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Summary 

Visual correlates of specific learning difficulties (SpLD) include: binocular instability, low ampli- 
tude of accommodation, and Meares-lrlen Syndrome. Meares-lrlen Syndrome describes asthe- 
nopia and perceptual distortions which are alleviated by using individually prescribed coloured 
filters. Data from 323 consecutive patients seen over a 15 month period in an optometric clinic 
specialising in SpLD are reviewed. Visual symptoms and headaches were common. 48% of 
patients were given a conventional optometric intervention (spectacles, orthoptic exercises) and 
50% were issued with coloured filters, usually for a trial period. 40% of those who were given 
orthoptic exercises were later issued with coloured overlays. 32% of those who were issued 
with coloured overlays were ultimately prescribed Precision Tinted lenses. Approximately half 
the sample were telephoned more than a year after the last clinical appointment. More than 
70% of those who were prescribed Precision Tints were still wearing them daily, and results for 
this intervention compared favourably with data for non-tinted spectacles. The data suggest that 
many people with SpLD need optometric care and that the optometrist needs to be skilled in 
orthoptic techniques and cognisant of recent research on coloured filters. 0 1999 The College 
of Optometrists. Published by Elsevier Science Ltd. All rights reserved 

Introduction Correlates of dyslexia 

The most common specific learning difficulty (SpLD) 

is specific reading difficulty (SRD), which is usually as- 
sociated with specific spelling difficulty (Evans, 1993). 

Most research on SpLD concentrates on SRD and this 
paper is no exception. A less constrained term, reuding 

d@culties, is often used to describe general difficulty 
with reading. The term dyslexia is usually reserved for 
a fairly severe degree of SRD which cannot be readily 
attributed to factors such as lack of educational 

opportunity and low IQ. 

There is considerable evidence that the main causes 
of SRD are deficits in the phonological processing 
skills required to translate the cortical visual represen- 

tation of text into sounds during reading (Rack, 1997). 
There have been attempts to classify dyslexia, although 
it has been argued that the condition is so hetero- 
geneous that it does not readily fall into sub-groups 
(Evans, 1993). Nevertheless, many researchers have 
suggested that there may be a small sub-group of 

‘visual dyslexics’ who, in contrast to the larger ‘audi- 
tory sub-group’ with the phonological processing pro- 

blems described above, have a difficulty with the high 
level analysis of the visual-spatial elements on the 

page. It should be stressed that the hypothesised visual 
deficit here is very different from the visual deficits 

that optometrists usually investigate. The problem in 
the visual-spatial sub-group is not thought to lie in 
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O p t o m e t r i c  m a n a g e m e n t  o f  d y s l e x i a :  B .  J .  W .  E v a n s  e t  a l .  4 5 5  

t h e  p e r c e p t i o n  o f  t h e  v i s u a l  i m a g e ,  b u t  m o r e  i n  t h e  

h i g h  l e v e l  a n a l y s i s  o f  t h i s  i m a g e .  L o w  l e v e l  v i s u a l  c o r -  

r e l a t e s  o f  S R D  a r e  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  p h o n o -  

l o g i c a l  d e f i c i t s  ( E d e n  e t  u Z . ,  1 9 9 4 ) .  

I n  a d d i t i o n  t o  t h e  p s y c h o m e t r i c  c o r r e l a t e s  o f  d y s -  

l e x i a ,  t h e r e  i s  c o n s i d e r a b l e  e v i d e n c e  t o  s u p p o r t  t h e  

e x i s t e n c e  o f  s o m e  o p t o m e t r i c  c o r r e l a t e s .  A  r e c e n t  

r e v i e w  i d e n t i f i e d  t h e s e  ‘ l o w - l e v e l ’  c l i n i c a l  c o r r e l a t e s  a s :  

a  l o w e r  t h a n  a v e r a g e  a m p l i t u d e  o f  a c c o m m o d a t i o n ,  

r e d u c e d  c o n v e r g e n t  a n d  d i v e r g e n t  f u s i o n a l  r e s e r v e s ,  

a n d  v e r g e n c e  i n s t a b i l i t y  w h e n  t h e  e y e s  a r e  d i s s o c i a t e d  

( E v a n s ,  1 9 9 8 ) .  T h e  l o w  f u s i o n a l  r e s e r v e s  a n d  v e r g e n c e  

i n s t a b i l i t y  c h a r a c t e r i s e  a  c o n d i t i o n  c a l l e d  b i n o c u l a r  

i n s t a b i l i t y  ( E v a n s ,  1 9 9 8 ) .  T h e s e  o c u l a r  m o t o r  ( b i n o c u -  

l a r  a n d  a c c o m m o d a t i v e )  d e f i c i t s  a r e  n o t  p r e s e n t  i n  

e v e r y  c a s e  o f  S p L D  a n d  c a n  b e  s o  m i l d  t h a t  t h e y  d o  

n o t  r e q u i r e  t r e a t m e n t .  I n  s o m e  c a s e s ,  h o w e v e r ,  t h e y  

a r e  a s s o c i a t e d  w i t h  s y m p t o m s  a n d  m a y  c o n t r i b u t e  t o  

t h e  r e a d i n g  d i f f i c u l t y  ( C o r n e l i s s e n  e t  a l . ,  1 9 9 2 ;  

R u n d s t r o m  a n d  E p e r j e s i ,  1 9 9 5 ) .  B i n o c u l a r  a n d  a c c o m -  

m o d a t i v e  d y s f u n c t i o n s  c a n  b e  t r e a t e d  b y  o r t h o p t i c  

e x e r c i s e s  o r  s p e c t a c l e s  ( E v a n s ,  1 9 9 7 a ) .  

S o m e  p e o p l e  w i t h  r e a d i n g  d i f f i c u l t i e s  h a v e  s y m p t o m s  

o f  a s t h e n o p i a  a n d / o r  p e r c e p t u a l  d i s t o r t i o n s  w i t h o u t  

h a v i n g  a n y  c o n v e n t i o n a l  o p t o m e t r i c  a n o m a l i e s .  O t h e r s  

w i t h  t h e s e  s y m p t o m s  a r e  f o u n d  t o  h a v e  o c u l a r  m o t o r  

a n o m a l i e s  y e t  w h e n ,  a f t e r  t r e a t m e n t ,  t h e  o r t h o p t i c  

f u n c t i o n  i s  n o r m a l  t h e  s y m p t o m s  s t i l l  p e r s i s t .  I n  m a n y  

o f  t h e s e  c a s e s  t h e  s y m p t o m s  c a n  b e  a l l e v i a t e d  b y  t h e  

u s e  o f  i n d i v i d u a l l y  p r e s c r i b e d  c o l o u r e d  f i l t e r s  a n d  t h e s e  

c a s e s  a r e  d e s c r i b e d  a s  s u f f e r i n g  f r o m  M e a r e s s I r l e n  

S y n d r o m e  ( E v a n s ,  1 9 9 7 b ) .  A  d o u b l e - m a s k e d  p l a c e b o -  

c o n t r o l l e d  t r i a l  s h o w e d  t h a t  t h e  r e d u c t i o n  i n  s y m p t o m s  

f r o m  t h e  u s e  o f  t i n t e d  l e n s e s  i n  M e a r e s s I r l e n  

S y n d r o m e  i s  n o t  s o l e l y  a t t r i b u t a b l e  t o  a  p l a c e b o  e f f e c t  

( W i l k i n s  e t  a l . ,  1 9 9 4 ) .  I n  a d d i t i o n  t o  r e d u c i n g  s y m p -  

t o m s ,  t h e  c o l o u r e d  f i l t e r s  h a v e  a  s i g n i f i c a n t  p o s i t i v e  

e f f e c t  o n  r e a d i n g  p e r f o r m a n c e  ( W i l k i n s  e t  u Z . ,  1 9 9 6 ) .  

R e s e a r c h  o f t e n  c o n c e n t r a t e s  o n  v i s u a l  f a c t o r s  i n  & , Y -  

l e x i u ,  b u t  t h e  v i s u a l  c o r r e l a t e s  o f  d y s l e x i a  m a y  a l s o  b e  

c o r r e l a t e s  o f  n o n - s p e c i f i c  r e a d i n g  d $ f i c u l t i e s  ( E d e n  e t  

u l . ,  1 9 9 4 ,  1 9 9 5 ) .  U n t i l  m o r e  d a t a  o n  o t h e r  l e a r n i n g  d i f -  

f i c u l t i e s  a r e  a v a i l a b l e ,  i t  m a y  b e  s e n s i b l e  f o r  o p t o m e -  

t r i s t s  t o  i n v e s t i g a t e  a n y  c h i l d  w i t h  s u s p e c t e d  a c a d e m i c  

d i f f i c u l t i e s  t o  l o o k  f o r  t h e  v i s u a l  c o r r e l a t e s  d e s c r i b e d  

a b o v e  a n d  t h i s  a p p r o a c h  w a s  t a k e n  i n  t h e  c l i n i c  

d e s c r i b e d  i n  t h e  p r e s e n t  p a p e r .  

‘ A v a i l a b l e  f r o m  1 0 0  M a r k e t i n g  L t d ,  0 1 7 1  3 7 8  0 3 3 0 .  
‘ S i n c e  t h e  p r e s e n t  s t u d y  w a s  c o m p l e t e d  a n  a l t e r n a t i v e  m e t h o d  h a s  
b e c o m e  a v a i l a b l e  f o r  a s s e s s i n g  t h e  i m m e d i a t e  e f f e c t  o f  c o l o u r e d  o v e r -  
p a y s ,  u s i n g  a  n e w  R a t e  o f  R e a d i n g  T e s t  ( W i l k i n s  e t  a / . ,  1 9 9 6 ) .  
‘ A v a i l a b l e  f r o m  C e r i u m  V i s u a l  T e c h n o l o g i e s ,  0 1 5 8 0  7 6 5 2 1 1 .  

C l i n i c &  p r o t o c o l  

A n  i n i t i a l  s y s t e m  f o r  p r e s c r i b i n g  t i n t e d  l e n s e s  b y  

p e o p l e  w h o  a r e  n o t  p r o f e s s i o n a l l y  q u a l i f i e d  a s  e y e c a r e  
p r a c t i t i o n e r s  ( I r l e n ,  1 9 9 1 ;  E v a n s  a n d  D r a s d o ,  1 9 9 1 )  

h a s  r e c e n t l y  b e e n  s u p p l e m e n t e d  b y  a  n e w  s y s t e m  

( W i l k i n s ,  1 9 9 5 )  w h i c h  i s  n o w  w i d e l y  u s e d  i n  t h e  U K  

b y  o p t o m e t r i s t s  i n  p r i m a r y  c a r e  p r a c t i c e  a n d  s o m e  h o s -  
p i t a l  e y e  d e p a r t m e n t s .  C h i l d r e n  a r e  t e s t e d  w i t h  a  r a n g e  

o f  c o l o u r e d  o v e r l a y s  ( I n t u i t i v e  O v e r l a y s ) ’  w h i c h  w e r e  

d e s i g n e d  t o  c o m p r e h e n s i v e l y  a n d  s y s t e m a t i c a l l y  s a m p l e  
C I E  1 9 7 6  U C S  c h r o m a t i c i t y  ( W i l k i n s ,  1 9 9 5 ) .  I f  c h i l -  
d r e n  s h o w  a  p r e f e r e n c e  f o r  a  c o l o u r e d  o v e r l a y  t h e n  

t h e y  a r e  i s s u e d  w i t h  t h i s  a n d  i n s t r u c t e d  t o  u s e  t h e  

o v e r l a y  f o r  r e a d i n g  i f  t h e y  f i n d  i t  h e l p f u l .  T h e  p u r p o s e  
o f  t h i s  t r i a l  p e r i o d  i s  t o  m i n i m i s e  t h e  d i s p e n s i n g  o f  
c o l o u r e d  g l a s s e s  t o  c h i l d r e n  w h o  r e p o r t  a n  i m p r o v e -  

m e n t  s o l e l y  f o r  n o v e l t y  o r  p l a c e b o  r e a s o n s . *  

I n s t r u c t i o n s  t h a t  a r e  g i v e n  o u t  w i t h  t h e  o v e r l a y  a s k  
t h a t ,  i f  i t  i s  s t i l l  b e i n g  u s e d  a f t e r  a t  l e a s t  a  s c h o o l  t e r m ,  

t h e n  t h e y  s h o u l d  r e t u r n  f o r  t e s t i n g  w i t h  t h e  I n t u i t i v e  
C o l o r i m e t e r . 3  T h i s  i s  a n  i n s t r u m e n t  w h i c h  a l l o w s  t h e  

v e r y  p r e c i s e  d e t e r m i n a t i o n  o f  t h e  o p t i m a l  s p e c i f i c a t i o n  
f o r  t i n t e d  l e n s e s  ( W i l k i n s ,  1 9 9 5 ) .  T h e  I n t u i t i v e  

C o l o r i m e t e r  i s  u s e d  i n  c o n j u n c t i o n  w i t h  a  r a n g e  o f  
‘ P r e c i s i o n  T i n t s ’  t o  p r e s c r i b e  t i n t e d  s p e c t a c l e s  ( W i l k i n s ,  

1 9 9 5 ) .  T h e  I n t u i t i v e  C o l o r i m e t e r  a n d  P r e c i s i o n  T i n t e d  
s p e c t a c l e s  a r e  n e c e s s a r y  b e c a u s e  d i f f e r e n t  p e o p l e  n e e d  

d i f f e r e n t  t i n t s  a n d  t h e  o p t i m a l  t i n t  f o r  a  g i v e n  p e r s o n  
m a y  n e e d  t o  b e  v e r y  s p e c i f i c  ( W i l k i n s  e t  u l . ,  1 9 9 4 ) .  T h e  

s e q u e n t i a l  p r o t o c o l  ( L i g h t s t o n e  a n d  E v a n s ,  1 9 9 5 )  f o r  
t h e  o p t o m e t r i c  m a n a g e m e n t  o f  c h i l d r e n  w i t h  S p L D  i s  

s u m m a r i s e d  i n  F i g u r e  1 .  

T h e  p r o c e d u r e  f o r  a d u l t s  i s  s i m i l a r  t o  t h a t  d e s c r i b e d  

a b o v e  e x c e p t  t h a t  t h e  t e s t i n g  w i t h  o v e r l a y s  i s  s o m e -  
t i m e s  o m i t t e d .  T h i s  i s  b e c a u s e ,  a f t e r  t e s t i n g  w i t h  t h e  
I n t u i t i v e  C a l o r i m e t e r ,  a d u l t s  c a n  b e  e x p e c t e d  t o  m a k e  

a  r e l i a b l e  s u b j e c t i v e  d e c i s i o n  a b o u t  w h e t h e r  t h e  a p p r o -  
p r i a t e  P r e c i s i o n  T i n t e d  t r i a l  l e n s e s  i m p r o v e  t h e i r  s y m p -  

t o m s .  

T h e  I n s t i t u t e  o f  O p t o m e t r y  S p e c i f i c  L e a r n i n g  

D i f f i c u l t i e s  C l i n i c ,  e s t a b l i s h e d  i n  1 9 9 2 ,  w a s  o n e  o f  t h e  
f i r s t  c e n t r e s  w h e r e  t h e  I n t u i t i v e  C o l o r i m e t e r  w a s  i n  

r e g u l a r  u s e .  T h e  a i m  o f  t h e  p r e s e n t  s t u d y  w a s  t o  e v a l u -  
a t e  t h e  c l i n i c a l  p r o t o c o l  d e s c r i b e d  a b o v e  b y  a u d i t i n g  

t h e  m a n a g e m e n t  o f  p a t i e n t s  s e e n  i n  t h i s  c l i n i c  o v e r  a  
p r o l o n g e d  ( 1 5  m o n t h )  p e r i o d .  I n  p a r t i c u l a r ,  w e  s o u g h t  

t o  d e t e r m i n e  t h e  f r e q u e n c y  o f  u s e  o f  s e v e r a l  i n t e r v e n -  

t i o n s  a n d  o t h e r  m a n a g e m e n t  o u t c o m e s .  I n  c a s e s  w h e r e  
m o r e  t h a n  o n e  i n t e r v e n t i o n  w a s  u s e d ,  w e  e v a l u a t e d  t h e  
s e q u e n c e  o f  t r e a t m e n t s .  W e  a l s o  i n v e s t i g a t e d  p a t i e n t s ’  

s y m p t o m s  t o  d e t e r m i n e  w h e t h e r  t h e s e  c o u l d  b e  u s e d  t o  
p r e d i c t  t h o s e  p a t i e n t s  w h o  n e e d e d  a n  o p t o m e t r i c  i n t e r -  
v e n t i o n .  F i n a l l y ,  w e  c a r r i e d  o u t  a  t e l e p h o n e  s u r v e y  t o  

a s s e s s  t h e  p r o l o n g e d  u s e  o f  i n t e r v e n t i o n s .  



4 5 6  O p h t h a l .  P h y s i o l .  O p t .  1 9 9 9  1 9 :  N o  6  

I  s y m p t o m s  I  

I - - - - - w  r e f e r  

I  
r e f r a c t i o n  - - - - -  -  &  p r e s c r i b e  s p e c t a c l e s  

o c u l a r  m o t o r  f u n c t i o n  -  -  -  *  t r e a t :  o r & o p t i c s ,  s p e c t a c l e s ,  
( r a r e l y  s u r g e r y )  

4 f s t i l l  p r e s e n t  

.  
I n t u i t i v e  O v e r l a y s  - - - - -  -  e  p r e s c r i b e  I n t u i t i v e  O v e r l a y s  

I n t u i t i v e  C a l o r i m e t e r  -  -  -  -  -  -  &  p r e s c r i b e  P r e c i s i o n  T i n t e d  s p e c t a c l e s  

F i g u r e  1 .  S u m m a r y  o f  s e q u e n t i a l  c l i n i c a l  p r o t o c o l  f o r  t h e  o p t o m e t r i c  i n v e s t i g a t i o n  o f  c h i l d r e n  w i t h  S p L D .  
D a s h e d  l i n e s  s h o w  t h e  m a n a g e m e n t  i f  a  c l i n i c a l l y  s i g n i f i c a n t  a b n o r m a l i t y  i s  d e t e c t e d  i n  t h e  t e s t  d e s c r i b e d  i n  
t h e  a p p r o p r i a t e  ‘ b o x ’ .  W i t h  a d u l t s ,  t h e  o v e r l a y  t e s t  i s  o f t e n  o m i t t e d .  

M e t h o d  k f a n a g e m e n t  o p t i o n s  

S u b j e c t s  

T h e  r e c o r d s  f o r  a l l  p a t i e n t s  s e e n  i n  t h e  I n s t i t u t e  o f  
O p t o m e t r y  S p e c i f i c  L e a r n i n g  D i f f i c u l t i e s  c l i n i c  b e t w e e n  

5 t h  J u l y  1 9 9 3  a n d  1 2 t h  O c t o b e r  1 9 9 4  w e r e  e x t r a c t e d .  
T h e  p r e s e n t  s t u d y  c o n c e n t r a t e d  o n  t h e  p r e s e n t i n g  

s y m p t o m s  a n d  t h e  m a n a g e m e n t  o p t i o n  t h a t  t h e  c l i n i -  

c i a n  f o l l o w e d  a t  t h e  e n d  o f  e a c h  a p p o i n t m e n t .  

S y m p t o m s  a n d  h i s t o r y  

A t  o r  b e f o r e  t h e  i n i t i a l  a p p o i n t m e n t  p a t i e n t s  a n d ,  i f  
c h i l d r e n ,  t h e i r  p a r e n t s  w e r e  a s k e d  t o  c o m p l e t e  a  q u e s -  

t i o n n a i r e  w h i c h  a s k e d  o v e r  9 0  q u e s t i o n s  a b o u t  s y m p -  
t o m s  a n d  h i s t o r y .  T h e  c l i n i c i a n  c h e c k e d  t h i s  

q u e s t i o n n a i r e  a t  t h e  a p p o i n t m e n t  a n d  e x p a n d e d  u p o n  
c e r t a i n  a r e a s  a s  r e q u i r e d .  T h e  d a t a  i n  T a b l e  1  w e r e  
e x t r a c t e d  f r o m  t h e  q u e s t i o n n a i r e  a n d  e n t e r e d  i n t o  a  
d a t a b a s e  f o r  s t a t i s t i c a l  a n a l y s i s .  

‘ A v a i l a b l e  f r o m  1 0 0  M a r k e t i n g  L t d ,  0 1 7 1  3 7 8  0 3 3 0  

T h e  m a n a g e m e n t  o u t c o m e  a t  t h e  e n d  o f  e a c h  c l i n i c a l  
a p p o i n t m e n t  w a s  e n t e r e d  a s  o n e  o r  m o r e  o f  t e n  

o p t i o n s ,  w h i c h  a r e  l i s t e d  i n  t h e  f i r s t  c o l u m n  o f  

T a b l e  2 .  

S p e c t a c l e s  w e r e  p r e s c r i b e d  w i t h o u t  a  p r i s m a t i c  c o m -  

p o n e n t  t o  c o r r e c t  r e f r a c t i v e  e r r o r s  o r ,  o c c a s i o n a l l y ,  t o  
c o r r e c t  a  b i n o c u l a r  v i s i o n  a n o m a l y .  S p e c t a c l e s  w i t h  a  

p r i s m a t i c  c o m p o n e n t  w e r e  p r e s c r i b e d  f o r  b i n o c u l a r  
v i s i o n  a n o m a l i e s  w h i c h :  w e r e  n o t  a m e n a b l e  t o  o r t h o p -  

t i c  e x e r c i s e s  o r  r e f r a c t i v e  c o r r e c t i o n ,  h a d  n o t  

r e s p o n d e d  t o  o r t h o p t i c  e x e r c i s e s ,  o r  w h e r e  p a t i e n t s  

w e r e  u n w i l l i n g  t o  c a r r y  o u t  o r t h o p t i c  e x e r c i s e s  a t  t h a t  

t i m e  ( E v a n s ,  1 9 9 7 a ) .  

P u s h  u p  c o n v e r g e n c e  e x e r c i s e s  a r e  t h e  c l a s s i c  ‘ p e n c i l -  

t o - n o s e ’  e x e r c i s e s  ( E v a n s ,  1 9 9 7 a ) .  T h e  j u m p  c o n v e r -  
g e n c e  e x e r c i s e s  i n v o l v e d  e i t h e r  t h e  u s e  o f  f l i p p e r s  o r  

t h e  p a t i e n t  c h a n g i n g  f i x a t i o n  f r o m  a  d e t a i l e d  d i s t a n c e  
t a r g e t  t o  a  d e t a i l e d  n e a r  t a r g e t .  P a t i e n t s  d o i n g  t h i s  

e x e r c i s e  w e r e  g i v e n  v e r b a l  a n d  w r i t t e n  i n s t r u c t i o n s .  
T h e  I n s t i t u t e  F r e e - s p a c e  S t e r e o g r a m  ( I F S ) ’  e x e r c i s e s  

a r e  a  r a n g e  o f  e x e r c i s e s  t h a t  h a v e  b e e n  d e v e l o p e d  b y  
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Q U E S T I O N  D A T A  

G e n d e r  m a l e / f e m a l e  
y e a r s  a n d  m o n t h s  D a t e  o f  b i r t h  a n d  d a t e  o f  f i r s t  a p p o i n t m e n t  ( t o  g i v e  a g e  a t  f i r s t  

a p p o i n t m e n t )  
‘ W h o  r e f e r r e d  y o u  t o  u s ? ‘ :  
‘ D a t e  o f  l a s t  v i s i t  t o  a n  o p t i c i a n / o p t o m e t r i s t ’  
D o  y o u  w e a r  g l a s s e s  n o w ?  

s e l f  r e f e r r a l / o p t o m e t r i s V t e a c h e r / p s y c h o l o g i s t  
y e s  i f  h a s  v i s i t e d ;  o r  n o  
y e s / n o  

‘ P l e a s e  s t a t e  w h e t h e r  t h e  b i r t h  w a s  n o r m a l ,  o r  g i v e  d e t a i l s  o f  a n y  
c o m p l i c a t i o n s  ( f o r  e x a m p l e ,  w a s  i t  a  f o r c e p s  d e l i v e r y ? ) ’  
I s  d i s t a n c e  v i s i o n  n o r m a l l y  c l e a r ?  D o e s  i t  e v e r  b l u r ?  
I s  n e a r  v i s i o n  n o r m a l l y  c l e a r ?  D o e s  i t  e v e r  b l u r / j u m p  a r o u n d / g o  s m a l l e r  o r  
b i g g e r / f a d e  o r  d i s a p p e a r / g e t  f a i n t  c o l o u r s  a r o u n d  i t ?  
D o  y o u  e v e r  e x p e r i e n c e  d o u b l e  v i s i o n ?  
‘ H a v e  y o u  e v e r  s u f f e r e d  f r o m  e p i l e p s y ,  o r  a n y  f i t s  o r  c o n v u l s i o n s ? ’  
‘ P l e a s e  t h i n k  o f  t h e  h e a d a c h e s  y o u  h a v e  h a d  o v e r  t h e  l a s t  m o n t h ,  a n d  
w h e t h e r  t h e y  h a v e  b e e n  g e t t i n g  m o r e  f r e q u e n t  o r  l e s s  f r e q u e n t .  U s e  t h i s  
i n f o r m a t i o n  t o  a r r i v e  a t  y o u r  b e s t  g u e s s  a s  t o  h o w  m a n y  h e a d a c h e s  y o u  
h a v e  h a d  i n  t h e  l a s t  1 2  m o n t h s ,  a n d  w r i t e  t h e  n u m b e r  h e r e ’  
N u m b e r  o f  m i g r a i n o u s  a s s o c i a t e d  f a c t o r s  p r e s e n t  w i t h  h e a d a c h e s  ( l o s s  o f  
a p p e t i t e ,  n a u s e a ,  v o m i t i n g ,  n u m b n e s s ,  t i n g l i n g ,  f e e l i n g  o f  w e a k n e s s ,  
d i f f i c u l t y  w i t h  s p e e c h ,  d i z z i n e s s ,  p h o t o p h o b i a ,  p h o n o p h o b i a ,  v i s u a l  
d i s t u r b a n c e s ,  o t h e r )  
‘ H a v e  y o u  o r  a n y o n e  e l s e  e v e r  n o t i c e d  t h a t  y o u  s k i p ,  r e - r e a d  o r  o m i t s  
w o r d s  o r  l i n e s ? ’  

n o r m a l / f o r c e p s / C a e s a r e a n  

T h e  n u m b e r  o f  s y m p t o m s  w a s  s u m m e d  
M a x i m u m  s c o r e :  9  

y e s l n o  
n u m b e r  

a n s w e r e d  y e s l n o  t o  e a c h  o f  t h e s e  f a c t o r s ,  
s u m  o f  y e s ’  w a s  e n t e r e d  

‘ D i d  p a r e n t s  o r  a n y  o f  t h e  o t h e r  c h i l d r e n  i n  t h e  f a m i l y  h a v e  l e a r n i n g  
p r o b l e m s ? ’  
‘ D i d  p a r e n t s  o r  a n y  o f  t h e  o t h e r  c h i l d r e n  i n  t h e  f a m i l y  e v e r  h a v e  a  t u r n i n g  
e y e ,  p a t c h i n g ,  o r  e y e  e x e r c i s e s ? ’  
‘ D i d  p a r e n t s  o r  a n y  o f  t h e  o t h e r  c h i l d r e n  i n  t h e  f a m i l y  e v e r  h a v e  m i g r a i n e  
h e a d a c h e s ? ’  
‘ A r e  t h e  p a r e n t s  o r  a n y  o f  t h e  o t h e r  c h i l d r e n  i n  t h e  f a m i l y  c o l o u r - b l i n d ? ’  
‘ D i d  a n y  r e l a t i v e s  e v e r  h a v e  e p i l e p s y ? ’  

y e s l n o  

y e s l n o  

y e s l n o  

y e s l n o  

y e s l n o  
y e s l n o  

t h e  f i r s t  a u t h o r  ( E v a n s ,  1 9 9 7 a ,  p p .  1 0 7 - 1 0 8 ) .  F r e e -  

s p a c e  t e c h n i q u e s  h a v e  b e e n  u s e d  i n  o r t h o p t i c s  f o r  o v e r  

5 0  y e a r s  a n d  i n v o l v e  t h e  f u s i o n  o f  t w o  s t e r e o - p a i r s  b y  

o v e r - c o n v e r g i n g  o r  u n d e r - c o n v e r g i n g  i n  ‘ f r e e - s p a c e ’  

( w i t h o u t  u s i n g  a  s t e r e o s c o p e ) .  T h e  I F S  e x e r c i s e s  u s e  

t a r g e t s  w h i c h  c r e a t e  a  s t e r e o s c o p i c  i m a g e ,  w h i c h  h e l p s  

t o  m o t i v a t e  p a t i e n t s .  T h e  d i r e c t i o n  o f  t h e  p e r c e i v e d  

s t e r e o p s i s  i s  c h e c k e d  t o  e n s u r e  t h a t  t h e  e x e r c i s e s  a r e  

b e i n g  p e r f o r m e d  c o r r e c t l y .  

T h e  I n t u i t i v e  O v e r l a y s  d e s i g n  a n d  t e s t i n g  p r o c e d u r e  

w a s  d e s c r i b e d  b y  W i l k i n s  ( 1 9 9 3 ) .  O v e r l a y s  w e r e  o n l y  

p r e s c r i b e d  a f t e r  a n y  o p t o m e t r i c  ( i n c l u d i n g  o r t h o p t i c )  

a n o m a l i e s  h a d  b e e n  c o r r e c t e d .  P a t i e n t s  s h o w i n g  a n  i n -  

c o n s i s t e n t  r e s p o n s e  t o  t h e  o v e r l a y  t e s t i n g  w e r e  r e - t e s t e d  

a t  a  l a t e r  d a t e .  P a t i e n t s  s h o w i n g  a  c o n s i s t e n t  a n d  p o s i -  

t i v e  r e s p o n s e  w e r e  i s s u e d  w i t h  a n  o v e r l a y  o f  t h e i r  p r e -  

f e r r e d  c o l o u r ,  a s  a l r e a d y  d e s c r i b e d .  P a t i e n t s  w e r e  o n l y  

t e s t e d  w i t h  t h e  I n t u i t i v e  C o l o r i m e t e r  i f  t h e y  h a d  s h o w n  

a  s u s t a i n e d  b e n e f i t  f r o m  a  c o l o u r e d  o v e r l a y ,  u n l e s s  

t h e y  w e r e  a d u l t s  o r  w e r e  a l r e a d y  w e a r i n g  c o l o u r e d  

l e n s e s .  P a t i e n t s  w e r e  o n l y  p r e s c r i b e d  P r e c i s i o n  T i n t e d  

l e n s e s  i f  t h e y  s h o w e d  a  c o n s i s t e n t  r e s p o n s e  w h e n  t e s t e d  

w i t h  t h e  I n t u i t i v e  C o l o r i m e t e r  a n d  P r e c i s i o n  T i n t s .  

T e l e p h o n e  s u r v e y  

A  t e l e p h o n e  s u r v e y  w a s  c a r r i e d  o u t  t o  i n v e s t i g a t e  
c o m p l i a n c e  w i t h  a n d  p e r c e p t i o n s  o f  t h e  e f f i c a c y  o f  t h e  

i n t e r v e n t i o n s .  T h i s  w a s  c a r r i e d  o u t  b e t w e e n  M a r c h  
a n d  M a y  1 9 9 6 ,  a p p r o x i m a t e l y  1 8  m o n t h s  a f t e r  t h e  l a s t  
c l i n i c a l  c o n t a c t .  D a t a  w e r e  e n t e r e d  f o r  a l l  p a t i e n t s  w h o  
c o u l d  b e  c o n t a c t e d  b y  t e l e p h o n e ,  a n d  t h e  a n a l y s e s  c o n -  
c e n t r a t e d  o n  t h o s e  w h o  w e r e  a b l e  t o  e s t i m a t e  h o w  

m u c h  t h e y  h a d  u s e d  t h e i r  i n t e r v e n t i o n s .  
F o r  e a c h  r e s p o n d e n t ,  t h e  i n t e r v i e w e r  c o m p l e t e d  o n e  

o r  m o r e  o f  f o u r  t y p e s  o f  q u e s t i o n n a i r e  s h e e t s  w h i c h  
r e f e r r e d  t o  t h e  u s e  o f  I n t u i t i v e  O v e r l a y s ,  P r e c i s i o n  
T i n t s ,  n o n - t i n t e d  s p e c t a c l e s ,  o r  o r t h o p t i c  e x e r c i s e s .  
T h e s e  s h e e t s  e a c h  h a d  a  s i m i l a r  d e s i g n  c o m p r i s i n g  
c l o s e d  a n d  o p e n  q u e s t i o n s  ( F i g u r e  2 ) .  

R e s u l t s  

S u b j e c t s  

3 2 3  p a t i e n t s  w e r e  s e e n  i n  t h e  c l i n i c  d u r i n g  t h e  s p e c i -  

f i e d  p e r i o d ,  o f  w h o m  6 5 %  w e r e  m a l e .  A g e s  r a n g e d  
f r o m  4  y e a r s  1  m o n t h  t o  7 3  y e a r s  7  m o n t h s ,  w i t h  a  
m e a n  a g e  o f  1 4  y e a r s  9  m o n t h s  ( s t a n d a r d  d e v i a t i o n  1 0  
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T a b l e  2 .  C l i n i c a l  m a n a g e m e n t  o p t i o n s  a n d  t h e  p e r c e n t a g e  o f  t h e  p a t i e n t s  r e c e i v i n g  t h e s e  a t  t h e  f i r s t  a p p o i n t m e n t  ( e x c l u d i n g  
t h e  1 0 %  o f  p a t i e n t s  w h o  h a d  m o r e  t h a n  o n e  m a n a g e m e n t  o p t i o n ) .  I F S :  I n s t i t u t e  F r e e - S p a c e  S t e r e o g r a m s  

M a n a g e m e n t  o p t i o n  %  h a v i n g  o p t i o n  a t  f i r s t  a p p o i n t m e n t  

N o  a c t i o n  1 9  
R e f e r r e d  t o  m e d i c a l  p r a c t i t i o n e r  I  
S p e c t a c l e s  w i t h  n o  p r i s m a t i c  c o m p o n e n t  7  
S p e c t a c l e s  w i t h  p r i s m a t i c  c o m p o n e n t  2  
P u s h  u p  ( p e n  t o  n o s e )  h o m e  e y e  e x e r c i s e s  7  
J u m p  ( n e a r  t o  f a r  o r  f l i p p e r )  h o m e  e y e  e x e r c i s e s  4  
I F S  h o m e  e y e  e x e r c i s e s  t o  i n c r e a s e  c o n v e r g e n t  r e s e r v e s  1 1  
I F S  h o m e  e y e  e x e r c i s e s  t o  i n c r e a s e  d i v e r g e n t  r e s e r v e s  0  
I n t u i t i v e  O v e r l a y ( s )  3 6  
P r e c i s i o n  T i n t e d  l e n s e s  5  

y e a r s  1 1  m o n t h s ;  m o d e  1 1  y e a r s  1 1  m o n t h s ) .  6 9 %  o f  
s u b j e c t s  h a d  r e c e i v e d  a n  u n a m b i g u o u s  d i a g n o s i s  o f  
s p e c i f i c  l e a r n i n g  d i f f i c u l t i e s  ( i n c l u d i n g  d y s l e x i a ) .  T h e  
r e f e r r a l  s o u r c e s  a r e  s h o w n  i n  F i g u r e  3 .  D u r i n g  t h e  

p e r i o d  u n d e r  s u r v e y  t h e r e  w a s  s o m e  p r e s s  c o v e r a g e  o f  
t h e  r e s e a r c h  o n  t h e  u s e  o f  c o l o u r e d  f i l t e r s  a n d  m a n y  

s e l f - r e f e r r a l s  o r i g i n a t e d  f r o m  t h e s e  r e p o r t s .  T e a c h e r s  
o f t e n  r e f e r  p a t i e n t s  i n f o r m a l l y  t o  t h e  S p L D  c l i n i c  w i t h -  

o u t  a  r e f e r r a l  l e t t e r  a n d  s o m e  o f  t h e s e  m a y  b e  i n  t h e  
‘ s e l f - r e f e r r a l ’  c a t e g o r y .  

P e r s o n a l  a n d  f a m i l y  h i s t o r y  

8 8 %  o f  t h e  p a t i e n t s  h a d  r e c e i v e d  a  f o r m e r  e y e  e x a m -  
i n a t i o n .  I n  a  p r e v i o u s  c o n t r o l l e d - g r o u p  s t u d y ,  E v a n s  e t  
a l .  ( 1 9 9 4 a )  f o u n d  t h a t  a  s i m i l a r  p r o p o r t i o n  ( 8 0 % )  o f  
c h i l d r e n  w h o  h a d  r e c e i v e d  a  p s y c h o l o g i s t ’ s  d i a g n o s i s  o f  
d y s l e x i a  h a d  u n d e r g o n e  a  p r e v i o u s  e y e  e x a m i n a t i o n ,  
a n d  t h a t  t h i s  p e r c e n t a g e  w a s  s i g n i f i c a n t l y  0  =  0 . 0 0 1 )  

g r e a t e r  t h a n  t h a t  ( 2 8 % )  f o r  c o n t r o l  g o o d  r e a d e r s  
( m a t c h e d  f o r  a g e  a n d  I Q ) .  3 2 %  o f  t h e  p a t i e n t s  i n  t h e  

p r e s e n t  s t u d y  w o r e  g l a s s e s .  S i g n i f i c a n t l y  ( J J  =  0 . 0 1 )  
m o r e  o f  t h e  d y s l e x i c  ( 4 1 % )  t h a n  t h e  c o n t r o l  ( 1 4 % )  

s u b j e c t s  o f  E v a n s  e t  a Z .  ( 1 9 9 4 a )  h a d  a  h i s t o r y  o f  r e f r a c -  
t i v e  c o r r e c t i o n .  

E v a n s  e t  a l .  ( 1 9 9 5 )  u s e d  a  q u e s t i o n n a i r e  s i m i l a r  t o  
t h e  i n i t i a l  q u e s t i o n n a i r e  i n  t h e  p r e s e n t  s t u d y  t o  c o m -  

p a r e  t w o  g r o u p s  o f  c h i l d r e n ,  b o t h  o f  w h o m  h a d  S R D  
a n d  m e a n  I Q  c l o s e  t o  t h e  f i f t i e t h  p e r c e n t i l e .  E v a n s  e t  
a l ’ s  ( 1 9 9 5 )  e x p e r i m e n t a l  g r o u p  h a d  s y m p t o m s  o f  a s t h -  
e n o p i a  a n d / o r  p e r c e p t u a l  d i s t o r t i o n s  w h e n  r e a d i n g  a n d  

r e c e i v e d  a  b e n e f i t  f r o m  u s i n g  c o l o u r e d  o v e r l a y s .  T h e  
c o n t r o l  c h i l d r e n  w e r e  a s y m p t o m a t i c  a n d  d i d  n o t  r e p o r t  

a  b e n e f i t  f r o m  c o l o u r e d  o v e r l a y s .  T h e  d a t a  f r o m  t h i s  
a s y m p t o m a t i c  g r o u p  w e r e  u s e d  f o r  c o m p a r i s o n  w i t h  
t h e  p e r s o n a l  a n d  f a m i l y  h i s t o r y  d a t a  o f  t h e  c l i n i c  c h i l -  

d r e n  i n  t h e  p r e s e n t  s t u d y .  W h e r e  a p p r o p r i a t e ,  t h i s  c o n -  
t r o l  g r o u p ’ s  d a t a  a r e  i n c l u d e d  i n  s q u a r e  p a r e n t h e s e s  
b e l o w .  

6 8 %  [ c . f . ,  7 3 % ]  o f  q u e s t i o n n a i r e s  d e s c r i b e d  t h e  b i r t h  
a s  ‘ n o r m a l ’ ;  1 2 %  w e r e  d e l i v e r e d  u s i n g  f o r c e p s ;  a n d  

9 %  b y  C a e s a r e a n  s e c t i o n .  5 %  [ c . f . ,  0 % ]  h a d  a  p e r s o n a l  
h i s t o r y  o f  e p i l e p s y ,  f i t s ,  o r  c o n v u l s i o n s ;  w h i c h  i s  a l s o  

h i g h e r  t h a n  t h e  p r e v a l e n c e  o f  e p i l e p s y  i n  t h e  g e n e r a l  
p o p u l a t i o n  o f  2 %  ( B e r k o w ,  1 9 8 2 ) .  

H a l f  [ c . f . ,  2 7 % ]  o f  t h e  p a t i e n t s  r e p o r t e d  a  f a m i l y  h i s -  
t o r y  o f  l e a r n i n g  p r o b l e m s ,  2 4 %  [ c . f . ,  2 0 % ]  a  h i s t o r y  o f  

o r t h o p t i c  a n o m a l i e s ,  5 2 O h  [ c f . ,  6 0 ° h ]  a  f a m i l y  h i s t o r y  
o f  m i g r a i n e ,  1 4 O h  [ c . f . ,  1 3 O h ]  o f  c o l o u r  v i s i o n  d e f e c t s  
a n d  1  l o h  [ c . f . ,  2 5 O h ]  o f  e p i l e p s y .  

S y m p t o m s  

4 8 %  o f  t h e  c l i n i c a l  p o p u l a t i o n  i n  t h e  p r e s e n t  s t u d y  
r e p o r t e d  m o r e  t h a n  t w o  v i s u a l  s y m p t o m s  ( T a b l e  1 ,  
r o w s  7 - 9 ) ,  1 9 O A  r e p o r t e d  m o r e  t h a n  f o u r  o f  t h e s e  
s y m p t o m s ,  a n d  4 O h  m o r e  t h a n  s i x .  T h e  n u m b e r  o f  
v i s u a l  s y m p t o m s  t h a t  w e r e  r e p o r t e d  w a s  n o t  s i g n i f i -  
c a n t l y  c o r r e l a t e d  w i t h  a g e .  

P r e v i o u s  r e s e a r c h  h a s  f o u n d  t h a t  t h e  s y m p t o m  o f  
s k i p p i n g ,  r e - r e a d i n g ,  o r  o m i t t i n g  w o r d s  i s  v e r y  c o m -  
m o n  ( 9 0 - 9 3 O h )  i n  c h i l d r e n  w h o  b e n e f i t  f r o m  c o l o u r e d  

f i l t e r s  ( E v a n s  e t  a l . ,  1 9 9 5 ,  1 9 9 6 ) .  I n  t h e  p r e s e n t  d a t a ,  
9 0 ° h  o f  t h e  p a t i e n t s  r e p o r t i n g  t h i s  s y m p t o m  w e r e  p r e -  
s c r i b e d  s o m e  s o r t  o f  o p t o m e t r i c  i n t e r v e n t i o n .  

H o w e v e r ,  7 5 ’ h  o f  t h e  c h i l d r e n  w h o  d i d  n o t  n e e d  o p t o -  
m e t r i c  i n t e r v e n t i o n s  a l s o  r e p o r t e d  t h i s  s y m p t o m .  

H e n c e ,  i f  t h i s  s y m p t o m  w a s  u s e d  f o r  s c r e e n i n g  1 0 %  o f  

c h i l d r e n  w h o  n e e d e d  t o  s e e  a n  o p t o m e t r i s t  w o u l d  n o t  
b e  r e f e r r e d  a n d  7 5 %  o f  t h o s e  w h o  d o  n o t  n e e d  t o  s e e  

a n  o p t o m e t r i s t  w o u l d  s t i l l  b e  r e f e r r e d .  
7 2 %  o f  t h e  c l i n i c a l  p o p u l a t i o n  r e p o r t e d  a t  l e a s t  o n e  

h e a d a c h e  a  y e a r ,  6 6 %  m o r e  t h a n  t w o  a  y e a r ,  5 3 %  
m o r e  t h a n  6  a  y e a r ,  4 2 %  m o r e  t h a n  1 2 ,  a n d  1 7 O h  
m o r e  t h a n  5 2  a  y e a r .  A b u - A r e f e h  a n d  R u s s e l l  ( 1 9 9 4 )  

f o u n d  t h a t  1 4 . 4 %  o f  a n  u n s e l e c t e d  p o p u l a t i o n  o f  
s c h o o l c h i l d r e n  r e p o r t e d  m o r e  t h a n  t w o  h e a d a c h e s  a  
y e a r  w h i c h  w e r e  s e v e r e  e n o u g h  t o  i n t e r f e r e  w i t h  n o r -  

m a l  a c t i v i t i e s  b u t  w e r e  n o t  a t t r i b u t a b l e  t o  a  s p e c i f i c  i l l -  
n e s s  o r  t r a u m a .  A l t h o u g h  o u r  c r i t e r i a  f o r  h e a d a c h e  

w e r e  a  l i t t l e  d i f f e r e n t  f r o m  t h o s e  o f  A b u - A r e f e h  a n d  
R u s s e l l  ( 1 9 9 4 )  o u r  d a t a  d o  s u g g e s t  t h a t  t h e  c l i n i c a l  



Optometric management of dyslexia: 9. J. W. Evans et al. 459 

# 
Jsage : never, or hardly ever / less than once a month / about once 2 

month I about once a week 1 about once a day I more than once r 

day 

10 you the feel the glasses: 

l  made no difference to your problem or difficulties 

l  made your problem or difficulties slightly better 

l  made your problem or difficulties a lot better 

l  made your problem or difficulties worse 

l  caused YOU c&r pmkns &xxW.. 

ue/were any of the following problems with the glasses 

l  embarrassing 

l  too dark 

l  too light 

0 the colour is wrong 

l  makes it difficult for me to recognise colours 

l  frames uncomfortable 

l  I don’t like the look of the frames 

[~v.J 10% did YOU use hem f-d ..,.. 

fwom,l m~ do YOU use tkm?.. 

5 there anything that puts you off using them? 

Figure 2. Questionnaire sheet used in telephone survey of patients last issued with Precision Tints. Similar 
questions were asked on the sheets used for the other interventions. 

population may have had an unusually high prevalence 
of headaches. 

The largest single group of Abu-Arefeh and 
Russell’s (1994) sample (10.6%) was migraine. Of the 
subjects in the present study who reported at least one 
headache a year, 73% reported at least one of the as- 

sociated factors suggesting migraine (Table 1, row 12), 
45% at least three of these factors, and 25% at least 
five. 

cance (l-test, p = 0.17). Unlike Maclachlan et al. 
(1993), the prevalence of a family history of migraine 

was not significantly greater in the subjects who were 
prescribed Precision Tinted spectacles (chi-square 
p = 0.3). 

Management 

The subjects who were at some stage prescribed Management at jiwt appointment. Table 2 summarises 
Precision Tinted lenses reported, at the initial consul- the management at the end of the first appointment 
tation, a mean of 50 headaches a year compared with for those subjects who had only one of the manage- 
35 headaches a year for those who did not require ment options. Less than lOoh of subjects received 
tinted spectacles. This difference did not reach signifi- more than one management at the first appointment. 
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L 
Figure 3. Referral sources to the clinic. 

l psychologist 

l optometrist 

0 self-rsferral 

l teacher 

Sequentid management. Figures 4 and 5 show the 

sequence of management options, that is which man- 
agement options were likely to follow a given previous 

management option. To simplify these figures, the 
management options have been reduced slightly by 

combining the prescribing of glasses with prisms and 
without prisms into one ‘spectacles’ group, and by 

combining all types of eye exercises into an ‘orthoptic 

exercises’ group. Patients who were discharged, 

returned to the care of their family optometrist, or 

who failed to return for follow-up visits are classified 

as ‘Lost to follow-up’ (see below). 

Overview of management. Figures 4 and 5 show that 

most of the patients who were lost to follow up were 

either discharged at the previous appointment, or were 
issued with an overlay. The clinical protocol outlined 

in the introduction stipulates that an overlay is only 
used after any conventional optometric anomalies have 

been eliminated and such patients are commonly asked 

to return to the Institute for a further appointment 

only if the overlay was helpful. Hence, the ‘Lost to 

Follow-up’ category is largely accounted for by the 

clinical management plan. 

Combining the data for all the visits, 22% of 

patients were not treated, 48% had a conventional 

optometric intervention (glasses, orthoptic exercises), 
and 50°h were issued with coloured filters (overlays or 

lenses or both). Some subjects had more than one 
management outcome over the 15 month period. In 

particular, 40% of those who were given orthoptic 
exercises were later issued with coloured filters. 

Of those who were issued with Intuitive Overlays, 
32% were ultimately prescribed Precision Tints. The 

clinical protocol was developed with the intention that 
conventional optometric treatments should, where 
appropriate, be prescribed before coloured filters. This 
goal seems to have been achieved since none of the 
patients who were prescribed Precision Tints sub- 

sequently required any other optometric intervention. 

Telephone survey 

Of the original 323 patients, eight telephone num- 
bers were unobtainable, 49 could not be contacted, 58 
had not been given any treatment, and three could not 

be included for other reasons (taken out of school, 
records lost, refused to return for exercises). This left 
205 subjects who were interviewed, 159 of whom could 
provide estimates of how much they had used their 

interventions. The proportion of the subjects who were 
unable to recall how much they had used an interven- 
tion is as follows: exercises 28%, overlays 21%, pre- 
cision tinted spectacles 1 O”h, non-tinted spectacles 

13%. Nearly three quarters of the subjects who could 
not recall their usage of an intervention had been 

given one of the interventions that are received early 
in the sequential management plan (overlays or exer- 

cises). 
Data for 175 interventions were entered, since 16 of 

the 159 patients had received two concurrent interven- 
tions. 63 of the respondents (68 interventions) had 
been seen since 12th October 1994, but were still able 

to recall the effect of the last intervention(s) prescribed 
during the period under investigation. 

Exercises. Of the 38 respondents who had been given 
exercises, nine (24OA) had never or hardly ever done 

the exercises. Three (SoA) had done the exercises about 
once a week, 26 (69OA) once or more a day. When 
asked how long they did the exercises for, 20 (53’h) 

did not reply, seven (18%) said for about one month, 
three (8’h) said for between 1 and 3 months, five 

(13Oh) said between 3 and 6 months, and three @‘A) 
for more than 6 months. Only nine patients (24%) 

described something that ‘put them off doing the exer- 

cises’, with the commonest reason (seven patients) 
being inconvenience. In no cases were the exercises 
said to be ineffective, impossible, or not understood. 
When asked how much difference the exercises had 
made to their problems, 12 (32Oh) did not answer; the 

responses of the others are illustrated in Figure 6. 

Overluys. 57 of respondents had been issued with a 
coloured overlay and 32OA of these had never or 
hardly ever used the overlay, 9% used it once a month 

to once a week, and 60% once a day or more. In 
answer to the question: ‘How long did you use them 
for?‘, 23 (40%) did not answer, 17 (30%) said between 
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. 

GLASSES 0 

1-5 

-- 6-10 

- - 11-15 

- 16-20 

- 21-xl 

- 31-4a 

- 41-60 

B 61-85 

Figure 4. Sequential chart showing the clinical management at the end of the first three appointments. The 
figures at the top of the chart show the number of patients who were given each management option at the 
end of the first appointment; some patients were given more than one option. The dotted and solid lines rep- 
resent the changes in management at the second appointment, and subsequently at the third appointment. 
The number of the appointment (first, second, or third) is identified by the number in the box on the left-hand 
side of the diagram. Different types of dotted line and thickness of solid line are used to indicate the numbers 
of patients, as illustrated in the key. 
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1 week and 2 months, 16 (28%) between 2 and 6 Answers to the question of why the glasses were 
months, and one (2%) for 52 weeks. When asked what worn were generally unhelpful: most patients just 
effect the overlay(s) had on their problem or difficul- repeated the prescriber’s instructions of when to wear 
ties, five (9%) did not answer and the responses of the them. To the other open question, ‘did anything put 
others are illustrated in Figure 6. When asked if there you off wearing them?‘, most subjects (15, 60%) did 
were any problems with the overlays, the vast majority not reply; three (12%) said the effect wore OF, three 
of the patients gave no answer, two said that the over- (12%) gave visual reasons; and four (16%) gave 
lay was embarrassing, one said it was too dark, and reasons that may be paraphrased as inconvenience, 
one said it was awkward or a nuisance to use. teasing, or cosmetic. 

When asked why the overlay was used, the majority 
(30 patients) did not answer, four patients specifically 
said that it only helped initially, and nearly all of the 

rest said that it helped their reading. When asked if 
there was anything that deterred them from using their 

overlays, 30 (52%) did not report any deterrent, 14 
(25%) said the overlay was of little or no help, seven 
(12%) said that it was inconvenient or that they forgot 
their overlays, and there were a few single cases with 

miscellaneous reasons. 

Comparison of interventions. The patients’ perceptions 
of the efficacy of each intervention are illustrated in 

Figure 6. Coloured overlays are not strictly comparable 
with the other interventions since there was no vali- 

dated quantitative clinical sign of Meares-Irlen Syn- 
drome. Hence, overlays are prescribed as a trial. In 

contrast, refractive corrections and orthoptic exercises 
are prescribed in response to quantitative clinical signs. 

Precision tints are usually prescribed after a positive 
response to overlays. Orthoptic exercises were felt to 
be helpful, but not by as much as other interventions 
and this could reflect the greater demands that this 
intervention places on patients. 

Precision Tinted spectucles. 55 respondents were pre- 
scribed Precision Tinted spectacles and 82% of these 

had used them on a daily basis. When asked how long 
they were used for (Figure 2), of the 40 patients who 

answered this question, four (7%) said 1 week to 2 
months, four (7%) replied 2 months to 6 months, 
seven (13%) said more than 6 months, and 40 (73%) 
were still using them. When asked how much differ- 
ence the glasses had made to their problems, five (9%) 

did not answer and nearly 80% reported that the 
glasses made their problems a lot better (Figure 6). 15 
patients (27%) ticked one of the list of possible pro- 
blems with the glasses, 1 I (20%) ticking the ‘embarras- 

sing’ option, two (4%) the ‘too strong’ option, one 

(2%) that the strength of the glasses was wrong (this 
person changed to a different colour), and one (2%) 
that the frames were uncomfortable. 

In response to the open question, ‘Why do you wear 
them?‘, most (71%) patients either did not reply, just 

said when the Precision Tints were worn, or gave a 
vague statement that they helped. The responses to the 
open question, ‘Is there anything that puts you off 

wearing them?’ are summarised in Tuble 3. 

Non-tinted spectucles. 25 of the respondents were pre- 
scribed non-tinted spectacles and SOoh of these had 
used them on a daily basis. Only six patients (24%) 

stated that the glasses had only been used for a certain 
period, which ranged from 8 weeks to 24 weeks. When 

asked how much difference the glasses had made to 
their problems, two (8%) did not answer and the 
replies of the respondents are illustrated in Figure 6. 
Only three patients acknowledged any of a list of poss- 
ible problems with the glasses, all giving the ‘embarras- 

sing’ option. 

78% of the respondents wearing Precision Tints 
reported that these made their ‘problem or difficulties 

a lot better’, compared to 65% of respondents wearing 
non-tinted spectacles. Of the patients who had been 
prescribed Precision Tinted spectacles, 82% had used 
them on a daily basis. This compares well with the 
patients who had been prescribed conventional (non- 
tinted) spectacles, 80% of whom had worn them on a 
daily basis. 

Discussion 

The clinical sample in this study had a wide range 

of suspected and diagnosed learning difficulties, predo- 
minantly SpLD. Patients who have consulted a special- 

ist eyecare centre will inevitably contain a higher 
proportion of people with visual anomalies than would 

be found in a population who were not self-selected or 
referred. Additionally, owing to press coverage of a 

research project into coloured filters at the Institute, it 
is likely that there was an atypically high occurrence 
of the symptoms of Meares+Irlen Syndrome (including 
headaches) in our sample. Hence, the present data are 
likely to overestimate the prevalence of visual deficits, 

particularly Meares-Irlen Syndrome, in people with 
SpLD. A recent study of 152 school children suggested 
that the true prevalence of Meares-Irlen Syndrome in 
an unselected population could be as high as 12% 
(Jeanes et al., 1997). 

Although some optometric correlates of dyslexia 
(Evans, 1998) can cause blurring and diplopia, they 
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Figure 5. Sequential chart showing the clinical management at the end of the third, fourth, and fifth appoint- 
ments. For explanation see caption to Figure 4. 

are unlikely to be major causes of SpLD (Evans et aZ., trists (more recent work has addressed this issue in 
1994a). Similarly, although coloured filters can allevi- detail; Wilkins et aZ., in preparation). Symptomatic 
ate symptoms and may increase reading speed (Wilkins children may be so accustomed to their symptoms that 
et al., 1994), they are also unlikely to ‘cure’ SpLD. they fail to report them. It seems that, at present, the 

It does not seem, from the present data, as if any best advice is that all children with suspected SpLD 
simple questioning about symptoms would clearly de- should be referred for evaluation by an eyecare pro- 
fine the children who should be referred to optome- fessional who has specialised in this field. 
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Figure 6. Patients’ perceptions of the effect of their intervention on symptoms. None of the patients reported 
that any intervention made their symptoms worse. 

The symptoms of ocular motor (binocular and 
accommodative) anomalies are very similar to those of 

Meares-Irlen Syndrome, and both types of condition 
often co-exist in SpLD (Evans et ul., 1996). The con- 
servative protocol is to treat the conventional, ocular 
motor, factors first and to use coloured filters only if 

symptoms persist once the ocular motor function is 
within normal limits (Figure Z). The fact that 60% of 

the patients who were given orthoptic exercises were 
not subsequently issued with coloured filters suggests 
that, in many cases, symptoms can be resolved by 

orthoptic exercises alone (see Blaskey et cd., 1990). 
However, some 40% of patients whose ocular motor 

function was normalised by orthoptic exercises still 
had symptoms which were helped by coloured filters. 

In determining whether symptoms remained, the clini- 
cians were careful not to lead patients to answer in a 
certain way. Patients may have been more likely than 

usual to report that symptoms remained because they 

knew that a further intervention was available. It is 
also possible that, in other clinics, patients tend to 

report that their symptoms are resolved after orthoptic 
exercises because they know this is what the prac- 

titioner expects, or because they do not want to be 
given any more exercises. 

Table 3. Comments of users of Precision Tinted spectacles 

It appears that a specialist knowledge of a tinted 
lens therapy is not enough to help children with read- 

ing problems and visual symptoms. Neither is it 
enough to just be skilled in orthoptic techniques. 
Eyecare practitioners who examine people with reading 
difficulties need to be skilled in orthoptics and 
coloured filter treatment. We believe that the data in 
this paper provide support for the sequential clinical 
protocol outlined in Figure I. 

The purpose of using coloured overlays for a trial 
period before coloured lenses are considered is to 

reduce the number of children who are prescribed 
coloured glasses for a novelty or placebo effect. The 
finding that only a third of those who are prescribed 
Intuitive Overlays go on to be prescribed Precision 
Tints justifies this conservative approach. In an 

alternative approach, a new rate of Rate of Reading 
Test has been shown to identify those who are likely 
to show a sustained benefit from coloured overlays 

(Wilkins et aZ., 1996). This new test can be a useful 
tool to help determine whether or not to prescribe 

Precision Tints. 
Data from a telephone survey 18 months after treat- 

ment will inevitably be imperfect. In particular, 22% 
of patients contacted were unable to recall how much 

. 

‘Is there anything that puts you off wearing them?’ Number of respondents .’ 

No answer 
Teased/peer pressure/avoids wearing at school 
No 
Did not help 
Effect wore off after a while (I of these changed colour) 
Blurred distance vision 
Inconvenient/spectacles broke 
Eyes hurt 
Tint too dark 

31 
IO 
4 
4 
2 
I 
I 
1 
1 
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they had used their intervention. Most of these 
patients had been prescribed the interventions that are 
given earliest in the sequential management plan, 
suggesting that a major reason for their poor recollec- 
tion may just be time. 

One and a half years after patients were prescribed 
their interventions, 73% of those who were prescribed 
Precision Tinted spectacles were still using them on a 
daily basis. In the open trial of Precision Tints by 

Maclachlan e t  al. (1993) a similar figure of 81% was 
obtained. Patients’ perceptions of the benefit they 
received from their Precision Tints compared very 

favourably with other interventions, with nearly 80% 
reporting that the tints made their problems or difficul- 

ties a lot better. Although reading performance was 
not directly measured in the present study, recent 
research has supported an improvement in rate of 
reading associated with the use of individually pre- 
scribed coloured filters (Wilkins et a l . ,  1996). 

Meares-Irlen Syndrome is not always a stable con- 
dition and the prescription for Precision Tints can 
change (Wright, 1994). Since the period during which 
the data in this study were collected, it has become 
usual clinical practice to re-check Intuitive Colorimetry 
on patients at least once a year. This has probably 
increased the success rate of the Precision Tints still 

further. 
Nearly 20% of those who were prescribed Precision 

Tints described problems with peer pressure or teasing 
at school. The recent introduction of Precision Tinted 
Contact Lenses may help with this worrying issue, 
although clearly they should only be prescribed when 
clinically appropriate. 

4410% of children suffer from dyslexia (Yule, 1988), 
and coloured filters might also have therapeutic uses 
for other populations (Wilkins, 1995). Eyecare prac- 
titioners should be an important part of the multi-dis- 

ciplinary team that is required to manage cases of 
SpLD. Meeting the needs of this population of 
patients represents an exciting challenge for optome- 
try. 
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