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BACKGROUND
   C ata ra c t i s t h e lea d i n g ca u s e of v i s i o n i m p a i r m e nt g lo b a lly.  A n est i m ate d 
o n e-t h i rd of t h e Au st ra l i a n p o p u lat i o n a g e d ≥65  yea rs h ave c l i n i ca lly 
s i g n i f i ca nt cata ra c t,  re p res e nt i n g ~1 . 2  m i ll i o n p e o p le. [1 ]  

   Pe o p le w i t h cata ra c t h ave a n a p p rox i m ate ly t h re e-t i m es i n c rea s e d r i s k of 
fa ll i n g. [2]  I n Au st ra l i a,  fa ll s i n c u r ove r A$1  b i ll i o n i n t reat m e nt,  d i s a b i l i t y,  
lost o u t p u t a n d m o r ta l i t y ea c h yea r. [ 3 ]  

   C ata ra c t s u rg e r y i s a h i g h ly ef fe c t i ve at resto r i n g s i g ht, [4]  b u t lo n g wa i t i n g 
t i m es fo r p u b l i c cata ra c t s u rg e r y a re co m m o n i n Au st ra l i a. [5]  Pat i e nts ca n 
wa i t u p to t h re e yea rs fo r f i rst eye s u rg e r y:  a n i n i t i a l t wo yea rs fo r o u t p at i e nt 
o p ht h a l m o lo g y a ss ess m e nt[6]  a n d a f u r t h e r wa i t of 1 2  m o nt h s o n t h e 
s u rg i ca l wa i t i n g l i st. [5]  

   T h e re i s ev i d e n ce of b e n ef i t of ex p e d i te d cata ra c t s u rg e r y to t h e 
re d u c t i o n of fa ll s.  A ra n d o m i ze d co nt ro lle d t r i a l i n t h e U K fo u n d a 3 4%  
re d u c t i o n i n t h e rate of fa ll s i n p at i e nts u n d e rg o i n g cata ra c t s u rg e r y w i t h i n 
o n e m o nt h of refe r ra l co m p a re d to t h os e ex p e r i e n c i n g a ro u t i n e 1 2  m o nt h 
wa i t. [ 7 ]

OBJECT IVE
To ex p lo re t h e b u rd e n of fa ll s i n o ld e r Au st ra l i a n s w i t h cata ra c t d u r i n g t h e i r 
wa i t fo r f i rst eye cata ra c t s u rg e r y,  a n d a ss ess m e c h a n i s m s a ss o c i ate d w i t h 
a n i n c rea s e d fa ll r i s k.

ME THODS
P re-s u rg i ca l d ata f ro m a p ros p e c t i ve st u d y of fa ll s i n a co h o r t of p at i e nts 
a g e d ≥65  yea rs o n Au st ra l i a n p u b l i c h os p i ta l cata ra c t s u rg e r y wa i t i n g l i sts 
(T h e FO C U S St u d y)  we re a n a lys e d.  Pa r t i c i p a nt e l i g i b i l i t y c r i te r i a a re 
p res e nte d i n Ta b le 1 .

Pa r t i c i p a nts we re re c r u i te d f ro m eye c l i n i c refe r ra l re co rd s a n d s u rg i ca l 
wa i t i n g l i sts at e i g ht p u b l i c h os p i ta l s i n Syd n ey,  M e l b o u r n e a n d Pe r t h,  
Au st ra l i a.  B a s e l i n e a ss ess m e nts i n c lu d e d:

–   M ea s u res of v i s u a l f u n c t i o n (v i s u a l a c u i t y,  co nt ra st s e n s i t i v i t y,  
       ste re o ps i s,  ref ra c t i ve e r ro r,  s p e c ta c le co r re c t i o n,  o c u la r d o m i n a n ce)  

–   Vi s u a l d i s a b i l i t y (C atq u est-9S F)  

–   M e d i cat i o n s a n d co m o r b i d i t i es

–   Fea r of fa ll i n g (S h o r t Fa ll s Ef f i ca c y S ca le-I nte r n at i o n a l)

–   D e p ress i ve sy m pto m s (5 -i te m G e r i at r i c D e p ress i o n S ca le)  a n d 
       q u a l i t y of l i fe (Q o L;  EQ-5D-5L)

–   E xe rc i s e f re q u e n c y (I n c i d e nta l &  P la n n e d E xe rc i s e Q u est i o n n a i re)         
       a n d P hys i ca l f u n c t i o n (S h o r t P hys i ca l Pe r fo r m a n ce B at te r y).

Fa ll s  M o n i to r i n g
Pa r t i c i p a nts re ca lle d fa ll s i n t h e 1 2  m o nt h s p r i o r to B a s e l i n e a n d 
s e lf-re p o r te d fa ll s p ros p e c t i ve ly d u r i n g t h e i r s u rg i ca l wa i t u s i n g m o nt h ly 
ca le n d a rs.  T h e co ntext a n d o u tco m es of a ny fa ll s we re d ete r m i n e d by p h o n e 
i nte r v i ew.

S t a t i s t i c a l  A n a ly s i s

Fa c to rs p re d i c t i ve of a n i n c rea s e d fa ll r i s k we re a ss ess e d u s i n g n e g at i ve 
b i n o m i a l re g ress i o n;  t h e lo g a r i t h m of t h e t i m e of o bs e r vat i o n p r i o r to f i rst 
eye cata ra c t s u rg e r y wa s u se d a s a n of fset i n t h e m o d e l.  A s u b-g ro u p a n a lys i s 
wa s co n d u c te d to a ssess d if fe re nt i a l fa c to rs p re d i c t i n g fa ll s i n t h ose w h o fe ll 
t w i ce o r m o re d u r i n g t h e i r s u rg i ca l wa it ( 'm u lt i p le fa lle rs' ).  A n a lyses we re 
co m p lete d u s i n g SAS E nte r p r i se G u i d e ve rs i o n 5.1  (SAS I n st it u te,  I n c. ,  C a r y,  N C).

Et h i c s
Et h i ca l a p p rova l wa s g ra nte d by t h e N SW Po p u lat i o n a n d H ea lt h S e r v i ces 
Res ea rc h Et h i c s C o m m i t te e a n d s i te-b a s e d g ove r n a n ce b o d i es.  Wr i t te n 
i nfo r m e d co n s e nt wa s p rov i d e d by a ll p a r t i c i p a nts p r i o r to co m m e n c i n g 
p a r t i c i p at i o n.

Table 1:  Participant eligibility criteria for The FOCUS Study.

Table 2 :  Baseline characterist ics of 329  part ic ipants of The FOCUS Study.

Figure 1:  Simulation of participants'  average habitual vision (Snellen acuity 6/12+1).  
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Fa ll rate d u r i n g t h e cata ra c t s u rg e r y wa i t i n g p e r i o d wa s t h e p r i m a r y 
o u tco m e m ea s u re a n d wa s ca lc u late d u s i n g t h e fo r m u la:  

Total prospectively reported falls ÷ Total time (in years) in study pre-surgery.

Age 65 years or older 
Ocular status Presenting for first eye cataract surgery; bilateral cataract (no combined surgery) 
Mental status No diagnosis of dementia, Parkinson’s disease or stroke 
Type of residence Living in community or self-care unit of retirement village 
Ocular co-morbidities No other significant ocular comorbidities 
Mobility Must be able to walk (not wheelchair bound) 

 

RESULTS
   B a s e l i n e c h a ra c te r i st i c s of p a r t i c i p a nts (N=32 9)  a re p res e nte d i n Ta b le 2 .  
Pa r t i c i p a nts'  h a b i t u a l v i s i o n wa s a n ave ra g e S n e lle n a c u i t y of 6/1 2+1 
(F i g u re 1 )  a n d 1 0%  we re v i s i o n i m p a i re d (<6/1 8).  

All values expressed as mean ± standard deviation unless otherwise stated.  GDS-5,  5-item Geriatric 
Depression Scale;  SFES-I,  Short Falls Efficacy Scale-International;  SPPB,  Short Physical Performance 
Battery;  VAS,  visual analogue scale.  

D I S C U S S I O N
   T h es e f i n d i n g s d e m o n st rate a h i g h rate of fa ll s a n d fa ll-i n d u ce d i nj u r y 
i n o ld e r a d u lts w i t h cata ra c t wa i t i n g fo r s u rg e r y i n Au st ra l i a,  a n d p rov i d e 
i n s i g ht i nto a ss o c i at i o n s w i t h i n c rea s e d fa ll r i s k.

   W i t h i n t h i s re lat i ve ly h o m o g e n e o u s g ro u p of p a r t i c i p a nts,  a ll of w h o 
h a d c l i n i ca lly s i g n i f i ca nt cata ra c t,  m ea s u res of v i s u a l f u n c t i o n 
i n a d e q u ate ly p re d i c te d fa ll r i s k.  M ea s u res of ex p os u re (e.g.  wa l k i n g 
a c t i v i t y)  m ay p rove m o re va lu a b le i n a ss ess i n g fa ll r i s k i n t h e o ld e r 
p o p u lat i o n d u r i n g t h e cata ra c t s u rg e r y wa i t.

   Wa i t t i m e fo r f i rst-eye cata ra c t s u rg e r y i n t h e Au st ra l i a n p u b l i c 
h os p i ta l syste m re m a i n s s i g n i f i ca nt fo r m a ny.  A p p ly i n g H a r wo o d's [ 7 ]  
3 4%  re d u c t i o n i n fa ll s res u lt i n g f ro m t h e p rov i s i o n of cata ra c t s u rg e r y 
w i t h i n o n e m o nt h of refe r ra l to o u r co h o r t s u g g ests t h e b u rd e n of fa ll s 
m ay b e s i g n i f i ca nt ly re d u ce d i f wa i t t i m es a re c u r ta i le d (F i g u re 2),  i.e.  a n 
est i m ate d 91  fa ll s p ote nt i a lly avo i d e d.  Fu r t h e r co nf i r m at i o n of t h e 
i m p a c t of ex p e d i te d cata ra c t s u rg e r y o n fa ll r i s k i s n e e d e d.

T h e  Wa i t  fo r  C a t a ra c t  S u rg e r y
   M e d i a n t i m e of p a r t i c i p a nt o bse r vat i o n wa s 1 76  d ays (5.7  m o nt h s;  ra n g e 2–7 30  d ays).

   T i m es >3 65  d ays we re ex p e r i e n ce d by p a r t i c i p a nts re c r u i te d f ro m o u t p at i e nt 
o p ht h a l m o lo g y c l i n i c refe r ra l let te rs a n d t h os e w i t h u n i nte n d e d s u rg e r y d e lays d u e 
to i ll h ea lt h.

Fa ll s  D u r i n g  t h e  Wa i t  fo r  C a t a ra c t  S u rg e r y
   A tota l of 267  fa ll s we re re p o r te d by 1 01  (31 %)  p a r t i c i p a nts d u r i n g t h e i r wa i t fo r f i rst 
eye s u rg e r y;  t h e rate of fa ll i n g wa s 1 . 2  p e r p e rs o n-yea r.  

   Po o re r co nt ra st s e n s i t iv i t y,  g reate r v i s u a l d i s a b i l i t y,  m o re co m o r b i d i t i es,  i n c rea s e d 
wa l k i n g a c t i v i t y,  a n d lowe r b o d y m a ss i n d ex we re p re d i c t i ve of a n i n c rea s e d rate of 
fa ll s i n t h e u n i va r i ate m o d e l.  

   I n c rea s e d wa l k i n g a c t i v i t y (I R R 1 .1 ,  9 5%C I 1 .0–1 .1 ;  p= 0.02),  lowe r b o d y m a ss i n d ex 
(I R R 0.9 6,  9 5%C I 0.9–1 .0;  p= 0.0 6),  a n d p o o re r q u a l i t y of l i fe (I R R 0.9,  9 5%C I 0.8–1 .0;  
p<0.0 01 )  re m a i n e d i n d e p e n d e nt ly a ss o c i ate d w i t h a n i n c rea s e d rate of fa ll s i n t h e 
f i n a l a g e-  a n d s ex-a dj u ste d m u lt i va r i ate m o d e l (Ta b le 3).

   M u lt i p le fa ll s (ra n g e 2–31  fa ll s)  we re ex p e r i e n ce d by 49  (1 5%)  p a r t i c i p a nts d u r i n g 
t h e i r s u rg i ca l wa i t.  Po o re r q u a l i t y of l i fe at b a s e l i n e wa s t h e s o le p re d i c to r of 
exp eri en c i n g m u lti p le fa lls (OR 0.88,  95%C I 0.81–0.95  p er 5  u n it re d u cti on i n QoL;  p=0.0 02).  

   Ove r o n e h a lf (n=1 3 8,  52 %)  of fa ll s we re i nj u r i o u s,  i n c lu d i n g 1 4  h ea d i nj u r i es a n d 
2  f ra c t u res.  Twe nt y-t wo (8%)  of a ll fa ll s res u lte d i n a v i s i t to t h e g e n e ra l p ra c t i t i o n e r 
a n d 4%  of fa ll s p res e nte d to t h e h os p i ta l e m e rg e n c y d e p a r t m e nt.

Table 3:  Factors predict ing an increased rate of falls in part ic ipants wait ing for cataract 
surgery (N=329).

CI,  confidence interval;  ETDRS,  Early Treatment Diabetic Retinopathy;  IRR,  incidence rate ratio;  VAS,  visual analogue scale.

Figure 2:  Predicted reduction in falls over a 24 month period if participants underwent 
cataract surgery within one month of referral,  compared to actual wait time (based on 34% 
reduction in falls reported by Harwood et al [7]).

To
ta

l F
al

ls

1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   16   17   18   19   20   21   22   23   24

300

250

200

150

100

50

0

Month of Wait (First Eye Surgery)

267259

171 176

41

27

185

122

155

235

Total falls recorded (FOCUS)

Predicted reduction in falls (based on 34% 
reduction for cataract surgery conducted 
within 1 month of referral)

The FOCUS Study is funded by the National Health and Medical Research Council (APP1048302) 
with support from the NSW Agency for Clinical Innovation.

For further information, please email Lisa Keay: lkeay@georgeinstitute.org.au

 Unadjusted Adjusted 
  IRR 95% CI p value IRR 95% CI p value 
Age (per 5 year increase) 0.91 0.73-1.13 0.38 0.83 0.66-1.05 0.11 
Female 0.99 0.63-1.57 0.98 1.10 0.69-1.75 0.70 
Visual acuity (bilateral, per 5 ETDRS letters) 0.98 0.88-1.09 0.71    
Contrast sensitivity (bilateral, log units)a 0.90 0.78-1.04 0.16 0.98 0.85-1.12 0.74 
Physical activity (hours/week) 1.00 0.99-1.01 0.97    

Walking activity (hours/week) 1.03 0.98-1.08 0.22 1.05 1.01-1.10 0.02 
Physical function (SPPB ordinal score) 0.93 0.86-1.01 0.10 1.01 0.93-1.11 0.75 
Multifocal/bifocal habitual use 0.90 0.57-1.43 0.66    
Body mass index 0.97 0.93-1.01 0.11 0.96 0.92-1.00 0.06 
Comorbidities 1.13 1.02-1.26 0.02 1.05 0.94-1.18 0.36 
Total medications 1.02 0.96-1.08 0.55    

≥10 medications 1.56 0.76-3.20 0.22 1.06 0.48-2.32 0.89 
Depressive symptoms (GDS-5 ≥2) 1.28 0.79-2.07 0.32    
Quality of life (EQ-5D-5L VAS: 0−100, per 5 units) 0.90 0.84-0.96 <0.001 0.89 0.84-0.95 <0.001 
Catquest-9SF (0−100, per 5 units) 1.08 1.00-1.17 0.05 1.06 0.98-1.15 0.14 
Fallen in 12 months prior to Baseline 2.45 1.57-3.82 <0.001 2.69 1.72-4.20 <0.001 

 

Female, n (%) 182 (55.3) 
Age (years) 76 ± 5 
Live alone, n (%) 98 (29.8) 
Habitual spectacle correction, n (%)   
 None 151 (45.9) 
 Bifocal or multifocal 136 (41.3) 
Bilateral visual acuity (lines on ETDRS chart) 20/40 ± 2 lines 
Bilateral contrast sensitivity (log units) 1.48 ± 0.21 
Visual disability (Catquest-9SF: 0 least−100 most) 38.6 (14.6) 
Vision impaired (<20/60), n (%) 20 (8.9) 
Total medications, median (range) 4 (1−20) 
 ≥10 medications, n (%) 33 (10.0) 
Comorbidities 4.3 ± 2.2 
Body mass index 27.8 ± 5.8 
Quality of life (EQ-5D-5L VAS: 0 worst−100 best) 76.4 (17.9) 
Depressive symptoms (GDS-5 score ≥2) 94 (28.6) 
Weekly physical activity (hours) 42.8 ± 24.2 
 Walking activity 3.5 ± 4.9 
Physical function (SPPB score: 0 worst−12 best) 8.1 (2.8) 
Fear of falling (SFES-I: 7 least−28 most) 11 (4) 
Fallen in past year, n (%) 129 (40.2) 

 


