ,  s u ch  as  co gn i t i v e ,  s o c i a l ,  
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p h ys i ca l ,  and  p sy ch o l og ica l  dom a in s .  A  s co r e  o f  f ou r  o r  h ig h er  

i nd ica t es  f r a i l t y .  

T h e  PR ISM A -7  to o l  com p r i s e s  s ev en  b in a ry  (y e s /n o )  qu es t io ns ,  w h er e  

t h ree  o r  mo r e  a f f i rm at iv e  ans w ers  s ugg es t  t h e  p r es en ce  o f  f r a i l t y .  

T h e  E dmo nt on  F ra i l  S ca l e  ( E FS )  a s s es s e s  f r a i l t y  a c r os s  t en  d om ai ns ,  

i n c lu d i ng  a r ea s  l i ke  cog n i t i v e  f un c t ion ,  so c i a l  su pp o r t  sys t ems ,  

m ed i ca t i on  m anag em ent ,  an d  f un c t io na l  ab i l i t i e s ,  w i t h  a  s co r in g  r ang e  

f r om  0  t o  17 .  

A n  ad ap t a t i on  o f  t he  E FS ,  t h e  R ep or t ed  Edm on to n  F r a i l  Sca l e  (R E FS ) ,  

i s  u s ed  t o  a s s es s  f ra i l t y  b a sed  on  i n fo r m at io n  p r ov id ed  by  ca reg i v er s ,  

h ea l th ca r e  p ro f es s io n a l s ,  o r  o t h e r  p r ox i es ,  r a t he r  t han  r e l y i ng  s o l e ly  o n  

p a t i en t  s e l f - r epo r t in g  o r  p e r f o rm an ce  t a sk s .  T h e  R E FS  eva l u a t es  

s imi l a r  d om ai ns  t o  t h e  E FS ,  s u ch  as  cog n i t i v e  fu nc t i on ,  ov e r a l l  h ea l t h  

s t a tu s ,  ab i l i t y  t o  p e r f o rm  ac t i v i t i e s  o f  d a i ly  l i v i ng  (A D Ls) ,  m ed i ca t i on  

u s e ,  s o c i a l  s up po r t ,  mo od ,  ph ys i ca l  pe r f o rm ance ,  con t in en ce ,  and  

n u t r i t i o n a l  s t a tus .  

T h e  Ki h on  Ch eck l i s t  f e a t u r e s  25  y e s /no  i t ems  ad dr e s s i ng  a  v a r i e t y  o f  

f r a i l t y - r e l a t ed  d oma i ns ,  wi t h  a  f r a i l t y  t h re sh o l d  comm only  s e t  a t  s even  

o r  m or e  a f f i r m at i v e  r e sp on se s .  

T h e  F r a i l t y  P h en o ty p e  i s  a  wi de ly  reco g n i zed  f r am ewo r k  th a t  

co n cep t u a l i z e s  f r a i l t y  a s  a  b io l og i ca l  s yn d ro me  m ark ed  by  r ed u ced  

p h ys i o l og i ca l  r es e rv e s  and  h e i gh t en ed  v u ln e r ab i l i t y  t o  ex t e rn a l  

s t r e s s o rs .  In d i v id ua l s  a r e  c l a s s i f i ed  as  f ra i l  i f  t h ey  m ee t  a t  l e a s t  t h ree  

o f  f i v e  c r i t e r i a :  exh aus t io n ,  u n i n t en t io n a l  w e ig h t  l o s s ,  weak n es s ,  s l ow  

g a i t  sp eed ,  an d  r edu ced  l ev e l s  o f  p hy s i ca l  a c t i v i t y .  

T h e  T i m ed  U p  and  G o  (T U G)  t es t  i s  a  s t r a ig h t fo r w a rd  and  ex t ens i v e ly  

u t i l i zed  m eth od  fo r  a s s e s s i ng  m obi l i t y ,  ba l an ce ,  fu n c t i ona l  ab i l i t y ,  an d  

t h e  r i sk  o f  f a l l i ng  am on g  o l de r  ad u l t s .  I t  m eas ur e s  t h e  du ra t i on  n eed ed  

f o r  a  pa r t i c ip an t  t o  r i s e  f r om a  ch a i r ,  w a lk  b ack ,  an d  s i t  d o wn  ag a i n .  

C om pl e t i on  i n  l e s s  t h an  1 0  s econ ds  i s  g en e ra l l y  co ns id e r ed  a  t y p i ca l  

r e s u l t .  

T h e  A d e l a i de  F r a i l t y  In d ex  (A FI )  w as  d ev e l op ed  u s i ng  in f o rm a t io n  

f r om  Au s t r a l i a ' s  Ag ed  Ca r e  A ss e ssm en t  P r og r am  (AC AP ) ,  wh ich  

ev a lu a t e s  e l i g i b i l i t y  fo r  g ov e rn m en t - su bs id i zed  ag ed  ca re  s e rv i ces .  
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R esea r ch e r s  s e l ec t ed  44  v a r i ab l es  r ep re s en t i ng  d e f i c i t s ,  i n c lu d in g  

ac t i v i t y  l im i t a t i on s ,  m ed i ca l  con d i t i o ns ,  and  p hy s i ca l  s ymp to ms .  Th e  

A FI  s co r e  i s  c a l cu l a t ed  by  d i v i d in g  the  nu mb er  o f  d e f i c i t s  o bs e r ved  by  

t h e  t o t a l  n um b er  o f  v a r i ab l es  a s s e s s ed ,  y i e ld in g  a  v a l u e  be t w een  0  an d  

1 ,  w h er e  h ig h er  s co r e s  r e f l e c t  g r ea t e r  d eg r ee s  o f  f r a i l t y  (1 8 ) .  

T h e  A us t r a l i an  S tud y  ( 20 19 )  b y  Am b ag t s h ee r  e t  a l .  a s s e s s ed  th e  

d i ag no s t i c  t e s t  a ccu r acy  ( DT A )  o f  s eve r a l  f r a i l t y  s c r een in g  to o l s .  

A m on g  t h e  to o l s  eva l u a t ed  w e r e  th e  FR A IL  Qu es t io nn a i re  ( FQ ) ,  t h e  

E dm on to n  F r a i l  S ca l e  ( E FS ) ,  t h e  Ki hon  C h eck l i s t  (K C) ,  t h e  G a i t  Sp eed  

T es t  ( GS T ) ,  Po ly pha r m acy  as s e s s men t  ( P OL Y ) ,  t he  Gr on in g en  F r a i l t y  

In d i ca t o r  ( G FI ) ,  PR IS MA - 7  (P 7) ,  t h e  R epo r t ed  Edm on to n  F r a i l  Sca l e  

( R E FS ) ,  a s  w e l l  a s  t h e  T im ed  Up  an d  G o  (T U G)  t es t  and  t h e  S e l f -R a t ed  

H ea l t h  (SR H ) .  T h e  p e r f o r man ce  o f  t h es e  s c r een i n g  t oo l s  w as  com p ar ed  

ag a ins t  tw o  e s t ab l i s h ed  r e f e r en ce  s t and a r ds :  F r i ed ’ s  F r a i l t y  P h en o t yp e  

( FP )  and  t he  Ad e l a i d e  F r a i l t y  In d ex  (A FI )  ( 1 8 ) .  T h i s  s tud y  in c l ud ed  

2 2 8  pa r t i c ip an t s  aged  7 5  y ear s  and  o lde r .  F r a i l t y  p r ev a l ence  w as  

e s t ab l i sh ed  a s  17 .5%  f r a i l  an d  56 .6 %  p r e f r a i l  a cco rd in g  to  t h e  F r a i l t y  

P h en o ty p e  ( FP ) ,  wh i l e  4 8 . 7 % w er e  c l a s s i f i ed  as  f r a i l  u s i ng  o th e r  

m eas u r es .  Am on g  th e  s e l f - ad mi n i s t e r ed  t oo l s ,  on l y  th e  K ih o n  C h eck l i s t  

( K C )  an d  th e  R ep o r t ed  Ed mo nto n  F r a i l  S ca l e  (R E FS )  s a t i s f i ed  a l l  t h ree  

c r i t e r i a  f o r  h i gh  d i ag no s t i c  a ccu r acy .  U t i l i z i ng  s e l f - adm in i s t e r ed  

s c r een in g  i ns t r um en t s  co u ld  h e lp  s av e  c l in i c i an s ’  t im e ,  wi th  p o t en t i a l  

ap p l i c a t io ns  i n  s e t t i ng s  su ch  as  wa i t i ng  a r ea s .  Al t ho ug h  PR IS MA - 7  

d emo ns t r a t ed  s t ro ng  ov e r a l l  p e r fo rm an ce ,  i t  n a r r o wly  f e l l  s ho r t  o f  t h e  

8 0 % s en s i t i v i t y  b en chm ark ,  d i f f e r in g  f r om  f i nd i ng s  in  o th e r  s t ud i es  

w h e r e  i t  exh ib i t ed  h ig h  d i ag no s t i c  p r ec i s io n .  S e l f - adm in i s t e r ed  to o l s  

h ad  lo w er  comp le t io n  r a t e s  t h an  n u rs e - adm in i s t e r ed  o n es ,  t h ou gh  t hey  

o f f e r ed  p r ac t i c a l  ad v an t ag es  i n  t im e -p r e s s u r ed  g en e r a l  p r ac t i c e  

s e t t i ng s .  T h e  FR A IL  Qu es t i on n a i r e  and  PR IS MA - 7  w e r e  th e  f as t e s t  t o  

ad min i s t e r ,  w i t h  PR IS MA - 7  r an k i ng  h i gh es t  i n  f e a s ib i l i t y  an d  

accep t ab i l i t y  ( 1 9 ) .  T h e  D ut ch  S t ud y  ( 20 1 6)  b y  S u t o r iu s  e t  a l .  com p a red  

t h e  d i ag no s t i c  an d  p r og no s t i c  accu r acy  o f  1 0  f r a i l t y  i d en t i f i ca t i on  

m et ho ds  i n  p r im a ry  ca r e  on  1 0 2  peop l e  ag ed  6 5  and  o v er .  T h e  f r a i l t y  

p r ev a l en ce  w as  be tw een  1 4 . 8%  an d  52 . 9 %.  T h e  a s s es sm en t  t o o l s  —  
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i n c lu d i ng  PR ISM A -7 ,  t h e  G r on in gen  F r a i l t y  Ind i ca to r  ( GFI ) ,  F r a i l t y  

In d ex  ( F I ) ,  po ly ph ar m acy  ev a l u a t i on ,  g en e ra l  p rac t i t i o ner ’ s  c l i n i ca l  

j ud gm en t ,  o ld e r  adu l t s '  s e l f - ra t ed  h ea l t h ,  Id en t i f i c a t io n  o f  S en i o r s  a t  

R i sk  fo r  P r im a ry  Ca r e  ( IS AR -PC ) ,  E dm on to n  F r a i l  S ca l e  ( E FS ) ,  

In t e rR A I  s c r een e r ,  an d  g a i t  s p eed  t es t  —  w er e  v a l id a t ed  by  co mp ar i ng  

t h e i r  r es u l t s  ag a in s t  b o t h  t h e  Fr i ed ’s  f r a i l t y  c r i t e r i a  and  th e  c l i n i ca l  

ev a lu a t io ns  o f  a  mul t id i s c i p l i n a ry  exp er t  p an e l  (2 0 ) .   

T h e  IS AR -PC  co ns i s t s  o f  s i x  se l f - r epor t ed  q u es t io ns  fo cus in g  on  a r ea s  

s u ch  as :  Fun c t io na l  D ep en den ce ,  R ecen t  H osp i t a l i z a t io ns ,  Im pa i red  

M emo ry ,  Vi s i on  P ro b l em s ,  P o ly ph a rmacy ,  and  G en e ra l  Hea l t h  S t a tu s .  

E ach  a f f i rm at iv e  r es po ns e  s co r e s  on e  p o i n t .  A  to t a l  s co r e  o f  2  o r  m o r e  

s ug g es t s  t h a t  t h e  pa t i en t  i s  a t  r i s k  an d  m ay  g a i n  a  l o t  f rom  a  

c o mp r eh ens i v e  g e r i a t r i c  as s e s sm en t  o r  t a r g e t ed  i n t e rv en t io n s .   

T h e  F r a i l t y  In d ex  (F I )  i s  a  wid e ly  us ed  t oo l  t o  m easu r e  f r a i l t y  a s  a  

cu mul a t iv e  d e f i c i t  m od e l .  In  con t r a s t  t o  t h e  F r a i l t y  P h eno ty p e ,  w h i ch  

em ph as i zes  f i v e  d i s t i n c t  p hy s i ca l  a t t r i b u t e s ,  t h e  F r a i l t y  In d ex  ( F I )  

m eas u r es  f r a i l t y  b y  ev a l ua t i ng  th e  accu mu la t i on  o f  v a r iou s  h ea l t h  

d e f i c i t s .  A n  F I  s co re  b e t w een  0 .2 5  an d  0 .4  t y p i ca l l y  i n d i ca t es  t h a t  an  

i nd iv i du a l  i s  con s id e r ed  f r a i l .  Th e  In t e r R A I  P r e -S cr een er  A ss es sm en t  

T o o l  i s  d es ig n ed  to  e f f i c i en t l y  i d en t i fy  i nd iv i du a l s  w ho  m ay  r eq u i r e  

co mp r eh ens i v e  a s s es sm en t s  o r  sp ec i a l i z ed  s e rv i ce s .  T h i s  t o o l  s e rv e s  a s  

an  i n i t i a l  s t ep  i n  t he  ev a lu a t io n  p ro cess  ( 2 0 ) .   

 

F i g u r e  1 .  C o m p a r i s o n  o f  d i f f e r e n t  f r a i l t y  a s s e s s m e n t  t o o l  a c c u r a c i e s  [ s o u r c e :  S u t o r i u s  e t  

a l .  ( 2 0 ) ]  A b b r e v i a t i o n s :  P R I S M A - 7 ,  F I - F r a i l t y  I n d e x ,  I n t e r R A I - I n t e r R A I  P r e - S c r e e n e r  
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A s s e s s m e n t  T o o l ,  E F S - ,  E d m o n t o n  F r a i l  S c a l e ,  G P - G e n e r a l  P r a c t i t i o n e r ,  G F I -G r o n i n g e n  

F r a i l t y  I n d i c a t o r   

Fi gu r e  1  i l l u s t r a t es  t h e  p r ev a len ce  r a t e s  an d  a r ea  un d er  t h e  cu r ve  

( A UC )  v a l u es ,  u s i ng  F r i ed ’ s  c r i t e r i a  an d  th e  as s e s sm en t s  o f  a  

m ul t id i s c i p l i n a r y  ex p e r t  p an e l  a s  r e f e ren ce  s t and a rd s  ( 20 ) .  R epo r t ed  

f r a i l t y  p r ev a l en ce  v a r i ed  b e t w een  1 4 .8 %  an d  52 .9 % .  Th e  ev a l ua t i on  o f  

t h e  i n s t r um en t s  was  co nd u c t ed  b y  comp ar i ng  t h e i r  p e r f o rm an ce  ag a ins t  

b o t h  exp e r t  c l i n i ca l  j u dg ment  an d  F r i ed ’ s  f r a i l t y  f r am ew or k .  G a i t  

S p eed  h ad  t he  h ig hes t  d i ag no s t i c  accur acy  ( A UC  =  0 .8 65) ,  fo l lo w ed  

c l os e l y  by  PR ISM A - 7  (A UC  =  0 . 81 8  wi th  exp e r t  o p i n i on ) .  S e l f -R a t ed  

H ea l t h  (SR H )  and  th e  F r a i l t y  Ind ex  ( FI )  a l so  s ho w ed  g ood  

d i s c r im in a t iv e  ab i l i t y .  S t epp ed  app ro ach es ,  w h e r e  as s es sm en t s  a re  

co nd u c t ed  i n  ph ases ,  g en e r a l l y  p e r f o rm  wo rs e  th an  s i ng le - s t ep  me th od s .  

PR IS MA - 7  sh ow ed  t h e  h ig h es t  ag r eemen t  wi t h  exp e r t  a s se s sm en t s  ( κ  =  

0 . 61 ) ,  h ig h l i gh t in g  i t s  r e l i ab i l i t y  ( 20 ) .  A no th e r  Du t ch  S t ud y  ( 20 15 )  b y  

v an  K em p en  e t  a l .  ev a lu a t ed  t h e  E ASY - C ar e  T w o - S t ep  Ol d er  P e rs on s  

S c r een i ng  (E AS Y -C ar e  T OS ) ,  a  p h as ed  m et ho d  com bin ing  GP  ju dgm ent  

w i t h  s t ru c t u r ed  as se s sm en t s  w h en  n ec e s s a r y .  F iv e  h un d red  t w en ty  

p a t i en t s  o f  f ou r  GP  p r ac t i c es  p a r t i c ip a t ed .  A  s t ru c tu r ed  ev a lu a t io n  

u s i ng  t he  E AS Y -C ar e  a s s es sm en t  t oo l ,  admi n i s t e r ed  b y  a  p r im a ry  ca r e  

n u rs e ,  i s  r es e r v ed  fo r  i nd i v i du a l s  w hos e  av a i l ab l e  i n f o rma t i on  i s  

d eemed  in su f f i c i en t  b y  th e  g en e r a l  p r ac t i t i on e r  ( GP )  f o r  m ak in g  a  

c l i n i ca l  d ec i s i on .  A f t e r  on e  y ea r ,  p a r t i c ip an t s ’  h ea l th  o u t com es  we r e  

r e a s s e s s ed  t h ro ug h  t h e  EA SY -C ar e  T wo -S t ep  O ld e r  P e r son s  Sc r een in g  

( T OS )  m et ho d .  T h e  A UC  f o r  t h e  E ASY - C ar e  T OS  ap pr o ach  w as  f ou nd  

t o  b e  comp a r ab l e  t o  t h a t  o f  a  com pl e t e  Com p r eh en s i v e  Ge r i a t r i c  

A s se s s men t  (CG A ) ,  w i th  an  A UC  o f  0 .7 6 .   Wh i l e  CG As  a re  con s i de r ed  

t h e  go l d  s t and a rd ,  t h ey  a r e  r e so ur ce - i n t ens i v e .  E AS Y -C are  T OS o f f e r s  

a  f e as ib l e  a l t e r na t iv e  i n  p r im a ry  ca r e .  GP s  cou l d  e f f i c i en t ly  p r ed ic t  

n eg a t i v e  h ea l t h  ou tco m es  us in g  th i s  me t ho d ,  e s pec i a l l y  wh en  

l ev er ag i ng  p r i o r  p a t i en t  k no wl e dg e  ( 21 ) .  A n  Au s t r a l i an  m ix ed - me th od s  

s tu dy  ev a l u a t ed  t h e  ea s e  o f  im pl em en ta t i on  o f  d i f f e r en t  f r a i l t y  

s c r een in g  t oo l s ,  eva l u a t ed  p a t i en t s '  w i l l i n gn ess  t o  en g ag e  w i th  t he s e  

a s s es s m en t s ,  an d  ga t h er ed  nu r se s '  p e r s p ec t i v es  o n  t h e  usab i l i t y  and  
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ap p ro p r i a t en ess  o f  t h e  i n s t r um en t s  t h ey  ad min i s t e r ed .  P a t i en t s  

u n de r w en t  f i v e  f r a i l t y  a s s e s sm en t s  adm in i s t e r ed  b y  nu rse s ,  i n c l ud in g  

t h e  FRA IL  Qu es t i on n a i r e  ( FQ ) ,  Gr on in g en  F r a i l t y  Ind i ca t o r  ( G FI ) ,  

E dm on to n  F r a i l  S ca l e  ( E FS ) ,  PR IS MA- 7  an d  G ai t  S peed  T es t  ( GS T ) .  

A d d i t i o na l l y ,  t wo  se l f - com pl e t ed  s c r een in g  to o l s  —  t h e  Rep o r t ed  

E dm on to n  F r a i l  S ca l e  ( RE FS )  an d  t h e  K ih on  Ch eck l i s t  (K C )  —  w e r e  

p r ov id ed  as  p a r t  o f  a  wr i t t en  su rv ey .  A f t e r  co mpl e t in g  each  ev a l u a t i on ,  

n u rs e s  r e co rd ed  th e  admi n i s t r a t i on  t i me .  Pa t i en t s  w ho  co ns en t ed  t o  

f u r t h e r  pa r t i c i pa t i on  w er e  im m edi a t e ly  a sk ed  to  p ro v i d e  feed b ack  o n  

each  to o l ’ s  a ccep t ab i l i t y .  S ep ar a t e ly ,  t h e  nu rs e s  wh o  f ac i l i t a t ed  t h e  

s c r een in gs  p a r t i c ipa t ed  i n  i n d iv id u a l  i n t e r v i ews ,  o f f e r i ng  in s i gh t s  i n t o  

t h e  p r ac t i c a l i t y  and  p e r ce i v ed  e f f ec t i ven ess  o f  t h e  in s t rum en t s  t h ey  

u s ed  (1 8 ) .  Se l f - adm in i s t e r ed  to o l s  l i ke  KC  an d  R E FS  h ad  l o wer  

co mpl e t io n  r a t e s  com p ar ed  to  n u r s e -adm in i s t e r ed  t es t s ,  i nd i ca t i ng  

p o t en t i a l  i mpl em en t a t io n  ch a l l eng es .  S e l f - ad min i s t e r ed  in s t r um en t s  

w e r e  l e s s  o f t en  com pl e t ed  t h an  n u rs e - adm in i s t e r ed  i ns t ru m en t s .  Nu rs e s  

f o un d  th e  G FI ,  KC ,  E FS ,  GS T,  an d  R EFS  as s e s sm en t s  t o  b e  m or e  t i m e -

i n t en s i v e .  T oo l s  t ha t  d i d  no t  r e l y  on  sp ec i a l i z ed  eq u i pm en t  w e r e  

g en e ra l l y  r a t ed  m o re  f avo r ab ly .  In  co n t r as t ,  a s s e s sm en t s  t h a t  r eq u i r ed  

t imi ng ,  su ch  as  t he  E FS  an d  GS T,  r e ce i v ed  lo w er  r ank i ngs .  T he  FR A IL  

q u es t io nn a i r e s  and  PR IS MA - 7  w e r e  t he  f a s t es t  t o  admi n i s t e r ,  t yp i ca l ly  

co mpl e t ed  in  l e s s  t h an  f i v e  min u t e s .  A m on g  a l l  t oo l s ,  PR IS MA - 7  

ach iev ed  t h e  h ig h es t  s co r es  f o r  f e as ib i l i t y  and  us e r  ac cep t ab i l i t y  f ro m 

b o t h  p a t i en t s  an d  nu r s es .  (1 8 )  ( Tab l e s  1 - 3 ,  F i gu r e  2 ) .   
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T a b l e  1 .  F r a i l t y  s c r e e n i n g  i n s t r u m e n t s  a n d  r e f e r e n c e  s t a n d a r d s  i n c l u d e d  i n  t h e  s t u d y  

[ s o u r c e :  A m b a g t s h e e r  e t  a l .  ( 1 8 ) ]  

  

A b b r e v i a t i o n s :  B M I - M o d y  M a s s  I n d e x ,  P A S E - P h y s i c a l  A c t i v i t y  S c a l e  f o r  t h e  E l d e r l y ,  

T U G - T i m e d  U p  a n d  G o  

 

F i g u r e  2 .  T i m e  t o  a d m i n i s t e r  i n s t r u m e n t s  ( m i n u t e s )  [ s o u r c e :  A m b a g t s h e e r  e t  a l .  ( 1 8 ) ]  

A b b r e v i a t i o n s :  P 7 - P R I S M A - 7 ,  F Q - F r a i l  Q u e s t i o n n a i r e ,  G F I - G r o n i n g e n  F r a i l t y  I n d i c a t o r ,  

G S T - G a i t  S p e e d  T e s t ,  E F S - E d m o n t o n  F r a i l  S c a l e ,  F I - F r a i l t y  I n d e x ,  F P - F r a i l t y  P h e n o t y p e  
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T a b l e  2 .  J o i n t  d i s p l a y  o f  p a t i e n t  a c c e p t a b i l i t y  r a t i n g s  [ s o u r c e :  A m b a g t s h e e r  e t  a l .  ( 1 8 ) ]  

 

A b b r e v i a t i o n s :  P 7 - P R I S M A - 7 ,  F Q - F r a i l  Q u e s t i o n n a i r e ,  G F I - G r o n i n g e n  F r a i l t y  I n d i c a t o r ,  

G A I T - G a i t  S p e e d  T e s t ,  G S T - G a i t  S p e e d  T e s t ,  E F S - E d m o n t o n  F r a i l  S c a l e ,  R E F S - R e p o r t e d  

E d m o n t o n  F r a i l  S c a l e ,  K C - K i h o n  C h e c k l i s t  

 

T a b l e  3 .  A d m i n i s t e r i n g  n u r s e :  p e r c e i v e d  f e a s i b i l i t y  a n d  a c c e p t a b i l i t y  [ s o u r c e :  

A m b a g t s h e e r  e t  a l .  ( 1 8 ) ]  

 

A b b r e v i a t i o n s :  P 7 - P R I S M A - 7 ,  F Q - F r a i l  Q u e s t i o n n a i r e ,  G F I - G r o n i n g e n  F r a i l t y  I n d i c a t o r ,  

G A I T - G a i t  S p e e d  T e s t ,  G S T - G a i t  S p e e d  T e s t ,  E F S - E d m o n t o n  F r a i l  S c a l e ,  R E F S - R e p o r t e d  

E d m o n t o n  F r a i l  S c a l e ,  K C - K i h o n  C h e c k l i s t  

T h e  E ur op ean  F r a i l t oo l s  P r o j ec t  (2 01 6 – 2 01 8)  was  a  m ul t i c en te r  

i nv es t i g a t i on  co ndu c t ed  ac r os s  f i ve  co u n t r i es  — Fr ance ,  S p a in ,  t h e  U K,  

I t a l y ,  an d  P o l an d  —  a im ed  a t  co mp a r i ng  d i f f e r en t  f r a i l t y  s c r een in g  
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t oo l s  ( 4 ) .  T h es e  in c l ud ed  t h e  C l i n i ca l  F r a i l t y  S ca l e  (C FS) ,  t h e  FRA IL  

q u es t io nn a i r e ,  t h e  G r o n in g en  F r a i l t y  S c r een i ng  T oo l  ( GFS T ) ,  t h e  3 5 -

i t em F r a i l t y  In d ex  ( F I - 3 5 ) ,  t h e  Fr a i l t y  T r a i t  S ca l e  wi th  3  an d  5  i t em s  

( FT S - 3 ,  FTS -5 ) ,  t he  Su rv ey  o f  H ea l t h ,  A g e in g  and  R e t i r em e n t  i n  

E u ro p e  F r a i l t y  In s t r u men t  (SH AR E - FI ) ,  an d  t h e  F r a i l t y  Ph eno ty p e .  T h e  

a s s es s m en t  o f  e ach  t oo l ' s  ap p ro p r i a t enes s  w as  b a sed  on  f ac t o r s  su ch  a s  

f e a s i b i l i t y ,  t im e  req u i r ed  fo r  adm in i s t r a t i on ,  and  th e  d egr ee  o f  

ag r eem en t  b e t w een  s ca l es .   

T h e  SH AR E - FI  (S ur v ey  o f  H ea l t h ,  A ge i ng ,  and  R e t i r em en t  i n  E ur op e —

Fr a i l t y  Ins t rum en t )  i s  a  va l i da t ed ,  g end e r - s p ec i f i c  f r a i l t y  a s s e s sm en t  

t oo l .  I t  us es  F r i ed ’s  F r a i l t y  Ph eno t yp e  mo d e l  a s  i t s  fo un da t i on  an d  

ap p l i e s  a  s t a t i s t i c a l  a lg o r i t hm to  c l as s i f y  i nd i v i du a l s  i n t o  f r a i l t y  

c a t eg o r i es .   

T h e  F r a i l t y  T ra i t  Sca l e  wi th  3  i t ems  (FT S -3 )  a s s es s es  f r a i l t y  b y  

ex amin in g  ph ys i ca l  a c t iv i ty  l ev e l s ,  bod y  m as s  i nd ex  (B MI) ,  an d  

b a l an ce ,  wh i l e  t h e  F r a i l t y  T r a i t  S ca l e  w i t h  5  i t ems  ( FTS -5 )  ex t end s  th i s  

ev a lu a t io n  t o  i n c l ud e  g a i t  sp eed  an d  han dg r i p  s t r en g t h .  

T h e  FR A IL s ca l e ,  an  ac ro nym  r ep r es en t in g  Fa t ig u e ,  R es i s t an ce ,  

A m bul a t io n ,  I l l n es s e s ,  an d  Lo ss  o f  w e i gh t ,  f o cu s es  o n  f i ve  k ey  d om ai ns  

co mmo nl y  a s s oc i a t ed  wi t h  f r a i l t y .  

D es i gn ed  acco r d in g  to  t he  d e f i c i t  a ccum ul a t io n  m od e l ,  t he  35 - i t em 

F r a i l t y  Ind ex  ( F I - 35 )  m eas u re s  f r a i l t y  i n  o ld e r  adu l t s  b y  cap tu r i ng  a  

v a r i e ty  o f  h ea l t h  de f i c i t s  a c ro ss  m ul t ip l e  dom a in s .  

T h e  C l i n i ca l  F ra i l t y  S ca l e  ( C FS )  i s  a  p r ac t i ca l  and  w id e ly  ad op t ed  

c l i n i ca l  t oo l  t h a t  ca t ego r i zes  o ld e r  adu l t s '  f r a i l t y  s t a tu s  o n  a  9 - po in t  

s ca l e ,  b as ed  on  th e i r  o ve r a l l  h ea l t h ,  mo b i l i t y ,  p hy s i ca l  f un c t io n ,  an d  

p r e s en ce  o f  como r b i d i t i e s .  

T h e  G é ro n t op ô l e  F ra i l t y  S c reen i ng  T oo l  ( G FS T)  w as  c r ea t ed  t o  d e t ec t  

f r a i l t y  e a r l y  am on g  in d i v id u a l s  ag ed  65  an d  o l d er  wh o  do  n o t  exh i b i t  

p h ys i ca l  d i s ab i l i t y  o r  a cu t e  i l l n es s .  I t  co mbi n es  an  in i t i a l  q ues t i on n a i r e  

w i t h  t h e  c l i n i ca l  eva l u a t i on  b y  g en e r a l  p r ac t i t i o n er s  t o  f ac i l i t a t e  e a r l y  

i n t e rv en t i on  an d  p rev en t  adv e r se  h ea l th  ou t com es .  

In  t e rm s  o f  p e r fo rman ce ,  t h e  G FS T id en t i f i ed  t h e  h i gh es t  p r op o r t i on  o f  

f r a i l  i n d i v id u a l s  i n  p r im a r y  ca r e  s e t t i n gs ,  w h er ea s  t h e  FT S -3  and  FTS -5  
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d e t ec t ed  th e  l ow es t .  B o t h  t h e  C FS  and  G FS T  d em on s t r a t ed  h ig h  

f ea s i b i l i t y  an d  m ed i um  ag r eem en t  wi th  o th e r  f r a i l t y  s ca l e s .  Co nv e rs e l y ,  

t h e  F I - 3 5  p r es en t ed  lo w er  f e as ib i l i t y  (6 3 % ) ,  p r i ma r i ly  d ue  to  t h e  

co mpl ex i t y  o f  d a t a  r eq u i r em en t s  ( 4 ) .  

4 . 1 . 1  CO MPA R ATI VE  AN AL YSI S  OF  FR A ILT Y ASSESS ME NT  I N 

P R I MA R Y C AR E  

M any  s tu d i es  h ave  ev a lu a t ed  d i ag no s t i c  t e s t  a ccu r acy  ( D TA ) ,  

f e a s i b i l i t y ,  and  accep t ab i l i t y  o f  va r io us  f ra i l t y  s c r een in g  i ns t r um en t s  i n  

d i f f e r en t  p r im a ry  ca r e  se t t i ng s .  T h i s  su mm ary  h ig h l i gh t s  k ey  f i n d in gs  

f r om  s tu d i es  co nd uc t ed  i n  s ev e r a l  coun t r i es ,  f ocus in g  on  t h e  

p e r f o r man ce  o f  d i f fe r en t  f r a i l t y  a s s es sm en t  t o o l s .  

A c r os s  s tu d i e s ,  PRIS M A -7  co ns i s t en t ly  demo ns t r a t ed  h i gh  f eas i b i l i t y ,  

a ccu r acy ,  and  accep t ab i l i t y ,  e s p ec i a l ly  i n  p r im a ry  ca r e  (T ab l e  4 ) .  I t  

o u t p er f o rm ed  m an y  to o l s  i n  t e r ms  o f  ea s e  o f  admi n i s t r a t i o n ,  r eq u i r i ng  

m in i m al  r es ou r ces  an d  t im e .  Th e  FR AIL  s ca l e  a l s o  sh o wed  s t ro ng  

p e r f o r man ce ,  p a r t i cu l a r ly  i n  t e rm s  o f  p r ed i c t iv e  ab i l i t y  f o r  adv e rs e  

o u t com es  an d  qu i ck  ad min i s t r a t i o n .  Th e  C FS  an d  G FS T w er e  n o t ed  fo r  

t h e i r  f e as ib i l i t y  i n  c l i n i ca l  en v i ro nm en t s ,  wh i l e  t h e  F I  p ro v i d ed  

co mp r eh ens i v e  a s s es sm en t s  b u t  f a ced  c r i t i c i s m fo r  com pl ex i t y .  S t ep p ed  

ap p ro ach es ,  s u ch  as  EAS Y -C ar e  TO S,  o f f e r ed  e f f i c i en t  s c r een i ng  

co mp ar ab le  t o  f u l l  C G A,  m ak in g  t h em p r ac t i c a l  fo r  r es our ce - l im i t ed  

s e t t i ng s .  O v e ra l l ,  PR IS MA - 7 ,  FR A IL ,  an d  C FS  s t an d  ou t  a s  t he  m os t  

b a l an ced  t oo l s  i n  t e r ms  o f  f e a s i b i l i t y ,  a ccur acy ,  an d  p r ac t i c a l i t y .  
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T a b l e  4 .  C o m p a r i s o n  o f  f r a i l t y  a s s e s s m e n t  t o o l s  u s e d  i n  t h e  p r i m a r y  c a r e  s e t t i n g  

[ s o u r c e :  L u i s a  B r i x ]  

 

P R I S M A - 7 - P r o g r a m  o n  R e s e a r c h  f o r  t h e  I n t e g r a t i n g  S e r v i c e s  f o r  t h e  M a i n t e n a n c e  o f  

A u t o n o m y ,  F I - F r a i l t y  I n d e x ,  E A S Y - C a r e  T O S -  E A S Y - C a r e  T w o - S t e p  O l d e r  P e r s o n s  

S c r e e n i n g ,  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  G F S T -  G é r o n t o p ô l e  F r a i l t y  S c r e e n i n g  T o o l ,  C G A -

C o m p r e h e n s i v e  G e r i a t r i c  A s s e s s m e n t ,  G P - G e n e r a l  P r a c t i t i o n e r  

4 . 1  FR AI LT Y ASSESS MENT  TO OLS US ED  I N HOS PITA L S  

( A C CO R DI NG  TO C ASE  ST U DIES )  

Fr a i l t y  i n  o ld e r  pop u l a t io ns  i s  t yp i ca l l y  ev a lu a t ed  us in g  s ev e ra l  

i n s t r um en t s ,  su ch  as  t h e  C l in i ca l  F r a i l t y  S ca l e  (C FS ) ,  Hos p i t a l  F r a i l t y  

R i sk  S co r e  ( H FR S) ,  F r a i l t y  In dex  ( F I ) ,  an d  th e  f r a i l t y  p hen o t yp e .  

A l t ho ug h  th e  f r a i l t y  ph en o t yp e  i s  ex t en s i v e ly  v a l id a t ed  an d  comm on ly  

em plo y ed  i n  r es ea rch  s e t t i ngs ,  i t  h as  b een  c r i t i c i z ed  fo r  i t s  n a r r o w 

f o cus  an d  t h e  abs ence  o f  a  g r ad a t io n  sca l e  ( 22 ) .  Th e  C l i n i ca l  F r a i l t y  

S ca l e  ( C FS ) ,  o r i g i na l l y  d es ig ned  to  c a t ego r i ze  o l d e r  ad u l t s  by  f r a i l t y  

l ev e l s  an d  t o  p r ed ic t  ad ve r s e  ou t com es  i n  c r i t i c a l l y  i l l  pa t i en t s ,  i s  

s imi l a r ly  su b j ec t  t o  l im i t a t i on s ,  n o t ab ly  t h e  po t en t i a l  fo r  s ub j ec t i ve  

i n t e rp r e t a t io n  du r in g  a s s e s sm en t .  Fur t h e r mo r e ,  a  s i gn i f i c an t  d r awb ack  

s h a r ed  b y  bo t h  th e  f r a i l t y  ph eno ty pe  an d  th e  C FS  i s  t h e i r  i n ab i l i t y  t o  b e  

u s ed  r e t ro sp ec t i v e ly ,  w h i ch  co ns t r a ins  t h e i r  ap p l i c ab i l i t y  i n  c l i n i ca l  

r e s ea r ch  ( 22 ) .  I t  i s  a l so  im po r t an t  t o  no t e  t h a t  ce r t a in  t o o l s  m ay  b e  

m o re  ap p ro p r i a t e  i n  s p ec i f i c  con t ex t s ;  f o r  exampl e ,  m easu r em en t s  o f  

g a i t  sp eed  and  th e  T im ed  Up  an d  Go  T es t  ( T U GT )  m ay  be  v a l uab l e  
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d u r i ng  r ou t i ne  c l i n i ca l  a s s e s sm en t s ,  wh e r eas  t h e  PR IS MA 7  

q u es t io nn a i r e  c an  se r v e  a s  a  s e l f - as s es s m en t  t oo l .  A l th oug h  th e r e  i s  

l imi t ed  ev i den ce  r eg a r d in g  d i agn os t i c  a ccu r acy ,  t h e  Br i t i s h  G e r i a t r i c  

S o c i e ty  (B GS )  r ecom mend s  th e  E dmo nt on  F r a i l  S ca l e  f o r  p r e - op e r a t i v e  

a s s es s m en t s  t o  a id  i n  op t imi z in g  su rg i ca l  o u t co mes  ( 13 ) .  A  p ros p ec t i v e ,  

co n t ro l l ed  t r i a l  co nd u c t ed  i n  Wes t  S w ed en  b e t w een  2 01 3  an d  2 01 5  

ev a lu a t ed  t h e  e f f i cacy  o f  a cu t e  c a r e  i n  C om pr eh en s iv e  Ge r i a t r i c  

A s se s s men t  (CG A )  u n i t s  v e r s us  con v en t i on a l  a cu t e  m ed i ca l  u n i t s  ( 2 3 ) .   

T h e  r e sea r che r s  p ro p os ed  t h a t  p a t i en t s  m anag ed  i n  t h e  Co mp r eh ens iv e  

G e r i a t r i c  A ss es sm en t  (C G A )  un i t  wo u ld  demo ns t r a t e  l e s s  d ec l in e  i n  

a c t i v i t i e s  o f  d a i l y  l i v i ng  ( A DL s )  and  a  sm al l e r  i n c r ea se  in  f r a i l t y  t h r ee  

m on th s  pos t -d i s ch ar g e  com p a red  to  t ho s e  r ece i v in g  s t an da r d  ca r e .  Th e  

s tu dy  emp lo y ed  s eve r a l  m easu r es ,  i n c lu d i ng  t he  C h ar l s on  Co mo rb id i ty  

In d ex ,  wh i ch  p r ed ic t s  10 -y ea r  mo r t a l i t y  b as ed  on  th e  p r es en ce  o f  1 9  

co mo rb id  co nd i t i ons ,  t h e  FR ESH  f r a i l t y  s c r een in g  t oo l ,  an d  

a s s es s m en t s  o f  bo th  pe r so n a l  and  i ns t r u men t a l  AD Ls  ( e .g . ,  d r e s s i ng ,  

f e ed i ng ,  sh op p i ng ,  an d  t r ans po r t a t io n ) .  P a t i en t s  t r e a t ed  in  t h e  C G A un i t  

ex h i b i t ed  a  h i gh e r  b a s e l i n e  como r b id i t y  bu r d en ,  wi t h  an  av e r ag e  

C h ar l s on  s co r e  o f  7 . 4  v e r s us  6 .2  i n  t h e  con t r o l  g r ou p  (P  <  0 .0 01 ) .  

N o tab l y ,  f r a i l t y  p ro g r es s io n  w as  o bs er v ed  i n  o n ly  1 3 . 6 % o f  t h e  

i n t e rv en t i on  g r ou p  co mp ar ed  t o  41 .0 % in  t he  co n t ro l  g ro up  (P  <  

0 . 00 01 ) .  R es u l t s  i nd i ca t ed  t ha t  C G A un i t  c a r e  s i gn i f i can t l y  r ed u ced  

d ec l in e s  i n  a c t iv i t i e s  o f  d a i ly  l i v in g  (A D Ls )  an d  m in imi zed  i n c r ea se s  i n  

f r a i l t y  a t  t h e  t h r ee -m on th  f o l l o w -u p .  No t ab l y ,  i n t e rv en t i on  g r ou p  

p a t i en t s  b yp as s ed  th e  em erg en cy  r oo m,  po t en t i a l l y  redu c in g  th e  t i me  t o  

i n i t i a t e  a cu t e  t r e a tm en t s ,  w h i ch  m ay  h av e  con t r ib u t ed  t o  im pr ov ed  

o u t com es  ( 2 3 ) .  T he  F r a i l t oo l s  P r o j ec t ,  a  m ul t i c en t e r  Eu r op ean  s t ud y ,  

co mp a r ed  f r a i l t y  as s e s sm en t  t o o l s  a c ros s  d i f f e r en t  ca r e  s e t t i n gs  (4 )  

( T ab l e  5 ) .  T h e  r a t io  be tw een  t h e  in s t ru m en t  wi t h  t h e  h i gh es t  p r ev a l en ce  

( S HA RE - FI )  and  tha t  w i th  t h e  l o w es t  (FR A IL  s ca l e )  w as  1 . 5 .  

Fea s ib i l i t y  i n  t h e s e  s e t t i n gs  w as  l imi t ed ,  w i th  o n l y  82 % of  s ca l es  

co mpl e t ed .  Th e  FTS -5  w as  com pl e t ed  b y  f ew er  t h an  5 0 % o f  

p a r t i c ip an t s ,  and  t he  f r a i l t y  p h en o ty p e  ( FP)  a ch i ev ed  a  f ea s ib i l i t y  r a t e  

o f  6 6 %.  T h e  FR A IL  sca l e  i d en t i f i ed  th e  f ew es t  f r a i l  i nd iv id u a l s ,  w h i l e  
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t h e  S H AR E - FI  s ca l e  sh o wed  th e  h i gh es t  p rev a l en ce .  Th e  C l in i ca l  

F r a i l t y  S ca l e  (C FS) ,  FR A IL ,  and  G FST d em on s t r a t ed  h ig h  f ea s ib i l i t y  

an d  sh o r t e r  admi n i s t ra t i o n  t im es ,  m ak i ng  t hem p re f e r ab l e  i n  g e r i a t r i c  

w a r ds  co mp a r ed  to  m o re  t im e - in t ens ive  to o l s  l i k e  t h e  FTS -5  (4 ) .   

T a b l e  5 .  F r a i l t y  p r e v a l e n c e  a c c o r d i n g  t o  e a c h  f r a i l t y  s c a l e  a n d  s e t t i n g  [ s o u r c e  ( 4 ) ]  

 

F P - F r a i l t y  P h e n o t y p e ,  S H A R E - F I - F r a i l t y  I n d e x  d e v e l o p e d  f r o m  t h e  S u r v e y  o f  H e a l t h ,  

A g e i n g  a n d  R e t i r e m e n t  i n  E u r o p e ,  F T S - 3 - 3 - i t e m  F r a i l t y  T r a i t  S c a l e ,  F T S - 5 - 5 - i t e m  

F r a i l t y  T r a i t  S c a l e ,  F R A I L - F a t i g u e ,  R e s i s t a n c e ,  A m b u l a t i o n ,  I l l n e s s e s  &  L o s s  o f  

W e i g h t ,  F I - 3 5 - 3 5 - i t e m  F r a i l t y  I n d e x ,  G F S T -  G é r o n t o p ô l e  F r a i l t y  S c r e e n i n g  T o o l ,  C F S -

R o c k w o o d  C l i n i c a l  F r a i l t y  S c a l e .   

A  S p an i sh  s tu dy  con d uc t ed  in  2 02 2  by  B i e l za  and  co l l e agu es  ex ami n ed  

t h e  accu r acy  an d  f ea s ib i l i t y  o f  f r a i l t y  i n s t r um en t s  i n  an  acu t e  c a r e  

s e t t i ng .  Th e  in s t rum en t s  ev a l u a t ed  w er e  t h e  C l i n i ca l  Fr a i l t y  S ca l e  

( C FS ) ,  hand g r i p  s t r en g t h  ( HG S) ,  t h e  FR A IL  s ca l e ,  and  the  Sp an i s h  

v e r s io n  o f  t h e  F r a i l t y -V IG  in d ex .  Am on g  th e  1 85  p a r t i c ipan t s ,  wh os e  

m ed i an  ag e  w as  89  y ea r s ,  a l l  t o o l s  d em on s t r a t ed  co mpl e t e  f e as ib i l i t y  

ex cep t  f o r  H GS,  wh i ch  s ho w ed  a  l o w er  f e as ib i l i t y  r a t e  o f  6 7% .  

F r a i l t y  p r ev a len ce  v a r i ed  d ep end i ng  on  t h e  i n s t r um en t :  63 . 2%  wi t h  t h e  

FR A IL  s ca l e ,  71 .7%  wi th  H GS ,  74 .6%  wi th  th e  C FS ,  and  88 .1 % wi th  

F r a i l t y - V IG .  In  t e rm s  o f  p r ed i c t i v e  p e r f o rm ance  m eas u r ed  by  th e  a r ea  

u n de r  t he  cu r ve  ( AU C )  comp ar ed  t o  Fr a i l t y - V IG ,  t h e  C FS  ach i eved  an  

A U C of  0 .8 9 ,  HG S r eco rd ed  0 . 73 ,  and  t h e  FRA IL  sca l e  r each ed  0 . 69 .  

F r a i l  i nd i v i du a l s  i den t i f i ed  u s i ng  th e  FR A IL  s ca l e  we r e  2 . 7  t im es  mo r e  

l i k e l y  to  exp e r i en ce  ex t en d ed  h os p i t a l i z a t io n  (9 5 % C I :  1 .3 8 5 – 5 . 41 6) .  

A d d i t i o na l l y ,  t h r ee - m ont h  mo r t a l i t y  r a t e s  w e re  s ig n i f i c an t ly  e l ev a t ed  

am on g  f r a i l  p a t i en t s  as  d e t e rm in ed  by  b o t h  th e  FR A IL s ca l e  ( OR  2 .5 ;  

9 5 % C I :  1 . 07 2 – 5 . 88 1 )  and  t he  C FS  (OR  3 .7 ;  95 % C I :  1 . 25 5 –1 0 . 81 2) .  

T h e  r ece i v er  o p e r a t i ng  ch a r ac t e r i s t i c  (R OC )  an a l ys i s  r ev ea l ed  a  

s ub s t an t i a l  d i f f e r ence  in  A UC  v a l u es  be t w een  th e  C FS  and  FR A IL  
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s ca l e s  (P  =  0 . 00 3) .  In  co n t r as t ,  no  s ig n i f i c an t  d i f f e ren ces  em erg ed  

b e tw een  t h e  FRA IL  s ca l e  and  HGS  (P  =  0 . 51 7 )  o r  be tw een  t h e  C FS  and  

H G S (P  =  0 .0 54 ) .  In  d i ag no s in g  f r a i l t y ,  t h e  C FS  ex h ib i t ed  a  s en s i t i v i ty  

o f  7 2 . 4 % and  a  s p ec i f i c i t y  o f  9 4 . 7%  (2 4 )  ( see  F i g .  3 ) .  

 

F i g u r e  3 .  T h e  A U C s  f o r  F R A I L ,  C F S ,  H G S ,  a n d  V I G  [ s o u r c e :  B i e l z a  e t  a l .  ( 2 4 ) ]  

F R A I L -  F a t i g u e ,  R e s i s t a n c e ,  A m b u l a t i o n ,  I l l n e s s e s  &  L o s s  o f  W e i g h t ,  C F S - R o c k w o o d  

C l i n i c a l  F r a i l t y  S c a l e ,  H G S - H a n d  G r i p  S t r e n g t h ,  V I G -  F r a i l t y - V I G  

T h e  s t ud y  f ou nd  1 00 %  f ea s i b i l i t y  fo r  a l l  t oo l s  ex cep t  HGS  ( 67 % ) .  

FR A IL  an d  C FS  w er e  e f f ec t i ve  p r ed i c to r s  o f  t h r ee - mo nth  m o r t a l i t y ,  

w i t h  FRA IL  a l so  p red i c t i ng  p ro lo ng ed  h os p i t a l  s t ay s .  H ow ev e r ,  n on e  o f  

t h e  t oo l s  e f f ec t iv e ly  p r ed i c t ed  i n -h os p i t a l  mo r t a l i t y ,  

i n s t i t u t i on a l i za t io n ,  o r  r eadmi ss io n .  Th e  h ig h  f eas i b i l i t y  an d  p r ed i c t iv e  

accu r acy  o f  FR A IL and  C FS  s up po r t  t h e i r  u s e  i n  g e r i a t r i c  s e t t i n gs ,  

w h i l e  V IG  an d  H GS  w er e  l e s s  r e comm end ed  (4 ) .  

In  a  20 18  S i ng apo rean  s t u dy  b y  C ho ng  e t  a l . ,  t h e  F I  w as  u s ed  as  t h e  

g o l d  s t an d a rd  to  com p ar e  FR A IL ,  C FS ,  an d  T i lb u r g  F r a i l t y  In d i ca t o r  

( T FI )  ( 25 ) .  Th e  s t ud y  r ec ru i t ed  2 10  p a t i en t s .  In f o rm at i on  r eg a rd in g  

p a t i en t s '  p r emo rb id  f r a i l t y  s t a tu s ,  como r b i d  con d i t i on s ,  s ev e r i t y  o f  

i l l n e s s ,  fu n c t i on a l  ab i l i t i e s ,  and  cog n i t i v e  p e r f o rm an ce  was  g a t h e r ed .  

F r a i l t y  p r ev a len ce  v a r i ed  d ep end i ng  on  t h e  a s s es sm en t  t oo l ,  r e co rd ed  a t  

8 7 .1 % us in g  t h e  F ra i l t y  In dex  ( F I ) ,  81 . 0 % wi th  th e  C l in i ca l  F ra i l t y  

S ca l e  ( C FS ) ,  8 0 . 0% v i a  t h e  T i l bu rg  F ra i l t y  In d i ca to r  (T FI ) ,  an d  50 .0 %  



29 

 

u s i ng  t he  FR A IL  s ca l e .  Wh en  ev a lu a t in g  ea s e  o f  u s e  wi th i n  an  acu t e  

h os p i t a l  env i r onm en t ,  t he  C FS  em erg ed  as  t h e  m os t  p r ac t i c a l  t oo l ,  

r eq u i r i ng  app r ox ima t e l y  th r ee  to  f i v e  m in u t es  f o r  comp l e t io n  an d  

o f f e r i ng  a  s t r a ig h t fo r w a rd  as s e s sm en t  p r o cess .  T he  FR A IL  sca l e  a l so  

r eq u i r ed  a  sh or t  adm in i s t r a t i on  t i m e  (1  t o  3  min u t es )  an d  h as  t h e  ad d ed  

b en e f i t  o f  i n f o r ming  t a rg e t ed  in t e r v en t io ns  b as ed  on  i den t i f i ed  d e f i c i t s ,  

w h i l e  t h e  T FI  r equ i r ed  5  t o  10  mi nu t e s  o n  av e r ag e .  Th e  CFS  s ho w ed  t he  

h ig h es t  d i ag no s t i c  a ccu r acy  (A UC  0 .91 ) ,  w h i l e  FR A IL h ad  t h e  g rea t e s t  

s p ec i f i c i t y  ( 81 .5 % ) .  FR A IL  [A UC  0 .8 0  [ 95 %  C I  0 . 65 –0 .9 5 ,  P  =  .0 04 ]  

w as  s i gn i f i can t l y  as so c i a t ed  w i th  i n - ho sp i t a l  mo r t a l i t y ,  w h e r eas  C FS  

p r ed i c t ed  12 -m ont h  mo r t a l i t y  and  in s t i t u t i on a l i z a t i on  r i s ks .  Bo t h  to o l s  

d emo ns t r a t ed  h i gh  f ea s i b i l i t y  an d  p r ed i c t iv e  cap ab i l i t i e s  fo r  ad v er s e  

o u t com es  (2 5 ) .  A  20 1 9  C h i nes e  s tu dy  b y  Y ao - D an  L i an g  e t  a l .  

co mp a r ed  f iv e  f r a i l t y  measu r es —C FS ,  FR A IL ,  F r i ed ,  Edmo nt on ,  and  

F I— am o ng  1 ,0 00  e ld e r l y  i n p a t i en t s  a c ro ss  d i f f e r en t  w a rds .   T he  

i nv es t i g a to r s  us ed  a  com bin ed  in dex  ( s co r es  w e r e  f ro m 0  to  5 ,  wi th  

s co r es  ≥3  d e f i n i ng  f r a i l t y )  d e r iv ed  f rom  t he  f i ve  m eas u r es  as  t he  g o l d  

s t an da r d  f o r  f r a i l t y  d i agn os i s ,  an d  mul t iv a r i a t e  l o g i s t i c  r eg r e s s i on  was  

ap p l i ed  to  i d en t i f y  i so l a t ed  r i s k  co n t r ib u t o r s .  Ov e r a l l  f r a i l t y  p r ev a l en ce  

w as  3 2 . 3%  ( F r i ed ) ,  1 9 . 2%  ( FR A IL ) ,  25 . 2%  (E dm ont on ) ,  3 6 .2 % (C FS) ,   

an d  35 .1 %  ( F I )  ( F ig u r e  4 ) .  N o  p rev i ou s  s t ud i e s  h av e  s i mu l t an eou s l y  

r ep o r t ed  f r a i l t y  da t a  a c ro ss  d i f f e r en t  w a r ds ,  a s  m os t  h ave  f o cu sed  on  

g e r i a t r i c  d ep a r tm en t s  o r  a  s i ng l e  d i s eas e  t yp e .  Th e  C FS  sh o w ed  th e  

h ig h es t  s ens i t i v i t y  ( 9 4 . 1 %)  co mp ar ed  to  t h e  FRA IL  sca l e  ( 6 3 . 0 % ) .  At  

t h e  sam e t im e ,  t h e  F I  d em on s t r a t ed  s t ro n g  s ens i t i v i t y  ( 89 .6 % –9 6 . 4 %)  

an d  sp ec i f i c i t y  (8 1 .1 % –8 9 . 5 %)  ac ros s  a l l  w ar ds .  FRA IL  had  t h e  h ig h es t  

s p ec i f i c i t y  i n  c a r d io lo gy  an d  no n -su r g i ca l  wa r ds ,  bu t  l o wer  s ens i t i v i t y .  

T h e  E dmo nt on  F ra i l  S ca l e  exh ib i t ed  the  h i gh es t  sp ec i f i c i t y  (9 1 . 7 % –

9 8 .1 % )  bu t  l ow er  sen s i t i v i ty  (5 9 . 7% –8 3 .5 % ) .  T h e  app l i ca t i on  o f  t he  

F r i ed  c r i t e r i a  y i e lded  m od e r a t e  d i agn os t i c  p e r f o rm an ce ,  w i t h  

s ens i t i v i t y  v a lu e s  sp ann in g  f ro m 71 .9%  to  8 6 . 6%  an d  sp ec i f i c i t y  

r an g in g  b e t w een  8 1 . 8 % and  9 0 . 1 %.  T he  s t ud y  con c l ud ed  th a t  C FS  i s  

p r e f e r ab l e  fo r  s c r een in g  du e  to  i t s  b a l an ce  o f  s en s i t i v i ty ,  sp ec i f i c i t y ,  

an d  ea se  o f  adm in i s t ra t i o n ,  wh i l e  F I  i s  o p t im al  f o r  co mpr eh ens i v e  



30 

 

a s s es s m en t s  ( 26 ) .  E ach  o f  t h es e  s t ud ie s  u nd e rs co r es  t h e  co mpl ex i t y  o f  

f r a i l t y  a s s es sm en t  i n  hos p i t a l i z ed  o ld er  adu l t s  an d  i l l u s t ra t es  t h a t  t h e  

s e l ec t io n  o f  an  appr o p r i a t e  t o o l  i s  i n f lu en ced  b y  t h e  h ea l th ca r e  con t ex t ,  

t h e  r eq u i r ed  as se s sm en t  du r a t io n ,  an d  t h e  sp ec i f i c  o u t co mes  o f  i n t e r e s t .  

 

F i g u r e  4 .  F r a i l t y  p r e v a l e n c e  i n  d i f f e r e n t  w a r d s  b y  d i f f e r e n t  m e a s u r e m e n t s  [ s o u r c e :  L i a n g  

e t  a l .  ( 2 6 ) ]  A b b r e v i a t i o n s :  C F S -  C l i n i c a l  F r a i l t y  S c a l e ,  F I -  F r a i l t y  I n d e x  

4 . 1 . 1  CO MPA R ATI VE  AN AL YSI S  OF  FR A ILT Y ASSESS ME NT  I N 

H OSP IT ALS   

A c r os s  s tu d i e s ,  t h e  C l i n i ca l  F ra i l t y  S ca l e  ( C FS )  cons i s t en t ly  em er g ed  

a s  a  r e l i ab l e  t o o l  du e  t o  i t s  h i gh  s ens i t i v i ty ,  f e as i b i l i t y ,  an d  qu i ck  

ad min i s t r a t i o n  t im e ,  m ak in g  i t  su i t ab l e  f o r  a cu t e  se t t i ng s  ( T ab l e  6 ) .  

T h e  FR A IL s ca l e ,  w h i l e  l e s s  s ens i t i v e ,  demo ns t r a t ed  s t ron g  sp ec i f i c i t y  

an d  p r ed i c t iv e  p ower  f o r  s ho r t - t e rm  mo r t a l i t y  and  p r o lo ng ed  ho sp i t a l  

s t ay s .  T h e  F r a i l t y  In d ex  ( F I )  s ho w ed  su p e r io r  d i agn os t i c  a ccu r acy  an d  

p r ed i c t i v e  cap ac i ty  f o r  l on g - t e rm o u t co m es  b u t  r equ i r ed  m o re  t im e  and  

r e s ou r ces  t o  ad min i s t e r .  Mu l t i d im ens i on a l  t oo l s  l i k e  t h e  V IG  i nd ex  

p r ov id ed  co mp r eh en s i v e  as s es sm en t s  b u t  l a ck ed  f eas ib i l i t y  i n  t im e -

co ns t r a in ed  en v i ron m ent s .  In  co n t r as t ,  pe r f o r man ce -b as ed  m eas u r es  

s u ch  as  H GS  faced  ch a l l en g es  in  a cu t e l y  i l l  p op u l a t i on s  du e  t o  ph ys i ca l  

l imi t a t i o ns .  O ve r a l l ,  C FS  and  FR A IL  a r e  r e c om m en d ed  fo r  ro u t i n e  

s c r een in g  i n  g e r i a t r i c  w a r ds ,  wh i l e  F I  s e r v es  a s  an  e f f ec t iv e  

co mp r eh ens i v e  a s s es sm en t  t o o l  i n  s p ec i a l i z ed  s e t t i n gs .  
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T a b l e  6 .  C o m p a r i s o n  o f  f r a i l t y  a s s e s s m e n t  t o o l s  u s e d  i n  t h e  h o s p i t a l  s e t t i n g  [ s o u r c e :  

L u i s a  B r i x ]  

 

C F S - C l i n i c a l  F r a i l t y  S c a l e ,  F R A I L - F a t i g u e ,  R e s i s t a n c e ,  A m b u l a t i o n ,  I l l n e s s e s  &  L o s s  o f  

W e i g h t ,  F I - F r a i l t y  I n d e x ,  E d m o n t o n - E d m o n t o n  F r a i l  S c a l e  

4 . 3  FR AI LT Y ASSESS MENT  TO OLS US ED  I N E MER GE N CY  

D E PA RT ME NT S  (A C CO R DI NG  TO  C A SE S TU DI ES )  

In  2 01 9 ,  O 'C ao im h  an d  co l l e agu es  ca r r i ed  ou t  a  s t ud y  wi th  26 5  

p a r t i c ip an t s  t o  ev a lu a t e  t h e  p e r f o rm ance  o f  t h r ee  es t ab l i sh ed  sh o r t - fo rm  

t oo l s  i n  d e t ec t in g  f r a i l t y  w i th in  a n  emer g ency  d ep a r t m en t  o f  a  t e ach i ng  

h os p i t a l .  In d iv id ua l s  aged  7 0  yea r s  and  o ld e r  w e r e  a s s es sed  u s i ng  th e  

Id en t i f i c a t io n  o f  S en io r s  a t  R i sk  ( IS AR )  to o l ,  t h e  C l i n i ca l  F r a i l t y  Sca l e  

( C FS ) ,  a s  we l l  a s  t h e  PR IS MA - 7  qu es t io nn a i r e  ( 27 ) .  Th e  IS AR  i s  a  

s im pl e  qu es t i on na i r e  t h a t  ev a l u a t es  f ac t o r s  su ch  a s  p r io r  

h os p i t a l i z a t i on s ,  fun c t io n a l  d ec l in e ,  v i s io n  imp a i r men t ,  co g n i t i v e  

i mp a i rm en t ,  po l yp ha r m acy ,  and  o v er a l l  fu nc t i on a l  im p a i rm en t ,  wi t h  
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h ig h er  s co r es  i n d i ca t i ng  a  g r ea t e r  r i s k  f o r  adv e rs e  o u t com es .  A  

co mp r eh ens i v e  g e r i a t r i c  as s e s sm en t  ( CG A )  d e t e rm in ed  t he  f r a i l t y  s t a tu s  

o f  e ach  p a t i en t .  The  m ed i an  s co r es  w er e  C FS:  4 / 9  (± 2 ) ,  IS AR:  3 /6  ( ±2 ) ,  

an d  PR ISM A -7 :  3 /7  ( ±3 ) .  B ased  on  C GA ,  5 8 % of  t h e  pa r t i c i p an t s  w e r e  

i d en t i f i ed  as  f r a i l .  A m on g  t h e  th r ee  sc r een i ng  t oo l s  a s s es s ed ,  PR ISM A -

7  ex h i b i t ed  t h e  g r ea t es t  ab i l i t y  t o  d i f fe r en t i a t e  b e t w een  f r a i l  an d  no n -

f r a i l  i n d i v id u a l s ,  ach i ev i ng  an  a r ea  u nd e r  t h e  cu r ve  ( AUC)  o f  0 . 88  

( 9 5 % C I :  0 .8 3 – 0 . 93) .  T h i s  w as  f o l lo w ed  by  th e  C l i n i ca l  Fr a i l t y  S ca l e  

( C FS )  w i th  an  A UC o f  0 . 83  (9 5%  C I :  0 . 7 7 – 0 . 88 ) ,  an d  th e  Id en t i f i c a t io n  

o f  S en io rs  a t  R i s k  ( IS A R )  t oo l ,  w h i ch  r eco rd ed  an  A UC of  0 . 78  (9 5%  

C I :  0 .7 1 – 0 . 84 ) .  S t a t i s t i c a l  comp a r i so ns  r ev ea l ed  t h a t  PR IS MA - 7  w as  

m o re  p r ec i s e  t h an  IS AR  ( p  =  0 .0 08 ) ,  a l t h ou gh  i t s  pe r f o r man ce  d i d  no t  

d i f f e r  s i gn i f i can t ly  f r om th a t  o f  C FS  (p  =  0 . 15 ) .  In t e r - r a t e r  r e l i ab i l i t y  

( IR R )  s co r es  d i f f e red  ac r os s  t o o l s ,  w i th  IS AR ach i ev in g  a  co e f f i c i en t  

o f  0 .6 2 ,  PR IS MA - 7  a  co e f f i c i en t  o f  0 .7 5 ,  an d  C FS  th e  h ig h es t  a t  0 .7 8 .  

( F i gu r e  5 ) .  T h e  P RIS M A -7  an d  IS AR  w er e  p r i m ar i ly  s e l f - adm in i s t e r ed  

( 8 2 %) ,  w h i l e  ca r eg i v er s  o r  nu rs e s  a s s i s t ed  in  co gn i t i v e  o r  v i su a l  

i mp a i rm en t  c a s es .  T h e  f in d in gs  s up por t  t h e  re l i ab i l i t y  and  accu r acy  o f  

PR IS MA - 7  f o r  E m er g en cy  D ep ar tm en t  f r a i l t y  s c r een i ng .  Th e  B r i t i s h  

G e r i a t r i c  S o c i e t y  en d or s es  PR ISM A -7  a s  a  s i mpl e  f r a i l t y  a s s e s sm en t  

t oo l .  T h i s  s tu dy  r ep r e s en t s  t h e  f i r s t  va l i d a t i on  o f  PR ISMA - 7  in  an  

E m e rg en cy  D ep a r tm en t  s e t t i n g ,  co nf i r mi ng  i t s  s t ro ng  s en s i t i v i ty ,  

s p ec i f i c i t y ,  an d  in t e r - r a t e r  co nco rd an ce .   Th es e  f i nd in gs  s ug g es t  u s i ng  

s ho r t  s c r een in g  ins t r um en t s  i n  t he  ED ,  l i ke  t h e  PR IS M A -7 ,  w h i ch  i s  

b o t h  p r ec i s e  and  con s i s t en t  (2 7 ) .  
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F i g u r e  5 .  R O C  C u r v e s  w i t h  A U C  c u r v e  s c o r e s  o f  C F S ,  P R I S M A - 7 ,  a n d  I S A R  [ s o u r c e :  

O ’ C a o i m h  e t  a l .  ( 2 7 ) ]  A b b r e v i a t i o n s :  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  P R I S M A 7 - P r o g r a m m e  

o f  R e s e a r c h  t o  I n t e g r a t e  S e r v i c e s  f o r  t h e  M a i n t e n a n c e  o f  A u t o n o m y ,  I S A R - I d e n t i f i c a t i o n  

o f  S e n i o r s  a t  R i s k  

In  2 02 3 ,  Di  P r azza  an d  co l l e agu es  co nd u c t ed  a  s t ud y  i nv o l v i ng  5 79  

o ld e r  adu l t s  t o  as s es s  t h e  p r ed ic t iv e  p e r f o rm ance  o f  t wo  ab b r ev i a t ed  

g e r i a t r i c  as s es sm en t  i n s t r um en t s  i n  fo reca s t in g  m o r t a l i t y  i n  em erg en cy  

d ep a r tm en t  ( ED )  p a t i en t s .  T h e  t oo l s  eva l u a t ed  w e r e  th e  B r i e f  

M ul t id im en s io n a l  P r o gn os t i c  In d ex  (B r i e f  MP I)  and  th e  C l i n i ca l  F ra i l t y  

S ca l e  ( C FS ) .  Bo th  d emo ns t r a t ed  go od  d i s c r im in a t iv e  ab i l i t y ,  wi t h  t h e  

C FS  ach iev i ng  an  a r ea  un de r  t he  cu r v e  ( A UC )  o f  0 . 75 4  (95 %  C I :  0 .6 5 –

0 . 83 )  and  t he  B r i e f  MP I  r eco r d i ng  an  A U C of  0 .7 2  ( 95 %  C I :  0 .6 1 –

0 . 83 ) .  T h e  C - in d ex  w as  0 . 85  f o r  B r i e f  MP I  and  0 .8 4  f o r  C FS .  T he  

m ul t iv a r i a t e  an a l ys i s  r ev ea l ed  th a t  i nd i v i du a l s  wi t h  h i gh er  f r a i l t y  

s co r es  f a ced  a  ma rk ed l y  e l ev a t ed  r i s k  o f  mo r t a l i t y .  Sp ec i f i c a l l y ,  a  

B r i e f  MP I  s co r e  g rea t e r  t h an  0 .6 6  w as  a s s o c i a t ed  wi t h  a  h aza rd  r a t i o  

( H R )  o f  4 .6 5  ( 95 % C I :  1 .4 5 – 15 .0 0 ) ,  wh i l e  a  C FS  s co r e  abo v e  6  

co r r es po nd ed  to  an  H R o f  9 . 24  (9 5%  CI :  1 .1 6 – 76 .9 0) .  T he  s t ud y  

h ig h l i gh t ed  th a t  wh i l e  b o t h  to o l s  a r e  qu i ck  an d  e f fec t iv e ,  C FS  m ay  b e  

p r e f e r red  in  t r i ag e  d u e  t o  i t s  r e l i an ce  o n  m ed i ca l  j ud gm en t .  In  co n t ra s t ,  

B r i e f  MP I  o f f e r s  a  m ul t id i m en s io n a l  v i ew su i t ab l e  fo r  com p reh en s i ve  

a s s es s m en t s .  T h e  p r im a r y  d i s t i n c t io n  b e tw een  t h e  C FS  an d  th e  B r i e f  

M P I  i s  t h a t  t h e  C FS  p ro v i d es  a  u n i d im ens i on a l  a s s es smen t  o f  f r a i l t y ,  

w h e r eas  t h e  B r i e f  M P I  o f f e r s  a  s p ec t ru m o f  i mp a i r ed  dom ai ns  t h a t  m ay  
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b e  ad d re s s ed  th ro ug h  t a r g e t ed  i n t e rv en t i on s .  G iv en  t h a t  b o t h  to o l s  

r eq u i r e  on l y  a  f ew  m in u t es  t o  p e r fo r m and  d emo ns t r a t e  s im i l a r  

m o r t a l i t y  p r ed i c t i on ,  t h e  C FS ,  wh i ch  re l i e s  so l e ly  o n  c l in i ca l  j ud gm en t  

an d  i s  q u i ck e r  t o  ad mi n i s t e r ,  may  b e  m o re  ap p ro p r i a t e  f o r  u s e  du r i ng  

t r i ag e  and  in  ch a l l en g i ng  E D  s i tu a t io ns ,  w h i l e  t h e  B r i e f  M P I  m ay  be  

b e t t e r  su i t ed  f o r  a  m o re  co mp r eh ens i ve  m ed i ca l  ev a lu a t i on  ( 2 8 ) .  In  

2 0 23 ,  O ’C ao i mh  v a l id a t ed  t h e  R i s k  In s t rum en t  f o r  S c r een in g  in  t h e  

C omm un i ty  (R ISC )  w i th  3 07  p a r t i c ip an t s  ag ed  70  and  abo v e  ( 29 ) .  Th i s  

t oo l  ev a lu a t e s  t h e  r i sk  o f  i n s t i t u t io n a l i z a t i on ,  ho sp i t a l i z a t i on ,  and  

d ea th  u s in g  th r ee  L i k er t  s ca l es  com bi ned  i n to  an  Ov e r a l l  R ISC  s cor e .  

A m on g  19 3  pa t i en t s  as s es s ed  v i a  CG A,  t h e  m ed i an  l eng th  o f  s t ay  w as  8  

±  9  d ays ,  wi th  2 0% r eadmi t t ed  w i th in  3 0  d ay s ,  1 3 . 5 % i ns t i t u t io n a l i z ed ,  

an d  17 %  d eceas ed  w i t h i n  a  y ea r .  F ra i l t y  w as  i d en t i f i ed  in  6 0%  o f  

p a t i en t s .  Th e  R ISC sh o w ed  th e  h ig hes t  d i agn os t i c  a ccur acy  fo r  

p r ed i c t i ng  o n e -y ea r  mo r t a l i t y  ( AU C 0 .7 7 ;  9 5 % C I :  0 .6 8 – 0 . 8 7)  an d  

i ns t i t u t i on a l i z a t io n  ( A UC 0 . 73 ;  95 %  CI :  0 .6 4 – 0 . 82 ) .  I t  d em on s t r a t ed  

g o od  accur acy  in  i den t i fy in g  f r a i l t y  ( AU C 0 . 84 ) ,  t h ou gh  no n e  o f  t h e  

t oo l s  a ccur a t e ly  p red i c t ed  3 0 -d ay  r ead mi ss i on s  ( AU C <  0 . 70 )  ( 29 ) .  

L ewi s  and  co l l e ag ues  as se s s ed  f r a i l t y  p r ev a l en ce  and  p r ed i c t i v e  

o u t com es  u s i ng  th ree  to o l s  ( F r i ed ,  C FS ,  and  SU HB  s ca l es )  i n  89 9  

ad u l t s  ag ed  6 5 +  ac ro ss  fo u r  Au s t r a l i an  E Ds  ( F ig u r e  6 ) .  F ra i l t y  

p r ev a l en ce  v a r i ed :  S U HB ( 9 . 7% ) ,  F r i ed  (3 0 . 4 %) ,  and  C FS  ( 43 .7 % ) .   

D es p i t e  t h e se  d i f f e r en ces ,  a l l  s c a l es  had  co mp ar ab l e  p r ed i c t iv e  

accu r acy  fo r  po o r  po s t - d i s ch ar g e  ou tcom es  ( AU ROC :  F r i ed  0 . 73 5 ,  C FS  

0 . 73 0 ,  SU HB  0 .7 20) .  Po s t -d i s cha r g e  ou t com es  w e r e  de t e rm in ed  v i a  

t e l eph on e  b e t w een  3  an d  6  mo n t hs  us in g  a  s t an da r d i zed  qu es t i on n a i r e  

t h a t  i n c l ud ed  f r a i l t y  m eas u r em en t s ,  s e l f - r a t ed  h ea l th ,  and  a  s in g l e  

g lo b a l  qu es t i on  ab ou t  qu a l i t y  o f  l i f e  an d  h ea l t h  s e r v i ce  us e .  Th e  S UH B 

s ca l e  c l as s i f i ed  t h e  m ajo r i t y  o f  p a r t i c ip an t s  as  e i t h e r  ro bu s t  (4 5 . 3% )  o r  

p r e - f r a i l  ( 45 .1 % ) ,  w h e r eas  t h e  F r i ed  c r i t e r i a  i den t i f i ed  mo s t  i nd i v i du a l s  

a s  p r e - f r a i l  ( 55 .4 %) ,  an d  t h e  C l i n i ca l  F r a i l t y  S ca l e  (C FS)  ca t ego r i zed  

t h e  h ig h es t  p r op o r t i on  as  f r a i l  (4 3 .7 %) .  C on co r d an ce  ac ro ss  a l l  t h r ee  

i n s t r um en t s  w as  obs e r v ed  in  o n l y  22 8  ca s e s  (2 5 . 4 %) .  In  59 8  in d i v id u a l s  

( 6 6 . 5 %) ,  f r a i l t y  c l as s i f i c a t io ns  d i f f e red  by  o ne  ad jacen t  ca t ego ry  
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d ep en d i ng  o n  t h e  to o l  u s ed ,  wh i l e  73  p a r t i c ip an t s  (8 .1 % )  w e r e  a s s i gn ed  

t o  op po s i t e  en ds  o f  t h e  f r a i l t y  s p ec t rum  ( r ob us t  v e r su s  f ra i l )  a c r os s  

d i f f e r en t  s ca l es .  The  s t ud y  con c l ud ed  th a t ,  d e sp i t e  s om e  in h e r en t  

s ub j ec t i v i t y ,  t h e  CFS  w as  th e  mo s t  p rac t i c a l  o p t io n  fo r  us e  i n  

em erg en cy  d epa r tmen t  ( ED )  s e t t i n gs  du e  t o  i t s  s i mpl i c i t y  and  

e f f i c i en cy .  Fu r t h e rm o re ,  t h e  f i n d i ngs  em ph as i ze  t h a t  s e l f - r ep or t ed  

f r a i l t y  a s s es sm en t s  r ep re s en t  a  v i ab l e  a l t e r n a t i v e  t o  ob jec t iv e  m easu r e s ,  

p a r t i cu l a r l y  i n  h ig h - d em and  E D  en v i ron m ent s  w h er e  p a t i en t  imm obi l i t y  

an d  l im i t ed  s t a f f  t im e  m ay  im p ed e  com p reh en s i ve  ev a lu a t io ns  ( 30 ) .  

 

F i g u r e  6 .  C l a s s i f i c a t i o n  o f  f r a i l t y  o n  a d m i s s i o n  u s i n g  t h r e e  f r a i l t y  s c a l e s  [ s o u r c e :  L e w i s  

e t  a l .  ( 3 0 ) ]  A b b r e v i a t i o n s :  F R I E D - F r i e d  s c a l e ,  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  S U H B -  

S t a b l e ,  U n s t a b l e ,  H e l p  t o  w a l k ,  B e d b o u n d  

4 . 3 . 1  CO MPA R ATI VE  AN AL YSI S  OF  FR A ILT Y ASSESS ME NT  I N  

E ME RG EN C Y DEP A RT ME NTS  

PR IS MA - 7  sh ow s  h i gh  accu r acy  and  r e l i ab i l i t y  fo r  f r a i l t y  s c r een in g  i n  

E D s  ( T ab l e  7 ) .  C FS  i s  co ns i s t en t ly  e f fec t i v e ,  q u i ck  t o  adm in i s t e r ,  an d  

s u i t ab l e  f o r  t r i ag e  s e t t i ng s .  T h e  B r i e f  M P I  p r ov i d es  a  com p reh en s i ve  

m ul t id i m en s io n a l  f r a i l t y  a s s e s sm en t .  R ISC  i s  a ccu r a t e  f o r  p r ed i c t in g  

l on g - t e rm ou t com es  l i k e  mo r t a l i t y  and  i ns t i t u t i on a l i za t io n .  S e l f -

r ep o r t ed  f r a i l t y  c an  b e  a  f e a s i b l e  a l t e rn a t iv e  i n  r es ou r ce - l i mi t ed  ED  

s e t t i ng s .  S t an d a rd iza t i on  o f  f r a i l t y  as s e s sm en t  t o o l s  and  r ep o r t i ng  

m et ho ds  i s  n eed ed  f o r  co ns i s t en cy  ac ro ss  s tu d i es .  
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T a b l e  7 .  C o m p a r i s o n  o f  f r a i l t y  a s s e s s m e n t  t o o l s  u s e d  i n  t h e  E m e r g e n c y  D e p a r t m e n t  

s e t t i n g  [ s o u r c e :  L u i s a  B r i x ]  

 

P R I S M A - 7 -  P r o g r a m  o n  R e s e a r c h  f o r  t h e  I n t e g r a t i n g  S e r v i c e s  f o r  t h e  M a i n t e n a n c e  o f  

A u t o n o m y ,  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  B r i e f  M P I - B r i e f  M u l t i d i m e n s i o n a l  P r o g n o s t i c  

I n d e x ,  R I S C -  R i s k  I n s t r u m e n t  f o r  S c r e e n i n g  i n  t h e  C o m m u n i t y ,  F r i e d - F r i e d  s c a l e ,  S U B H -  

S t a b l e ,  U n s t a b l e ,  H e l p  t o  w a l k ,  B e d b o u n d  s c a l e  

4 . 4  FR AI LT Y ASSESS MENT  TO OLS US ED  I N LO NG -TE R M 

C A RE  F A CI LIT IES  ( A C CO RD IN G TO  CAS E ST U DIE S)  

In  t he  Eu ro p ean  F ra i l t o o l s  P ro j ec t ,  a  c r o s s - s ec t io n a l  mul t i c en t e r  s t ud y ,  

r e s ea r ch e rs  com p a red  f ra i l t y  a s s es sm en t  i n s t rum en t s  a c ros s  d i f f e r en t  

c l i n i ca l  en v i ro nm en t s .  In  g e r i a t r i c  w ar d s  and  lo ng - t e r m ca r e ,  t h e  FR A IL  

s ca l e  r eco rd ed  t h e  l o wes t  p e r cen t ag e  o f  i nd i v i du a l s  c l a s s i f i ed  a s  f r a i l ,  

w h e r eas  t h e  F I - 3 5  an d  SH AR E - FI  r epo r t ed  th e  h i gh es t  p r ev a l en ce  r a t es .  

T h e  F I - 3 5  i den t i f i ed  f r a i l t y  i n  9 4%  o f  r e s i d en t s ,  wh ich  i s  m o re  t h an  

d o ub l e  t h e  r a t e  d e t ec t ed  b y  th e  FR A IL s ca l e  ( 41 % ) .  In  t e rm s  o f  

f e a s i b i l i t y ,  s e l f - r epo r t ed  in s t ru men t s  su ch  a s  t h e  G FS T,  CFS ,  S H AR E -

FI ,  an d  FRA IL  s ca l e  d em on s t ra t ed  h i gh  us ab i l i t y ,  a ch iev in g  com pl e t i on  

r a t es  ex ceed in g  90% .  In  co n t r as t ,  t o o l s  r eq u i r i ng  o b j ec t iv e  

m eas u r em en t s ,  i n c lu d i ng  t he  F r a i l t y  Ph eno ty p e  ( FP ) ,  FTS - 5 ,  F I - 3 5 ,  an d  

FT S -3 — s ho w ed  low er  co mpl e t io n  r a t e s ,  r ang i ng  f r om  5 8%  to  8 9% .  T he  

C FS  h ad  th e  sh o r t es t  admi n i s t r a t i o n  t im e  ( ≤3 0  s eco nd s  i n  7 5%  o f  

ca s e s ) ,  f o l l ow ed  by  G FS T  ( 60  s econ ds )  and  FR A IL  ( 82  s eco nd s ) ,  

w h e r eas  FTS - 5  r equ i red  u p  t o  s i x  m inu t es  i n  7 5 % o f  c as es  [ s ee  T ab l e  

8 ] .  Th e  C FS  an d  FT S -5  d em on s t r a t ed  r ea s on ab l e  ag r eem en t  wi th  o t h e r  
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s ca l e s ,  t ho ug h  FTS - 5 ’ s  f e as i b i l i t y  w as  l im i t ed  ( 8 2%  v s .  94 %  fo r  C FS )  

( 4 )  ( T ab l e  8 ) .   

T a b l e  8 .  F e a s i b i l i t y  a n d  a d m i n i s t r a t i o n  t i m e s  o f  e a c h  s c a l e  b y  s e t t i n g  [ s o u r c e :  O v i e d o -

B r i o n e s  e t  a l .  ( 4 ) ]  

 

A b b r e v i a t i o n s :  I Q R - i n t e r q u a r t i l e  r a n g e ,  N D - n o  d a t a  a v a i l a b l e  

In  a  20 16  A m er i can  s t ud y  by  K aeh r  e t  a l . ,  t h e  p r ed i c t i v e  v a l id i t y  o f  t h e  

FR A IL - N H t oo l  w as  ev a l u a t ed  ag a in s t  t h e  F r a i l t y  In d ex  (F I )  i n  e ld e r l y  

l i v i ng  i n  nu rs in g  ho m es  ( T ab l e  9 ) .  The  FRA IL - N H  in s t rum en t  a s s e s s es  

s ev en  m odi f i ab l e  do m ain s  a s s o c i a t ed  w i t h  f r a i l t y :  i n co n t i n en ce ,  

am bul a to ry  ab i l i t y ,  f a t i g u e ,  d epend en ce  in  d r es s i ng ,  m us cu l a r  

r e s i s t ance ,  nu t r i t i on a l  m an ag em ent ,  an d  u n in t end ed  w ei gh t  l o s s .  Amo ng  

2 7 0  pa r t i c ip an t s ,  FR A IL - N H i d en t i f i ed  a  f r a i l t y  p r ev a l ence  o f  48 .7 %,  

co mp a r ed  t o  30 .3 % b y  F I .  FR A IL - N H w a s  a  s t r on g e r  p r ed i c t o r  o f  s ix -

m on th  mo r t a l i t y  ( AO R =3 .3 6 )  t h an  F I  (A O R =2 .2 8 )  an d  e f fec t i v e l y  

p r ed i c t ed  f a l l s  and  h os p i ce  en ro l lm en t .  Th e  FR A IL -N H  pe r f o rm ed  

co mp ar ab ly  to  F I  bu t  w as  s imp l e r  an d  q u i ck er  t o  admi n i s t e r ,  m ak in g  i t  

s u i t ab l e  f o r  nu rs ing  hom es  (3 1 ) .  

T a b l e  9 .  C o m p a r i n g  t h e  F R A I L - N H  a n d  t h e  F r a i l t y  I n d e x  f o r  t h e  p r e d i c t i o n  o f  a d v e r s e  

h e a l t h  o u t c o m e s  [ s o u r c e :  K a e h r  e t  a l .  ( 3 1 ) ]  

 

A b b r e v i a t i o n s :  F I - F r a i l t y  I n d e x  
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A  20 19  Ch in ese  s tud y  b y  G e  e t  a l .  a s se s s ed  FR A IL - NH  cu to f f  po in t s  

an d  com par ed  t h e i r  p e r fo rm an ce  wi t h  F I  i n  n u rs i ng  h om es .  Am on g  30 2  

p a r t i c ip an t s ,  FR A IL - N H id en t i f i ed  69 . 5 % a s  f r a i l ,  wh i l e  F I  i d en t i f i ed  

6 6 .5 %.  T h e  co r r e l a t i o n  be tw een  FRA IL - N H and  F I  w as  s t r o ng  ( r =0 . 74 ) ,  

b u t  c l as s i f i c a t i on  ag r eem en t  w as  m od es t  ( k=0 . 39 ) .  F I  c l as s i f i ed  mo r e  

i nd iv i du a l s  a s  f r a i l ,  l i k e l y  du e  to  i t s  m ul t id i m en s io n a l  na t u r e ,  

c ap tu r i ng  mo r e  com o rb i d i t i e s  and  m ed i ca t i on - r e l a t ed  def i c i t s .  FR A IL -

N H  w as  mo r e  s t r a ig h t f o r w a rd  an d  e f fec t i v e  f o r  o v e ra l l  f r a i l t y  

a s s es s m en t ,  w h i l e  F I  p r o v i ded  a  m or e  d e t a i l ed  mu l t i d im en s i on a l  f r a i l t y  

p r o f i l e  ( 32 ) .  A  20 22  G er m an  s t ud y  by  G r os sh aus e r  e t  a l .  co mp a r ed  

FR A IL - N H wi t h  the  C l i n i ca l  Fr a i l t y  Sca l e  (C FS )  am on g  2 4 6  e l d e r ly  i n  

l on g - t e rm ca r e .  FRA IL - N H  i d en t i f i ed  7 1 .1 % a s  m os t  f r a i l ,  wh i l e  C FS  

i d en t i f i ed  6 6 . 3 % as  s ev e r e l y  f r a i l .  B o th  t oo l s  co r re l a t ed  s t r on g ly  

( r =0 .7 8)  an d  p red i c t ed  m o r t a l i t y  an d  ho sp i t a l  adm iss io ns  eq u a l l y  w e l l .  

A m on g  t h e  to o l s  eva l u a t ed ,  on ly  th e  FR A IL - N H w as  s i gn i f i c an t l y  

a s so c i a t ed  wi th  p r ed i c t i ng  recu r r en t  f a l l s  ( OR  2 .5 7 ;  9 5%  C I :  1 .2 3 –

5 . 39 ) .  I t s  u s e  and  p r ed i c t iv e  v a l id i ty  fo r  ad v er s e  ou tcom es  h av e  b een  

d o cu m ent ed  in  o ve r  4 0  s tu d i es  s p an n ing  20  cou n t r i e s .  D em ent i a  

p r e s en t s  a  p a r t i cu l a r  ch a l l eng e  in  t h i s  co n t ex t ,  a s  i n d i v i du a l s  w i th  

co gn i t i v e  i mp a i r men t  a r e  t y p i ca l l y  c l as s i f i ed  as  a t  l e as t  m i ld ly  to  

m od e r a t e l y  f r a i l  u nd e r  t h e  C FS ,  w he r ea s  d em en t i a  i s  no t  ex p l i c i t l y  

co ns id e r ed  w i t h in  th e  FR A IL - N H f r amew o rk .  Wh en  com par in g  th e  C FS  

an d  FRA IL - N H  in  n u rs in g  hom e  p op u l a t io ns ,  s tu d i es  have  r epo r t ed  

s t ro ng  con co rd ance  b e t w een  th e  t wo  de s p i t e  t he i r  d i f f e r in g  con cep tu a l  

ap p ro ach es .  Giv en  t h es e  f in d in gs  an d  t h e  eas e  o f  adm in i s t r a t i o n ,  t h e  

C FS  m ay  se r v e  as  a  p r ac t i c a l  a l t e rn a t iv e  t o  t h e  FRA IL - NH  f o r  

ev a lu a t in g  f r a i l t y  am on g  nu r s in g  ho m e r e s id en t s .  ( 33 ) .  

4 . 4 . 1  CO MPA R ATI VE  AN AL YSI S  OF  FR A ILT Y ASSESS ME NT  I N  

LO N G- TER M CAR E F AC IL ITIES  

FR A IL - N H con s i s t en t ly  em erg es  as  a  s im pl e ,  e f f ec t iv e  sc r een i ng  t oo l  

w i t h  s t ro ng  p r ed i c t i v e  v a l i d i t y  f o r  ad ve r s e  h ea l t h  ou t comes  i n  nu rs in g  

h om e  s e t t i n gs  (T ab l e  1 0 ) .  Com p ar ed  to  t h e  F I ,  FR A IL - NH  i s  l e s s  

co mp r eh ens i v e  bu t  m o re  f eas i b l e ,  m ak i ng  i t  s u i t ab l e  f o r  ro u t in e  

a s s es s m en t s .  F I  c ap tu r es  a  b ro ade r  r an g e  o f  h ea l t h  de f i c i t s ,  p r ov id i ng  a  
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d e t a i l ed  f r a i l t y  p ro f i l e  b u t  r equ i r in g  m o re  r es ou r ces .  The  C FS  o f f e r s  a  

q u i ck ,  f e a s ib l e  a l t e r n a t iv e  w i th  s t r on g  p r ed i c t iv e  cap ab i l i t i e s ,  t ho ug h  i t  

m ay  m is s  c e r t a i n  nu an ces  cap t u r ed  by  FR A IL -N H .  Whi l e  t h e  F I  exce l s  

i n  mul t id im en s i on a l  a s se s s men t s ,  FR AIL - N H ' s  e as e  o f  use  m ak es  i t  

i d ea l  f o r  l a rg e - sca l e  s c reen i ng s ,  w i th  C FS  s e r v in g  a s  a  p rac t i c a l  mi d d l e  

g r ou nd  fo r  qu i ck  as s e s sm en t s  wi t h  r e l i ab l e  ou t com es .  Th e  p r ev a l en ce  

o f  f r a i l t y  v a r i es  s i gn i f i c an t ly  a cco rd ing  t o  t h e  c l i n i ca l  s e t t i n g  an d  th e  

t oo l  u s ed .  Fo r  ex am pl e ,  t h e  F I - 3 5  id en t i f i ed  a  mu ch  h ig he r  f r a i l t y  

p r ev a l en ce  ( 94 % )  in  nu rs in g  hom es  com p ar ed  to  t h e  FR AIL  s ca l e  

( 4 1 %) .  FRA IL - N H  co ns i s t en t l y  i d en t i f i e s  h ig h e r  f r a i l t y  p r ev a l en ce  

co mp a r ed  t o  F I .  C FS  i s  t h e  qu i ck es t  t oo l  t o  adm in i s t e r  (≤3 0  s eco nd s ) ,  

w h i l e  FTS -5  r eq u i re s  t he  m os t  t im e  ( ~6  m in u t es ) ,  a f f ec t in g  i t s  

f e a s i b i l i t y .  Se l f - r ep o r t ed  t oo l s  g en e r a l ly  h av e  h ig h er  com pl e t io n  r a t es  

( >9 0 %)  co mp ar ed  to  ob j ec t iv e  m eas urem en t  t o o l s .  FRA IL - N H sh ow s  

s t ro ng  p r ed ic t iv e  va l i d i ty  f o r  adv e rs e  o u t com es  s u ch  as  m o r t a l i t y ,  f a l l s ,  

an d  ho sp i t a l  adm iss io ns .  F I  i s  com p r eh ens iv e  b u t  t im e - co ns um in g  an d  

co mpl ex ,  m ak in g  i t  l e s s  f e as i b l e  i n  rou t i ne  ca re .  C FS  m ay  

u n de r p er f o rm in  iden t i fy in g  f a l l s  and  h a s  l imi t a t i on s  wh en  as s es s in g  

i nd iv i du a l s  wi th  d em en t i a .  Ov e r a l l ,  FR A IL - N H em erg es  a s  a  p rac t i c a l ,  

r e l i ab l e  s c r een i ng  to o l  fo r  f r a i l t y  i n  nu r s i ng  h om es ,  b a l an c in g  eas e  o f  

u s e  wi th  p r ed ic t i ve  accur acy ,  w h i l e  t oo l s  l i k e  F I  o f f e r  d e t a i l ed  

a s s es s m en t s  bu t  a r e  mo r e  r e so ur ce - i n t en s i v e  i n  cu t -o f f s  a c r o ss  s t ud i es ,  

a s  FR A IL - N H i mp ac t s  t h e  comp a r ab i l i t y  o f  r es u l t s .  
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T a b l e  1 0 .  C o m p a r i s o n  o f  f r a i l t y  a s s e s s m e n t  t o o l s  u s e d  i n  t h e  L o n g - T e r m  C a r e  s e t t i n g  

[ s o u r c e :  L u i s a  B r i x ]  

 

S H A R E - F I - F r a i l t y  I n d e x  d e v e l o p e d  f r o m  t h e  S u r v e y  o f  H e a l t h ,  A g e i n g  a n d  R e t i r e m e n t  i n  

E u r o p e ,  F I - 3 5 - 3 5 - i t e m  F r a i l t y  I n d e x ,  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  F R A I L - N H - F a t i g u e ,  

R e s i s t a n c e ,  A m b u l a t i o n ,  I l l n e s s e s  &  L o s s  o f  W e i g h t ,  F I - F r a i l t y  I n d e x  

4 . 5  I MPL IC AT ION S FO R CL I NI CAL  P R AC TI CE  A ND  POL IC Y  

In  p r i m ar y  ca r e  s e t t i n gs ,  t im e  con s t r a in t s  an d  t h e  n eed  f o r  s e l f -

ad min i s t e r ed  t oo l s  p os e  s ig n i f i c an t  cha l l eng es  t o  f r a i l t y  i d en t i f i c a t io n .  

T o  add r e s s  t h i s ,  PRIS M A -7  an d  E ASY -C ar e  T OS a r e  r e com mend ed  a s  

t h ey  o f f e r  a  b a l an ce  b e t w een  accu racy  and  e f f i c i en cy  w h i l e  a l l ow in g  

f o r  q u i ck ,  p a t i en t - rep o r t ed  s c r een in g  (T ab l e  1 1 ) .   

Id en t i f y in g  f r a i l t y  i n  ho sp i t a l  s e t t i n gs  i s  com pl i ca t ed  by  t h e  n eed  f o r  

r e t ro sp ec t iv e  a s s e s s m en t s  and  t he  co mp l ex i ty  o f  f r a i l t y  i t s e l f .  T h e  

FR A IL  s ca l e  an d  the  F r a i l t y  In d ex  ( F I )  h av e  p r ov en  pa r t i cu l a r ly  

v a lu ab l e  i n  t h e s e  co n t ex t s ,  a s  bo th  in s t r um en t s  e f f ec t i v e ly  fo r ecas t  

r i sks  o f  h os p i t a l i za t io n  an d  mo r t a l i t y ,  t h e r eby  s up po r t in g  c l i n i ca l  

d ec i s i on -m ak i ng  p ro ce ss es  (2 ) .  In  t h e  em erg en cy  d epa r tmen t ,  r ap i d  

f r a i l t y  i d en t i f i c a t ion  i s  e s s en t i a l ,  bu t  t h e r e  i s  a l s o  a  r i s k  o f  h ig h  f a l se -

p os i t i v e  r a t es .  PR IS MA - 7  i s  t h e  p r e f e r r ed  s c r een i ng  to o l  a s  i t  p ro v i de s  

t h e  b es t  b a l an ce  o f  s ens i t i v i t y  and  s pec i f i c i t y ,  a l l o wi ng  fo r  q u i ck  ye t  

r e l i ab l e  f r a i l t y  as s es sm en t s  (2 ) .  L on g - t e r m ca r e  s e t t i n gs  fa ce  un i qu e  

ch a l l en g es  d ue  t o  t h e  h ig h  p rev a l en ce  o f  f r a i l t y  and  r e so ur ce  

l imi t a t io ns .  Th e  FRA IL - N H  s ca l e  i s  we l l - su i t ed  f o r  b ro ad  s c r een i ng  in  
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t h es e  f ac i l i t i e s ,  wh i l e  t h e  F r a i l t y  In d ex  ( F I )  i s  r e co mm end ed  f o r  m o r e  

i n -d ep th ,  i n d iv id u a l i z ed  a s s es sm en t s  o f  f r a i l t y .   

T a b l e  1 1 .  R e c o m m e n d e d  f r a i l t y  a s s e s s m e n t  i n s t r u m e n t s  b a s e d  o n  c l i n i c a l  s e t t i n g  

[ s o u r c e :  L u i s a  B r i x ]  

 

E R - E m e r g e n c y  R o o m / D e p a r t m e n t ,  P R I S M A - 7 -  P r o g r a m  o n  R e s e a r c h  f o r  t h e  I n t e g r a t i n g  

S e r v i c e s  f o r  t h e  M a i n t e n a n c e  o f  A u t o n o m y ,  E A S Y - C a r e  T O S - E A S Y - C a r e  T w o  s t e p  o l d e r  

p e o p l e  s c r e e n i n g ,  C F S - C l i n i c a l  F r a i l t y  S c a l e ,  F R A I L -  F a t i g u e ,  R e s i s t a n c e ,  A m b u l a t i o n ,  

I l l n e s s e s  &  L o s s  o f  W e i g h t ,  F I - F r a i l t y  I n d e x ,  B r i e f  M P I - B r i e f  M u l t i d i m e n s i o n a l  

P r o g n o s t i c ,  F R A I L - N H -  F a t i g u e ,  R e s i s t a n c e ,  A m b u l a t i o n ,  I l l n e s s e s  &  L o s s  o f  W e i g h t  

5 .  D ISC USS IO N  

5 . 1  S U MMA R Y OF F IN DI NG S  

A l t ho ug h  a  b r oad  ran g e  o f  f r a i l t y  a s s es sm en t  i n s t rum en t s  ex i s t s ,  

l im i t ed  r es ea r ch  h as  b een  con du c t ed  on  t h e i r  f e as ib i l i t y ,  ad min i s t r a t i o n  

t im e ,  an d  t h e  d eg r ee  o f  ag r eem en t  b e tw een  s ca l es .  Fu r t he r m or e ,  l i t t l e  

a t t en t i on  h a s  b een  g iv en  t o  ev a l ua t i ng  th e  p e r fo rm an ce  o f  t h e se  t oo l s  

a c r o ss  d i v e r s e  c a r e  s e t t i n gs ,  wh e r e  bo t h  p a t i en t  p ro f i l e s  an d  f r a i l t y  

p r ev a l en ce  v a ry  s i gn i f i c an t ly .  Gi v en  th e  c r i t i c a l  ro l e  f r a i l t y  a s s e s sm en t  

p l ay s  i n  c l i n i ca l  man ag em en t ,  r e s ea r ch  i n i t i a t i v es ,  an d  hea l t h car e  

p o l i cy  d ev e lo pm en t ,  a  d eep e r  un d e rs t an d i ng  o f  t h e s e  f ac to r s  i s  c r u c i a l  

t o  a s s es s  t h e  su i t ab i l i t y  and  accep t ab i l i t y  o f  ex i s t i ng  f r a i l t y  measu r es  

( 4 ) .  In  p r im a ry  ca re  s e t t i n gs ,  t im e  cons t ra in t s  and  t he  n eed  fo r  s e l f -

ad min i s t e r ed  t oo l s  p os e  s ig n i f i c an t  cha l l eng es  t o  f r a i l t y  i d en t i f i c a t io n .  

T o  add r e s s  t h i s ,  PRIS M A -7  an d  E ASY -C ar e  T OS a r e  r e com mend ed  a s  

t h ey  o f f e r  a  b a l an ce  b e t w een  accu racy  and  e f f i c i en cy  wh i l e  a l l ow in g  

f o r  q u i ck ,  p a t i en t - rep o r t ed  s c r een in g .  Id en t i f y in g  f r a i l t y  i n  ho sp i t a l  
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s e t t i ng s  i s  comp l i ca t ed  by  th e  n eed  fo r  r e t r os pec t iv e  as s es sm en t s  an d  

t h e  comp l ex i ty  o f  f r a i l t y  i t s e l f .  T h er e fo r e  t h e  FR A IL  s ca l e  and  F r a i l t y  

In d ex  ( F I )  a r e  t h e  p r e f e r red  to o l s ,  b ecau s e  t h ey  a l l ow  fo r  p r ed i c t in g  

h os p i t a l i z a t i on  an d  mo r t a l i t y  r i sk s ,  a id in g  c l in i ca l  d ec i s io n -m ak in g .  In  

em erg en cy  d epa r tmen t s ,  r ap id  f r a i l t y  i d en t i f i c a t io n  i s  e s sen t i a l ,  bu t  t h e  

r i sk  o f  h i gh  f a l s e -po s i t i v e  r a t es  mu s t  b e  as s es s ed .  PR ISM A -7  i s  t h e  

p r e f e r red  s c reen i ng  to o l  a s  i t  p ro v i de s  t h e  b e s t  equ i l i b r ium  o f  

s ens i t i v i t y  and  s pec i f i c i t y ,  a l l o wi ng  fo r  q u i ck  ye t  r e l i ab l e  a s s es sm en t s  

o f  f r a i l t y .  L on g - t e rm  car e  s e t t i n gs  f ace  un iq u e  ch a l l en g es  d u e  to  a  h ig h  

p r ev a l en ce  o f  f r a i l t y  an d  r e so ur ce  l im i t a t io ns .  Th e  FR A IL - N H  s ca l e  i s  

w e l l - s u i t ed  f o r  b r oad  s c r een in g  i n  t h es e  f ac i l i t i e s ,  wh i l e  t h e  F r a i l t y  

In d ex  ( F I )  i s  r e comm end ed  fo r  mo r e  in - d ep th ,  i n d i v id u a l i z ed  

a s s es s m en t s  o f  f r a i l t y .  My  l i t e r a t u re  rev i ew  s umm ar i zes  t h e  cu r r en t  

u s es  o f  f r a i l t y  i n s t ru m en t s ,  wh i ch  may  b e  e s s en t i a l  t o  co ns id e r  w h en  

s e l ec t in g  in s t ru men t s  f o r  c l i n i ca l  o r  r es ea r ch  p u rp os es .  I t  i s  adv i s ed  

t h a t  t h e  ch o i ce  o f  i n s t r um en t  b e  g u i d ed  by  i t s  i n t en d ed  us e  an d  

i n fo rm ed  by  p r ev iou s  app l i c a t i on s  i n  s i mi l a r  con tex t s  (3 4 ) .   

5 . 2  CH ALLE NG ES A N D L I MIT AT ION S IN  FR AI LT Y A SSESS MENT  

A C RO SS CL IN ICA L SETT IN GS  

T h e  d i f f e ren t  f r a i l t y  as s es s m en t  t oo l s  h av e  d i f f e r en t  f o cus e s ,  w h i ch  

m ak es  an  ob j ec t i ve  com p ar i s on  d i f f i cu l t .  T h e  f ac t  t h a t  t h e r e  a r e  no w  a  

v a r i e ty  o f  a s s e s sm en t  t o o l s  m ak es  th e  f i e l d  con fu s i ng .  S om e  s t ud i es  

o n l y  d ea l  wi th  o n e  f r a i l t y  a s s es sm en t  t o o l ,  and  th e r e fo r e ,  n o  s t a t emen t  

c an  b e  m ad e  ab ou t  t h e  v a lu e  o f  o t h e r  t e s t s .  S t ud i es  t h a t  co mp a r e  a  

l a rg e r  n umb er  o f  f r a i l t y  as s e s s men t  t oo l s  ( su ch  a s  t h e  F r a i l t o o l s  

p r o j ec t )  a r e  r a th e r  r a r e .  F in a l ly ,  i t  sh ou ld  a l s o  b e  men t ion ed  th a t  m or e  

t r a i n i ng  n eed s  to  be  o rg an i zed  f o r  m ed i ca l  s t a f f  t o  ens u re  op t im al  

s c r een in g .  T h e  i mpl em en t a t io n  o f  f r a i l t y  a s s es sm en t  t o o l s  i s  a l s o  

s ub j ec t  t o  i n t e r - i nd i v i du a l  v a r i a t i o ns  dep end in g  on  th e  exami n e r .  T h e  

ag e in g  po pu l a t io n  o f t en  p r es en t s  w i t h  mu l t im o rb id i ty ,  bu t  o u r  c u r r en t  

h ea l th ca r e  sy s t em s  a r e n ’ t  d es ig n ed  to  h and l e  t h a t  y e t .  H ea l t h ca re  m us t  

ad ap t  t o  t h e  ev o l v in g  d em og r ap h i c s  an d  th e  s h i f t i ng  c l i n i ca l  p r o f i l e s  o f  

p a t i en t  po pu l a t io ns  ( 7 ) .  Fo r  m e ,  i t  was  v e ry  h a rd  t o  f i nd  go o d  a r t i c l e s  

f o r  t h e  F r a i l t y  a s s es sm en t  i n  t h e  E D  wi th  ac tu a l  n um b er s ,  t ab l e s ,  
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g r aph s ,  an d  t h a t  w er e  t e s t ed  o n  r ea l  p a t i en t s ,  n o t  on  v ig n e t t e s .  T h e  

m ed i ca l  s t a f f  n eeds  mo r e  t e ach i ng  s o  th a t  t h ey  k no w  w hi ch  f r a i l t y  t o o l  

t h ey  n eed  fo r  t h e i r  a s s es s m en t ,  and  a l so  du e  to  t h e  r i s in g  i mp or t an ce  o f  

e l e c t r on i c  an d  A I - ba s ed  f r a i l t y  t o o l s .  A  mix ed -m eth od s  on l i ne  s u rv ey  

w as  con du c t ed  amon g  1 37  U K h ea l t h ca r e  p r o f es s io n a l s  (H CPs )  t o  

a s s es s  t h e i r  t r a in i ng ,  con f id en ce ,  and  u s e  o f  f r a i l t y  a s s e s s m en t  t oo l s  i n  

p r ac t i ce .  57 %  (7 8  H CPs )  repo r t ed  n eve r  r e ce iv in g  f o r m al  t r a in in g  i n  

f r a i l t y  a s s es sm en t ,  4 3 % ( 5 9  H CPs )  h ad  so m e t r a i n i ng ,  i n c lu d i ng  i n -

h o us e  cou rs e s ,  ex t e r n a l  t r a i n i ng ,  ge r i a t r i c s  t r a i n i ng ,  and  in f o rm al  o n -

t h e - jo b  t r a in i ng  (35 ) .  In  t h e  U n i t ed  Ki ng do m,  o n ly  3 8 . 1%  o f  ho sp i t a l -

b a s ed  p hy s i c i ans  r ep o r t ed  hav i ng  b een  t r a in ed  i n  f r a i l t y  r e co gn i t i on ,  

w h i l e  67 .9 %  in d i ca t ed  an  i n t e r es t  i n  pu r su in g  fu r t h e r  t r a in in g  

o p po r t un i t i e s .  Fo rm al  t r a i n i ng  in  f r a i l t y  a s s e s sm en t  r ema i ns  

i n s u f f i c i en t .  T he r e  i s  a  l a ck  o f  s t and a rd i za t i on  in  t oo l  u s e ,  an d  

aw ar en ess  o f  f r a i l t y  m an ag em ent  p a t hw ay s  needs  im p ro vem ent  ( 35 ) .  

In c r ea s i ng  t r a i n i ng  o pp or tu n i t i e s  and  en h an c i ng  co ns i s t en cy  in  f r a i l t y  

a s s es s m en t  a c ros s  h ea l th ca r e  s e t t i n gs  co u l d  i mp r ov e  p a t i en t  c a r e .  

T h e r e ’ s  a l s o  a  l ack  o f  s t ud i e s  t h a t  f o cu s  on  t h e  p r ac t i t i one r s '  

p e r cep t i ons  o f  t he  f e a s i b i l i t y  o f  com mo n  f r a i l t y  s c r een ing  i ns t r um en t s .   

5 . 3  FU TU RE  D I RE CT IO NS A ND  AD V A N CES I N T EC H NOL OG Y 

F O R FR A ILT Y ASSES SMEN T A ND  MA N AG EMEN T  

N ew  s t eps  i n  g e r i a t r i c  c a r e  cou ld  b e  mo r e  p a t i en t - o r i en t ed  t r e a tm en t ,  

i n c r ea s ed  in t r od u c t i on  o f  g e r i a t r i c  (d ay  ca re )  h os p i t a l s  a s  i n  F r an ce  

( 5 ) ,  and  in t r od u c i ng  a  g e r i a t r i c  w a rd  as  a  mu s t  i n  n o r m al  h os p i t a l s .  Th e  

G é r on to pô le  F r a i l t y  C l in i c ,  f ou nd ed  in  To u lo us e  i n  20 11 ,  fu n c t i on s  a s  a  

d ay  ho sp i t a l  w h e re  f r a i l  i n d i v id u a l s  a re  r e f e r r ed  by  g en era l  

p r ac t i t i on e rs  an d  sp ec i a l i s t s  f o r  mul t id i s c i p l i n a ry  ev a l u a t io n  o f  f r a i l t y  

an d  d i s ab i l i t y  r i sk  f ac to r s  (5 ) .  N ew con cep t s  hav e  a r i s en  i n  t h e  f i e ld  o f  

g e r i a t r i c  as s es sm en t ,  l i k e  M ach in e  L ear n in g ,  e l e c t ro n i c  f ra i l t y  t oo l s ,  

an d  A I .  M ach in e  Lea r n i ng  (M L )  ha s  em erg ed  a s  a  p ro mis i ng  ap p ro ach  

t o  imp r ov e  f r a i l t y  sc r een i ng  b y  l ev e r ag in g  h ea l t h ca r e  d a t a s e t s  and  

au tom a t ed  p r ed ic t io n  mo d e l s .  ML  m od e l s  c an  p ro ces s  l a r g e  h ea l th ca r e  

d a t as e t s ,  r edu c i ng  r e l i an ce  o n  m an u a l  f r a i l t y  a s s es sm e n t s .  M L -b as ed  

f r a i l t y  s c r een i ng  me t ho ds  can  id en t i fy  r i s k  f ac to r s  and  p red i c t  p r e -
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f r a i l t y  and  f r a i l t y  m o re  accu r a t e l y  t han  t r ad i t i on a l  m et ho ds .  T he  s tu dy  

r ev i ew ed  s ix  M L -bas ed  f r a i l t y  s c r een in g  s t ud ie s ,  h ig h l i gh t i ng  v a r i ou s  

a l go r i thm s  us ed  fo r  p r ed i c t io n .  P r ed ic t i ng  f r a i l t y  us i ng  h ea l t h ca re  

r e co rd s ,  i n c lu d i ng  c l i n i ca l  co nd i t i on s ,  m ed i ca t io n  us e ,  and  

h os p i t a l i z a t i on  h i s to r y .  Dev e l op i ng  e l ec t ro n i c  f r a i l t y  s co r e s  ( eFS)  

b a s ed  o n  in d iv id ua l  h ea l t h  d a t a .  Us i ng  b i os ig na l - b as ed  a s s e s sm en t s  

( e . g . ,  h ea r t  r a t e  v a r i ab i l i t y )  t o  p r ed i c t  f r a i l t y  i n  r e a l - t im e .  M L m od e l s  

i n t eg r a t in g  mul t ip l e  v a r i ab l e s  ( e .g . ,  so c io eco no mi c  f ac t o r s ,  med i ca l  

h i s t o ry )  t o  im p ro v e  f r a i l t y  d e t ec t io n  an d  p r ed ic t io n  o f  h ea l t h  ou t com es  

( 1 6 ) .  A no th e r  a r t i c l e  t h a t  I  f ou nd  h ig h l ig h t s  t he  i n c r ea s ing  i mp or t an ce  

o f  A I  i n  g e r i a t r i c s .  I t  fo cus e s  on  th e  p r o - a rg um ent s  o f  A I  to o l s  fo r  

f r a i l t y  s c r een i ng .  A I  can  an a l y ze  l a r ge - s ca l e  e l e c t ro n i c  m ed i ca l  r e co r ds  

( E MRs )  an d  d e t ec t  f r a i l t y  p a t t e r ns  e a r ly .  A I  app l i c a t i on s  can  en h an ce  

c l i n i ca l  d ec i s i on -mak in g  and  p ro ac t ive  p a t i en t  c a r e .  D eep  l e a rn in g  

m od e l s ,  i n s p i r ed  by  neu r a l  n e t wo r ks ,  o f f e r  i n no v a t i ve  s o l u t i on s  f o r  

c l as s i f y in g  f r a i l t y  r i sk s  (3 6 ) .  E l ec t ro n ic  a s s es sm en t  t o o l s  a r e  a l so  o n  

t h e  ru n .  On e  ex am pl e  i s  t h e  E l ec t ro n i c  S cr een in g  In d ex  o f  F r a i l t y  ( e -

S IF ) .  e -S IF  w as  d ev e lo p ed  a s  an  au tom at ed  to o l  t h a t  u s es  e l e c t ro n i c  

h ea l th  r eco rd s  t o  i den t i fy  f r a i l t y  i n  i n d i v i du a l s  aged  ≥6 5  yea r s  i n  t he  

p r im ary  ca r e  s e t t i ng .  I t  en ab l es  r e a l - t im e  c l as s i f i c a t i on  o f  f r a i l t y  

l ev e l s ,  h e lp in g  c l in i c i ans  an d  h ea l t hcar e  po l i cym ak e rs  m an ag e  and  

a l l o ca t e  r e so ur ce s  m o re  e f f ec t iv e ly  ( 37 ) .  A cco r d in g  to  a  s tu dy  b y  B r ack  

e t  a l . ,  e l e c t r on i c  f ra i l t y  s c r een i ng  t oo l s  l i k e  eF I  c an  h e l p  i d en t i fy  a t -

r i sk  in d i v id u a l s ,  b u t  fo r  no w ,  t h ey  s hou ld  b e  u s ed  a s  p a r t  o f  a  b ro ad e r  

f r a i l t y  a s s es sm en t  s t r a t eg y .  T h e  U K NH S r eco mm en ds  eFI  i f  t h e  i n -

p e r so n  as s es sm en t  i sn ’ t  p os s ib l e .  Whi l e  i n - p e r so n  a s s es sm en t s  r em ai n  

t h e  go l d  s t and a rd ,  t h ey  a r e  r e so ur ce - i n t ens i v e .  E l ec t ro n i c  h ea l th  

r e co rd s  ( EH Rs )  p rov id e  an  e f f i c i en t  a l t e rn a t iv e  b y  au t oma t i ca l ly  

i d en t i fy i ng  p a t i en t s  a t  r i s k  (3 8 ) .  

6 .  C ON CL USI O N  

6 . 1  RE CA P OF  KEY  FI N DI NGS  

T hi s  s t ud y  r ev iew s  t h e  con t emp or a r y  ap p l i c a t io ns  o f  f r a i l t y  a s s es sm en t  

t oo l s ,  h ig h l i gh t in g  t h e i r  r e l ev an ce  w hen  ch oo s i ng  ap pr op r i a t e  

i n s t r um en t s  fo r  c l i n i ca l  p r ac t i c e  o r  r es ea r ch .  I t  i s  r e co mm end ed  t h a t  
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s e l ec t io n  b e  gu id ed  b y  t h e  sp ec i f i c  p u rp os e ,  p r io r  u s ag e ,  an d  th e  

d om ai ns  each  in s t ru m en t  m eas u r es .  (34 ) .  Imp l em en t in g  a  t w o - s t ag e  

ap p ro ach — i n i t i a l l y  us in g  a  b r i e f  qu es t i on n a i r e  t o  s c reen  fo r  f r a i l t y ,  

f o l lo w ed  by  a  m o re  d e t a i l ed  a s s e s sm en t  t o  de t e r mi ne  i nd iv id u a l  c a r e  

n eeds —m ay  o f f e r  an  e f fec t iv e  s t r a t egy  f o r  o r g an i z in g  com mu ni t y - b as ed  

ca r e  s e r v i ces  ( 39 ) .  V a r i a t i on s  ac ro ss  ca r e  se t t i ng s  h in d e r  t h e  

e s t ab l i sh m en t  o f  a  u n i v er s a l l y  app l i c ab l e  se t  o f  f r a i l t y  a s s e s sm en t  

t oo l s ,  h ig h l i gh t in g  t h e  n ece ss i ty  o f  emp lo y i ng  d i f f e r en t  s ca l es  t a i l o r ed  

t o  sp ec i f i c  en v i ro nm ent s .  Co ns eq u en t ly ,  f r a i l t y  ev a l u a t i on  m us t  be  

ad ap t ed  t o  a l i g n  wi t h  th e  p a r t i cu l a r  n eed s ,  av a i l ab l e  re sou r ce s ,  and  

p r io r i t i e s  o f  e ach  se t t i n g  ( 4 ) .  I  r e comm end  s e l ec t in g  t h e  i n s t r um en t s  

a cco rd in g  to  t h e i r  f e a s i b i l i t y  and  i f  t he i r  a s s e s sm en t  sp ec t r um i s  

b en e f i c i a l  fo r  t h a t  p a r t i cu l a r  s e t t i n g .  I  ex ami n ed  a  t o t a l  o f  15  s tu d i es  

f r om  Am er i ca ,  E u ro p e ,  As i a ,  and  A us t r a l i a .  T he  d i f f e r en t  f r a i l t y  

a s s es s m en t  t oo l s  h av e  d i f f e r en t  fo cus es ,  w h i ch  m akes  an  o b j ec t iv e  

co mp a r i so n  d i f f i cu l t .  Th e  fac t  t h a t  t h e r e  a r e  no w  a  v a r i e ty  o f  

a s s es s m en t  t oo l s  mak es  t h e  f i e ld  co nfu s i ng .  S om e  s t ud ies  o n l y  d ea l  

w i t h  on e  f r a i l t y  as se s sm en t  t oo l ,  an d  th e r e fo r e ,  no  s t a t emen t  c an  b e  

m ad e  ab ou t  t h e  v a lu e  o f  o th e r  t e s t s .  S t ud ie s  t h a t  co mp a r e  a  l a rg e r  

n um b er  o f  f r a i l t y  as s es sm en t  t oo l s  ( such  as  t he  F r a i l t o o l s  p ro j ec t )  a r e  

r a th e r  r a r e .  

6 . 2  FI NA L RE MAR KS  

A d di t io na l  r es ea r ch  i s  n eeded  to  en hance  th e  c l i n i ca l  app l i c ab i l i t y  o f  

g u i d e l i n es  f o r  f r a i l t y  d e t ec t i on  an d  man ag em en t  and  to  p ro mo te  t h e  

s t an da r d i za t i on  o f  s c r een in g  t oo l s  ac ro ss  c l i n i ca l  an d  r esea r ch  s e t t i n gs .  

M o r eo v er ,  ev a lu a t in g  th e  p r ac t i c a l i t y  o f  im p l em en t i ng  t he s e  g u i de l in e s ,  

e s p ec i a l l y  i n  t e rms  o f  t h e  cos t - e f f ec t iv en es s  o f  f r a i l t y  s c r een i ng ,  

r em ai ns  e s s en t i a l .  Fu tu r e  s t ud i es  sh ou l d  comp a r e  s c r een in g  m eth od s  

ac r o ss  v a r io us  h ea l t h car e  s e t t i n gs  an d  d i s eas e  co nd i t i ons ,  a s  w e l l  a s  

ev a lu a t e  s e l f - as se s s m en t  t oo l s  t o  d e t e r mi n e  th e  mo s t  e f f ec t i v e  op t io n  

b a s ed  o n  s ens i t i v i ty  an d  sp ec i f i c i t y .  M o r eo v er ,  t h e r e  i s  a  p r es s in g  n eed  

t o  d ev e l op  a  w or ldw i de  r ecog n i zed  go l d - s t and a rd  f ra i l t y  s c r een in g  

s ca l e  (3 9 ) .  
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f o r  E u r o p e .  G e r o s c i e n c e .  2 0 2 4  A p r ; 4 6 ( 2 ) : 1 8 0 7 - 1 8 2 4 .  d o i :  1 0 . 1 0 0 7 / s 1 1 3 5 7 - 0 2 3 - 0 0 9 7 5 - 3 .  

E p u b  2 0 2 3  O c t  1 9 .  P M I D :  3 7 8 5 5 8 6 1 ;  P M C I D :  P M C 1 0 8 2 8 2 4 9 .  

( 1 8 )  A m b a g t s h e e r  R C ,  A r c h i b a l d  M M ,  L a w l e s s  M ,  e t  a l .  F e a s i b i l i t y  a n d  a c c e p t a b i l i t y  o f  

c o m m o n l y  u s e d  s c r e e n i n g  i n s t r u m e n t s  t o  i d e n t i f y  f r a i l t y  a m o n g  c o m m u n i t y - d w e l l i n g  

o l d e r  p e o p l e :  a  m i x e d  m e t h o d s  s t u d y .  B M C  G e r i a t r .  2 0 2 0 ; 2 0 : 1 5 2 .  d o i :  1 0 . 1 1 8 6 / s 1 2 8 7 7 -

0 2 0 - 0 1 5 5 1 - 6 .  

( 1 9 )  A m b a g t s h e e r  R C ,  V i s v a n a t h a n  R ,  D e n t  E ,  Y u  S ,  S c h u l t z  T J ,  B e i l b y  J .  C o m m o n l y  

u s e d  s c r e e n i n g  i n s t r u m e n t s  t o  i d e n t i f y  f r a i l t y  a m o n g  c o m m u n i t y - d w e l l i n g  o l d e r  p e o p l e  

i n  a  g e n e r a l  p r a c t i c e  ( p r i m a r y  c a r e )  s e t t i n g :  a  s t u d y  o f  d i a g n o s t i c  t e s t  a c c u r a c y .  J  

G e r o n t o l  A  B i o l  S c i  M e d  S c i .  2 0 2 0  M a y  2 2 ; 7 5 ( 6 ) : 1 1 3 4 - 1 1 4 2 .  d o i :  

1 0 . 1 0 9 3 / g e r o n a / g l z 2 6 0 .  P M I D :  3 1 6 8 9 3 4 2 .  

( 2 0 )  S u t o r i u s  F L ,  H o o g e n d i j k  E O ,  P r i n s  B A ,  v a n  H o u t  H P .  C o m p a r i s o n  o f  1 0  s i n g l e  a n d  

s t e p p e d  m e t h o d s  t o  i d e n t i f y  f r a i l  o l d e r  p e r s o n s  i n  p r i m a r y  c a r e :  d i a g n o s t i c  a n d  

p r o g n o s t i c  a c c u r a c y .  B M C  F a m  P r a c t .  2 0 1 6  A u g  3 ; 1 7 : 1 0 2 .  D o i :  1 0 . 1 1 8 6 / s 1 2 8 7 5 - 0 1 6 -

0 4 8 7 - y .  P M I D :  2 7 4 8 8 5 6 2 ;  P M C I D :  P M C 4 9 7 3 1 0 8 .  

( 2 1 )  v a n  K e m p e n  J A L ,  S c h e r s  H J ,  P h i l p  I ,  O l d e  R i k k e r t  M G M ,  M e l i s  R J F .  P r e d i c t i v e  

v a l i d i t y  o f  a  t w o - s t e p  t o o l  t o  m a p  f r a i l t y  i n  p r i m a r y  c a r e .  B M C  M e d .  2 0 1 5 ; 1 3 : 2 8 7 .  d o i :  

1 0 . 1 1 8 6 / s 1 2 9 1 6 - 0 1 5 - 0 5 1 9 - 9 .  

( 2 2 )  W a n g  L ,  Z h a n g  X ,  L i u  X .  A s s o c i a t i o n  b e t w e e n  t h e  f r a i l t y  i n d e x  a n d  r e a d m i s s i o n  

r i s k  i n  h o s p i t a l i s e d  e l d e r l y  C h i n e s e  p a t i e n t s :  a  r e t r o s p e c t i v e  c o h o r t  s t u d y .  B M J  O p e n .  

2 0 2 4 ; 1 4 : e 0 7 6 8 6 1 .  d o i :  1 0 . 1 1 3 6 / b m j o p e n - 2 0 2 3 - 0 7 6 8 6 1 .  

( 2 3 )  E k e r s t a d  N ,  D a h l i n  I v a n o f f  S ,  L a n d a h l  S ,  Ö s t b e r g  G ,  J o h a n s s o n  M ,  A n d e r s s o n  D ,  e t  

a l .  A c u t e  c a r e  o f  s e v e r e l y  f r a i l  e l d e r l y  p a t i e n t s  i n  a  C G A  u n i t  i s  a s s o c i a t e d  w i t h  l e s s  

f u n c t i o n a l  d e c l i n e  t h a n  c o n v e n t i o n a l  a c u t e  c a r e .  C l i n  I n t e r v  A g i n g .  2 0 1 7 ; 1 2 : 1 2 3 9 - 1 2 4 9 .  

d o i :  1 0 . 2 1 4 7 / C I A . S 1 4 1 0 8 5 .  

( 2 4 )  B i e l z a  R ,  B a l a g u e r  C ,  Z a m b r a n a  F ,  A r i a s  E ,  T h u i s s a r d  I J ,  L u n g  A ,  e t  a l .  A c c u r a c y ,  

f e a s i b i l i t y ,  a n d  p r e d i c t i v e  a b i l i t y  o f  d i f f e r e n t  f r a i l t y  i n s t r u m e n t s  i n  a n  a c u t e  g e r i a t r i c  

s e t t i n g .  E u r  G e r i a t r  M e d .  2 0 2 2  A u g ; 1 3 ( 4 ) : 8 2 7 - 8 3 5 .  d o i :  1 0 . 1 0 0 7 / s 4 1 9 9 9 - 0 2 2 - 0 0 6 4 5 - 1 .  

E p u b  2 0 2 2  A p r  2 3 .  P M I D :  3 5 4 6 0 5 1 5 ;  P M C I D :  P M C 9 0 3 4 6 4 4 .  

( 2 5 )  C h o n g  E ,  H o  E ,  T a n  J S ,  C h a n  M ,  L i m  W S .  F r a i l t y  i n  h o s p i t a l i z e d  o l d e r  a d u l t s :  

c o m p a r i n g  d i f f e r e n t  f r a i l t y  m e a s u r e s  i n  p r e d i c t i n g  s h o r t -  a n d  l o n g - t e r m  p a t i e n t  

o u t c o m e s .  J  A m  M e d  D i r  A s s o c .  2 0 1 8 ; 1 9 ( 5 ) : 4 5 0 - 4 5 7 . e 3 .   

d o i :  1 0 . 1 0 1 6 / j . j a m d a . 2 0 1 7 . 1 2 . 0 0 4 .  

( 2 6 )  L i a n g  Y ,  Z h a n g  Y ,  L i  Y M ,  C h e n  Y H ,  X u  J ,  L i u  M ,  e t  a l .  I d e n t i f i c a t i o n  o f  f r a i l t y  

a n d  i t s  r i s k  f a c t o r s  i n  e l d e r l y  h o s p i t a l i z e d  p a t i e n t s  f r o m  d i f f e r e n t  w a r d s :  a  c r o s s -

s e c t i o n a l  s t u d y  i n  C h i n a .  C l i n  I n t e r v  A g i n g .  2 0 1 9 ; 1 4 : 2 2 4 9 - 2 2 5 9 .   

d o i :  1 0 . 2 1 4 7 / C I A . S 2 2 9 1 8 9 .  

( 2 7 )  O ' C a o i m h  R ,  C o s t e l l o  M ,  S m a l l  C ,  S p o o n e r  L ,  F l a n n e r y  A ,  O ' R e i l l y  L ,  e t  a l .  

C o m p a r i s o n  o f  f r a i l t y  s c r e e n i n g  i n s t r u m e n t s  i n  t h e  e m e r g e n c y  d e p a r t m e n t .  I n t  J  E n v i r o n  
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R e s  P u b l i c  H e a l t h .  2 0 1 9  S e p  2 7 ; 1 6 ( 1 9 ) : 3 6 2 6 .  d o i :  1 0 . 3 3 9 0 / i j e r p h 1 6 1 9 3 6 2 6 .  P M I D :  

3 1 5 6 9 6 8 9 ;  P M C I D :  P M C 6 8 0 1 9 1 0 .  

( 2 8 )  D i  P r a z z a  A ,  C a n i n o  B ,  B a r b a g a l l o  M ,  V e r o n e s e  N .  T h e  i m p o r t a n c e  o f  p r o g n o s i s  i n  

g e r i a t r i c  p a t i e n t s  a t t e n d i n g  t h e  e m e r g e n c y  d e p a r t m e n t :  a  c o m p a r i s o n  b e t w e e n  t w o  

c o m m o n  s h o r t  g e r i a t r i c  a s s e s s m e n t  t o o l s .  A g i n g  C l i n  E x p  R e s .  2 0 2 3  D e c ; 3 5 ( 1 2 ) : 3 0 4 1 -

3 0 4 6 .  d o i :  1 0 . 1 0 0 7 / s 4 0 5 2 0 - 0 2 3 - 0 2 6 0 3 - 8 .  E p u b  2 0 2 3  N o v  6 .  P M I D :  3 7 9 3 2 6 4 5 ;  P M C I D :  

P M C 1 0 7 2 1 6 6 8 .   

( 2 9 )  O ' C a o i m h  R .  V a l i d a t i o n  o f  t h e  R i s k  I n s t r u m e n t  f o r  S c r e e n i n g  i n  t h e  C o m m u n i t y  

( R I S C )  a m o n g  o l d e r  a d u l t s  i n  t h e  e m e r g e n c y  d e p a r t m e n t .  I n t  J  E n v i r o n  R e s  P u b l i c  

H e a l t h .  2 0 2 3  F e b  2 0 ; 2 0 ( 4 ) : 3 7 3 4 .  d o i :  1 0 . 3 3 9 0 / i j e r p h 2 0 0 4 3 7 3 4 .  P M I D :  3 6 8 3 4 4 2 9 ;  

P M C I D :  P M C 9 9 6 6 4 3 7 .  

( 3 0 )  L e w i s  E T ,  D e n t  E ,  A l k h o u r i  H ,  K e l l e t t  J ,  W i l l i a m s o n  M ,  A s h a  S ,  e t  a l .  W h i c h  

f r a i l t y  s c a l e  f o r  p a t i e n t s  a d m i t t e d  v i a  t h e  e m e r g e n c y  d e p a r t m e n t ?  A  c o h o r t  s t u d y .  A r c h  

G e r o n t o l  G e r i a t r .  2 0 1 9 ; 8 0 : 1 0 4 - 1 1 4 .  d o i :  1 0 . 1 0 1 6 / j . a r c h g e r . 2 0 1 8 . 1 1 . 0 0 2 .  

( 3 1 )  K a e h r  E W ,  P a p e  L C ,  M a l m s t r o m  T K ,  M o r l e y  J E .  F R A I L - N H  p r e d i c t s  o u t c o m e s  i n  

l o n g - t e r m  c a r e .  J  N u t r  H e a l t h  A g i n g .  2 0 1 6 ; 2 0 ( 2 ) : 1 9 2 - 1 9 8 .  d o i :  1 0 . 1 0 0 7 / s 1 2 6 0 3 - 0 1 6 -

0 6 8 2 - 5 .  

( 3 2 )  G e  F ,  L i u  M ,  T a n g  S ,  L u  Y ,  S z a n t o n  S L .  A s s e s s i n g  f r a i l t y  i n  C h i n e s e  n u r s i n g  h o m e  

o l d e r  a d u l t s :  a  c o m p a r i s o n  b e t w e e n  t h e  F R A I L - N H  s c a l e  a n d  f r a i l t y  i n d e x .  J  N u t r  H e a l t h  

A g i n g .  2 0 1 9 ; 2 3 ( 3 ) : 2 9 1 - 2 9 8 .  d o i :  1 0 . 1 0 0 7 / s 1 2 6 0 3 - 0 1 9 - 1 1 5 6 - 3 .  P M I D :  3 0 8 2 0 5 1 9 .  

( 3 3 )  G r o s s h a u s e r  F J ,  S c h o e n e  D ,  K i e s s w e t t e r  E ,  S i e b e r  C C ,  V o l k e r t  D .  F r a i l t y  i n  n u r s i n g  

h o m e s :  a  p r o s p e c t i v e  s t u d y  c o m p a r i n g  t h e  F R A I L - N H  a n d  t h e  C l i n i c a l  F r a i l t y  S c a l e .  J  

A m  M e d  D i r  A s s o c .  2 0 2 2  O c t ; 2 3 ( 1 0 ) : 1 7 1 7 . e 1 - 1 7 1 7 . e 8 .  d o i : 1 0 . 1 0 1 6 / j . j a m d a . 2 0 2 2 . 0 7 . 0 2 8 .  

E p u b  2 0 2 2  S e p  5 .  P M I D :  3 6 0 6 5 0 9 6  

( 3 4 )  B u t a  B J ,  W a l s t o n  J D ,  G o d i n o  J G ,  P a r k  M ,  K a l y a n i  R R ,  X u e  Q L ,  e t  a l .  F r a i l t y  

a s s e s s m e n t  i n s t r u m e n t s :  s y s t e m a t i c  c h a r a c t e r i z a t i o n  o f  t h e  u s e s  a n d  c o n t e x t s  o f  h i g h l y -

c i t e d  i n s t r u m e n t s .  A g e i n g  R e s  R e v .  2 0 1 6 ; 2 6 : 5 3 - 6 1 .  d o i :  1 0 . 1 0 1 6 / j . a r r .  . 2 0 1 5 1 2 . 0 0 3 .  

( 3 5 )  F r o s t  R ,  R o b i n s o n  K ,  G o r d o n  A ,  C a l d e i r a  d e  M e l o  R ,  V i l l a s  B o a s  P J F ,  A z e v e d o  P S ,  

e t  a l .  I d e n t i f y i n g  a n d  m a n a g i n g  f r a i l t y :  a  s u r v e y  o f  U K  h e a l t h c a r e  p r o f e s s i o n a l s .  J  A p p l  

G e r o n t o l .  2 0 2 4 ; 4 3 ( 4 ) : 4 0 2 - 4 1 2 .  d o i :  1 0 . 1 1 7 7 / 0 7 3 3 4 6 4 8 2 3 1 2 0 6 3 2 1 .  

( 3 6 )  K a r u n a n a n t h a n  S ,  R a h g o z a r  A ,  H a k i m j a v a d i  R ,  Y a n  H ,  D a l s a n i a  K A ,  B e r g m a n  H ,  e t  

a l .  U s e  o f  a r t i f i c i a l  i n t e l l i g e n c e  i n  t h e  i d e n t i f i c a t i o n  a n d  m a n a g e m e n t  o f  f r a i l t y :  a  

s c o p i n g  r e v i e w  p r o t o c o l .  B M J  O p e n .  2 0 2 3  D e c  2 8 ; 1 3 ( 1 2 ) : e 0 7 6 9 1 8 .   

d o i :  1 0 . 1 1 3 6 / b m j o p e n - 2 0 2 3 - 0 7 6 9 1 8 .  P M I D :  3 8 1 5 4 8 8 8 ;  P M C I D :  P M C 1 0 7 5 9 1 0 8 .  

( 3 7 )  S e r r a - P r a t  M ,  L a v a d o  À ,  C a b r é  M ,  B u r d o y  E ,  P a l o m e r a  E ,  P a p i o l  M ,  P a r e r a  J M .  

D e v e l o p m e n t  a n d  v a l i d a t i o n  o f  t h e  e l e c t r o n i c  s c r e e n i n g  i n d e x  o f  f r a i l t y .  A g e  A g e i n g .  

2 0 2 2  J u l  1 ; 5 1 ( 7 ) : a f a c 1 6 1 .  D o i :  1 0 . 1 0 9 3 / a g e i n g / a f a c 1 6 1 .  P M I D :  3 5 8 1 0 3 9 5 .  

( 3 8 )  B r a c k  C ,  K y n n  M ,  M u r c h i e  P ,  M a k i n  S .  V a l i d a t e d  f r a i l t y  m e a s u r e s  u s i n g  e l e c t r o n i c  

p r i m a r y  c a r e  r e c o r d s :  a  r e v i e w  o f  d i a g n o s t i c  t e s t  a c c u r a c y .  A g e  A g e i n g .  2 0 2 3  N o v  

2 ; 5 2 ( 1 1 ) : a f a d 1 7 3 .  D o i :  1 0 . 1 0 9 3 / a g e i n g / a f a d 1 7 3 .  P M I D :  3 7 9 9 3 4 0 6 ;  P M C I D :  

P M C 1 0 8 7 3 2 8 0 .  

( 3 9 )  G i l a r d i  F ,  C a p a n n a  A ,  F e r r a r o  M ,  S c a r c e l l a  P ,  M a r a z z i  M C ,  P a l o m b i  L ,  L i o t t a  G .  

F r a i l t y  s c r e e n i n g  a n d  a s s e s s m e n t  t o o l s :  a  r e v i e w  o f  c h a r a c t e r i s t i c s  a n d  u s e  i n  p u b l i c  

h e a l t h .  A n n  I g .  2 0 1 8  M a r - A p r ; 3 0 ( 2 ) : 1 2 8 - 1 3 9 .  d o i :  1 0 . 7 4 1 6 / a i . 2 0 1 8 . 2 2 0 4 .   

P M I D :  2 9 4 6 5 1 5 0 .  
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8 .  A N NE XES  

C o n c e r n i n g  R e f e r e n c e  ( 2 ) ,  O p e n A I .  C h a t G P T  ( G P T - 4 )  [ I n t e r n e t ] .  A v a i l a b l e  f r o m :  

h t t p s : / / o p e n a i . c o m / c h a t g p t  -  A I  w a s  u s e d  o n l y  f o r  p a r a p h r a s i n g .   
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