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This paper is based on a study carried out in Great Britain on a na- 
tional sample of 11,804 ten-year olds. The first section describes an at- 
tempt to pick out cases of "specific developmental dyslexia" (Critchley 
1970), a constellation or syndrome of difficulties which some believe to 
be recognizable clinically. When specified criteria for dyslexia were 
used, 269 children qualified as dyslexic (2.28 percent of the sample). 
These included 223 boys and 46 girls, for a ratio of 4.51 to 1. Two pos- 
sible difficulties in interpreting these data are discussed, and a defense 
is offered of the criteria used. 

Since some recent research papers report a gender ratio much nearer 
1:1 (Shaywitz et al. 1990; Wadsworth et al. 1992; Lubs et al. 1993), those 
papers were examined for possible differences in procedure; it was found 
that the definition of dyslexia they used was "poor reading in relation to 
intelligence." We carried out a further analysis on our own data using 
the same criterion. Of the 494 children who qualified as dyslexic on the 
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basis of discrepancy criteria alone (4.19 percent of the sample), 314 were 
boys and 180 were girls for a ratio ofl.69 to 1. It seems, therefore, that 
the apparent differences in gender ratio reported in the literature have 
arisen because different criteria for dyslexia have been used. 

We argue that the definition based on clinical criteria leads to 
a more powerful taxonomy and that the widespread equation of 
"dyslexia" with "poor reading" is a hindrance to progress. 

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

It has traditionally been supposed that there are many more 
dyslexic males than females (Hinshelwood 1917; Hallgren 1950; 
Hermann 1959; Critchley 1970; Goldberg and Schiffman 1972; 
Hier 1980; Finucci and Childs 1981). More recently, however, 
this imbalance has been called into question (Shaywitz et al. 
1990; Wadsworth et al. 1992; Lubs et al. 1993). 

The data presented in this paper are in agreement with tra- 
ditional accounts in finding a preponderance of males when 
clinically based criteria for dyslexia are applied. These criteria 
include not only poor reading and spelling in relation to general 
intelligence, but also such clinical indices as uncertainty over 
left and right (a phenomenon first noted by Dr. Samuel Orton) 
or difficulty in the recall of auditorily presented digits. On the 
other hand, if a diagnosis of dyslexia is based solely on mea- 
sures of reading and intelligence, making what we argue to be 
an unwarranted equation of dyslexia with specific reading re- 
tardation, we also found the gender ratio to be closer to 1:1. 

For ease of communication, we shall distinguish between 
"specific developmental dyslexia" (SDD), a condition diag- 
nosed on multiple criteria of a clinical kind (Critchley 1970), 
and "specific reading retardation" (SRR) (Rutter and Yule 1975), 
which refers to poor reading in relation to intelligence. 1 

The data which form the basis of the present paper were col- 
lected in 1980 and relate to 11,804 ten-year olds. This body of 
data will be referred to in what follows as the "British Births 
Survey." The size of the sample and the fact that it targets a 
complete population has provided a unique opportunity for an 

1 The expression "SDD" is new to the present paper: in earlier papers the partici- 
pants were described simply as "dyslexic". In the present context, however, this 
would be question-begging--as would the expressions "genuine dyslexic", 
"proper dyslexic , etc.,----since the question of the relative merits of the SDD and 
SRR concepts is precisely what is at issue. The expression SRR can be treated as 
equivalent to what in the United States is termed RD (reading disability). 
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investigation of dyslexia. The following publications have al- 
ready appeared: Miles and Haslum (1986); Haslum (1989); 
Miles (1991); Miles, Haslum, and Wheeler (1993, 1996, 1997); 
Miles, Wheeler, and Haslum (1994). Analyses of the data are on- 
going and further papers are in preparation. 

The primary objective of the dyslexia component of the re- 
search was to find a formula which, if consistently applied 
across the cohort, would pick out those children showing strong 
evidence of SDD. The underlying assumption was that children 
with dyslexia can be recognized by persons with relevant clini- 
cal experience including doctors, teachers, psychologists, par- 
ents, and many individuals who are themselves dyslexic. We 
also assumed that the early pioneers--Hinshelwood (1917), 
Orton (1937/1989), Hallgren (1950), Hermann (1959), and 
Critchley (1970)--were talking about the same group of chil- 
dren. Our research goal, therefore, was to sharpen the definition 
of the concept that these early researchers referred to without 
radically changing it. To adapt some wise words used in a dif- 
ferent context by the philosopher, Sidgwick (1922), "A defini- 
tion may be g i v e n . . ,  which will be accepted by all competent 
judges as presenting, in a clear and explicit form, what they 
have always meant by the term, though perhaps implicitly and 
vaguely. In seeking such a definition we may, so to speak, clip 
the ragged edge of common usage, but we must not make exci- 
sion of any considerable portion" (p. 264). 

To put the matter another way, our intention was to opera- 
tionalize clinical judgments of SDD. We hoped not only to spec- 
ify operations which would distinguish children with SDD from 
others with literacy problems, but to show that the differences 
between them were important and could be used as the basis 
for a meaningful taxonomy (classificatory principle). 

PARTICIPANTS A N D  METHOD 

The data for the analyses presented in this paper are taken from 
the ten-year follow up of the British Births Survey including all 
live births which occurred in England, Wales, and Scotland be- 
tween April  5th and 11th 1970 (Chamberla in  et al. 1975; 
Chamberlain et al. 1978). This was the third of the British na- 
tional perinatal longitudinal studies. The study of the 1970 co- 
hort at around birth, and the nationwide follow-up studies at 
age five (Osborn et al. 1984; Butler et al. 1986) and at age ten 
(Butler et al. 1982a, 1982b) have been extensively described. 
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Children were traced at the age of ten by the use of three 
processes. The research team held manual indices on the chil- 
dren from the birth survey, the nationwide five-year follow up, 
and a seven-year follow up that had traced an additional 1917 
children not contacted at age five. A computer file was set up 
for all known living children in the cohort. The cohort children 
were flagged at the Office of Population Census and Surveys 
and the cohort team was automatically informed of deaths and 
migrations. 

For the ten-year  study, chi ldren were traced th rough  
Family Pract i t ioner Commit tee  records. The Area Hea l th  
Authority (public health nurses) contacted families requesting 
consent to participate in the follow up, and interviewed the 
parents or parent figure. 

The children were also traced through school records. Trace 
forms were sent to every Local Education Authority and inde- 
pendent primary or middle school in England, Scotland, and 
Wales (Northern Ireland was omitted from the five-, seven-, and 
ten-year follow-up studies). The schools provided the name, ad- 
dress, and date of birth of the children; they also provided the 
name of the parent or guardian who was then sent a letter re- 
questing participation in the educational part of the survey. 

In addition to the educational testing, school doctors took 
medical histories, carried out general physical examinations, 
and tested motor coordination; hearing and visual acuity were 
also tested. Health visitors interviewed parents to collect struc- 
tured medical, family, and social histories; and mothers com- 
pleted behavior scales and skills scales about their children. 
Classroom teachers also rated the children's  behavior and 
skills, administered educational tests, and commented on their 
educational needs. 

The present paper is limited to a selection of the educational 
data which were obtained by classroom teachers when the chil- 
dren were ten years old; data were scored by members of the re- 
search team. The tests  of ach ievement  inc luded  a word  
recognition test which involved the reading of single words out 
of context, a test of reading comprehension (the Shortened 
Edinburgh Reading Test, later pub l i shed  by Hodder  and 
Stoughton in 1985), and a spelling test in the form of a dictation. 
(See Appendix I for details about the tests.) 

In selecting appropriate measures of intelligence, we took 
into account clinical experience and research evidence specific 
to children with SDD (compare Miles 1996). As a result of the 
so-called ACID profile (weakness at the Arithmetic (A), Coding 
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(C), I n f o r m a t i o n  (I), a n d  Dig i t  Span  (D) sub- t e s t s  of the  
Wechsler Intell igence Scale for Children) global IQ scores of 
SDD children tend to be depressed (see, for instance, Miles and 
Ellis 1981). SDD children also show uneven profiles on the British 
Ability Scales (BAS) (Elliott, Murray, and Pearson 1979, 1983). For 
example, Thomson (1982) reports that at three different ages, per- 
sons  w i t h  dys l ex i a  p e r f o r m e d  c o n s i s t e n t l y  we l l  on the  
Similarities and Matrices subtests, and consistently poorly on 
Recall of Digits and Speed of Information Processing. 2 For these 
reasons, we assessed intelligence in the present study by using 
the combined score on the Similarities and Matrices subtests. In 
the Similarities test, the child has to explain how three things are 
alike, then produce a fourth of the same kind (for example, given 
horse, cow, and sheep, a child should respond "they are animals", 
and produce a fourth such as pig). The Matrices test was of the 
s tandard variety: the child had to recognize relationships be- 
tween figures and then choose, from a number  of alternatives, 
the correct figure to fill a vacant space. To provide a common 
measure for comparison, the scores on the word recognition and 
spelling tests, and the combined score on the Similarities and 
Matrices, were standardized so as to give a mean of 100 and a 
standard deviation of 15; they were not normalized. 

To supplement  these measures of achievement and general 
cognitive function, we also presented four tasks which our clini- 
cal experience had suggested were indicative of specific devel- 
opmental  dyslexia (Miles 1993). These inc luded the Recall of 
Digits subtest from the BAS (Elliott et al. 1979, 1983), and three 
subtests from the Bangor Dyslexia Test (Miles 1982, 1997), such 
as Left-Right (which involves items like "point to my  right ear 
with your left hand"),  Months Forwards (where the months of 
the year  have  to be reci ted in fo rward  order) ,  and  Months  
Reversed  (where  they  have  to be reci ted in reverse  order) .  
Resources d id  not  a l low for the Bangor Dyslexia Test to be 
given in full, and the items chosen were those which could most 
easi ly and  rel iably be admin i s t e r ed  by c lass room teachers.  
(Appendix II presents relevant items from the Bangor Dyslexia 
Test and instructions for scoring.) 3 Since our intention was  to 

2 These subjects were assessed at Aston University where research on dyslexia (in 
the SDD sense) was being pioneered. Although the words "specific reading diffi- 
culty" appear in the title of his paper, Dr. Thomson (personal communication) has 
assured us that the children in this study met traditional criteria for dyslexia. 
3 The two Memory for Digits items (forwards and reversed) from the Bangor 
Dyslexia Test would have been largely superfluous since the Recall of Digits 
subtest from the British Ability Scales had already been included. 
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use  the  BAS Recal l  of  Dig i t s  s u b t e s t  a l o n g s i d e  t he  B a n g o r  
Dyslexia  Test, r a ther  t h a n  as a m e a s u r e  of intel l igence,  these  
scores were  conver ted  so that, like the Bangor  i tems, t hey  too 
could be scored as "plus" ,  "zero",  or  "minus .  "4 

CRITERIA FOR SDD 

In select ing cri ter ia  for SDD, w e  took  the  v i e w  tha t  de f in ing  
dyslexia as "poor  read ing  in relation to intel l igence" was  not  so 
m u c h  w r o n g  as incomplete .  Ch i ld ren  can be poor  readers  for 
m a n y  different  reasons, inc luding  lack of mot iva t ion  or absence 
f rom school. To classify such chi ldren  as dyslexic,  w h i c h  implies  
some kind of biological basis for their  difficulties, seems at vari- 
ance wi th  tradit ional  usage and  unl ikely  to lead to any  wor th -  
w h i l e  t a x o n o m y .  O n  t h i s  p o i n t ,  w e  q u o t e  t h e  w o r d s  o f  
Galaburda  (1992): 

L u m p i n g  toge ther  all ch i ldren  wi th  d iscrepancies  b e t w e e n  
reading skills and intelligence makes no more  sense than lump- 
ing together all persons wi th  high blood pressure (p. 279). 

Our  task, wi th in  the resources available, was  to t ry to ident i fy  
ch i ld ren  w h o  w o u l d  have  been  recogn ized  as classic cases of 
dyslexia (in the SDD sense) had  a fuller assessment  been  possi- 
ble. Since SDD is wide ly  agreed to involve difficulty wi th  the de- 
coding aspects of reading  and  writ ing,  we  chose to assess read ing  
using the single w o r d  recognit ion test ra ther  than  the Ed inburgh  
Reading Test, which  relies more  heavi ly  on comprehension.  We 
also dec ided that  more  impor tance  should  be a t tached to weak-  
ness in spelling than to weakness  in reading.  

To p ick  ou t  p o o r  r eade r s ,  each  ch i ld ' s  w o r d  r e c o g n i t i o n  
score  w a s  r e g r e s s e d  on  his  or  h e r  c o m b i n e d  sco re  o n  t h e  
Similarities and  Matr ices  i tems. To obta in  the  best  fit for the  re- 
g ress ion  lines, out l iers  b e y o n d  1.5 s t a n d a r d  dev ia t ions  f r o m  
the m e a n  w e r e  exc luded ;  the  equa t ions  w e r e  reca lcu la ted  on  
the  r e m a i n d e r  a n d  t h e n  r e f i t t e d  to t h e  e n t i r e  p o p u l a t i o n .  
Residual  scores (observed  -p r ed i c t ed )  w e r e  then  ca lcula ted  for 
each individual .  Those  ch i ld ren  w h o s e  res idua ls  w e r e  b e t w e e n  

4 The decision was taken to score this item in relation to intelligence. This was 
done by converting the standardized Recall of Digits scores into z-scores (re- 
ferred to as z.RD, RD meaning Recall of Digits) and creating z-scores on the 
combined Similarities-Matrices score (referred to as z.SM, SM meaning 
Similarities and Matrices). For each individual, a value was determined (z.RD 
minus z.SM) and the mean and standard deviation were calculated. If a result 
was less than -1.5 SD it was scored as plus; if it lay between -1 and -1.5 it was 
scored as zero, and if it was greater than -1 it was scored as minus. 
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1.0 and  1.5 s t andard  devia t ions  be low pred ic t ion  were  de- 
scribed as "modera te  underachievers";  those whose  residuals 
were  outs ide  1.5 s tandard  deviat ions be low predic t ion were  
described as "severe underachievers ."  The procedure  was  re- 
peated for spelling scores. As a result, it was possible to iden- 
tify "normal  achievers" at both word  recognition and spelling, 
and to dist inguish them from "moderate  underachievers"  and 
"severe underachievers ."  

Our emphasis on spelling was based on our own clinical expe- 
rience. We knew, in particular, that by the age of ten-years, some 
children, who in other respects showed clear signs of SDD, were 
nevertheless reasonably adequate readers (Miles 1993, Chapter 8). 
Not only did Naidoo (1972) find it necessary to distinguish dyslex- 
ics who were poor at both reading and spelling from those who 
were poor at spelling only, but it is clear that many college stu- 
dents with dyslexia struggle with essay writing, note-taking, or the 
memorization of formulae without finding reading itself to be a 
significant problem. In establishing criteria for SDD, just as we 
hoped to avoid the risk of false positives (children who were poor 
readers for predominantly environmental reasons such as the ab- 
sence of opportunity or poor teaching) so, too, did we wish to 
avoid  false n e g a t i v e s - - c h i l d r e n  w h o  fai led to come out  as 
"dyslexic" by SRR criteria because they were adequate readers but 
who were clinically dyslexic in other ways. 

We took the view, based on our clinical experience, that any 
ten-year  old whose  spel l ing was  adequa te  could  not  be re- 
garded as a "classic" case of dyslexia of the sort we were look- 
ing  for; n o r m a l  a c h i e v e m e n t  at s p e l l i n g  w a s  t he re fo re  a 
counterindicator to SDD, whatever  the child's performance at 
reading. In contrast, a child who  was severely underachieving 
at spelling was eligible for the SDD group regardless of his or 
her reading skills, given evidence that some SDD children could 
be adequate readers In addition, we stipulated that a child who 
was both a severe underachiever at reading and a moderate un- 
derachiever at spelling was also eligible to belong to the SDD 
group. This stipulation was made on the grounds that the two 
underachievements  combined give rise to a different situation 
from that which would  have held if either had occurred on its 
own. These criteria may  seem complex, but  they do no more 
than reflect the complexity of any specification based on clinical 
judgment.  For ease of communication,  children who were either 
severe underachievers  at spelling or severe underachievers  at 
reading and modera te  underachievers  at spell ing will  be re- 
ferred to in what  follows simply as "underachievers." 
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To eliminate the risk of false positive (children, who despite 
poor reading or spelling in relation to intelligence, did not seem 
to show the typical signs of SDD), we relied on three subtests 
from the Bangor Dyslexia Test (Left-Right, Months Forward, 
and Months Reversed), along with the Recall of Digits subtest 
from the British Ability Scales. These additional items, based 
originally on clinical experience, were used to supplement the 
existing information by supporting, or failing to support, the 
claim that the typical SDD pattern of difficulties was present. It 
has been argued by Miles (1993, p. 23) that a diagnosis of 
dyslexia is, in effect, a "bet." One is arguing on the basis of a 
limited number of signs that further manifestations will be 
forthcoming, and if it turns out they are not forthcoming, then 
the diagnosis was mistaken. 

Because clinical experience had convinced us that there are 
a variety of dyslexia-related conditions, including so-called 
formes frustes (Critchley and Critchley 1978, Chapter 9), as well 
as individuals who, despite some literacy problems, did not 
present as typical cases of SDD, we created three categories of 
children with specific literacy difficulties in relation to their in- 
telligence. These comprised: (1) those who on the basis of the 
supplementary items would probably, but not certainly, have 
displayed further signs of SDD had more data been available 
(the so-called "classic" cases); (2) those who were marginal; and 
(3) those who, as far as we could tell, did not appear to be 
showing typical signs of SDD. We shall refer to the first group 
as underachievers A, to the second as underachievers B, and to 
the third as underachievers C. On a probability basis, we hy- 
pothesized that the underachievers A group contained more 
SDD children than the underachievers B group, which in turn 
contained more SDD children than the underachievers C group. 

Those who advocate the SDD concept are logically commit- 
ted to showing that SDD children are different, not only from 
normal achievers but from other underachievers as well. The 
category of underachievers C was created so as to make possi- 
ble this comparison; if no differences were found between un- 
derachievers A and underachievers C, the SDD concept would 
be weakened. This procedure meets the scientific requirement 
of generating a falsifiable hypothesis (compare Popper 1963). 

The reason for creating the underachievers B group was dif- 
ferent. It was inevitable in a survey on the scale of the British 
Births Survey--where the amount of information that could be 
collected about any one individual was l imited-- that  there 
would be some children about whom a decision one way or the 
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other regarding SDD was problematic. Clearly, such children 
were not normal achievers; on the other hand,  we did not wish 
to risk contamination of our data by including doubtful  cases 
either in the underachievers  A (SDD) group or in the under-  
achievers C group. The creation of a separate group avoided 
both these risks. 

It was also decided, after considerable thought,  not to treat 
children as eligible for inclusion in the SDD group if there was 
any doubt  about their level of intellectual functioning. This was 
done,  not  because we believed on a priori grounds  that such 
children could not be dyslexic, but simply to avoid the unneces- 
sary complications to which  limited intellectual ability might  
give rise. Given the number  of children available, it seemed de- 
sirable to choose a relatively high cutoff point rather than run 
the risk of contaminat ing our data wi th  complications which  
could simply be the consequence of low intellectual ability. For 
this reason, it was decided to accept as eligible for inclusion in 
the SDD group only those children with a standard score of 90 
or above  on the  c o m b i n e d  resu l t s  of the S imi la r i t i es  a n d  
Matrices tests. 

The SDD children (underachievers A) were  then defined as 
those chi ldren  of adequa te  intel lectual  ability w h o  satisfied 
both the criteria for underach ievement  specified above and had 
at least two positive indicators or at least three zeros on the 
s u p p l e m e n t a r y  i tems.  (Fur the r  spec i f i ca t ion  of w h a t  this 
means is found in Appendix  II). Underachievers  B (the buffer 
g roup)  w e r e  de f ined  as those who ,  on the s u p p l e m e n t a r y  
items, had either a positive indicator and a zero or two zeros, 
whereas  underachievers  C were defined as those who  had at 
most  a single positive indicator or a single zero. It should be 
noted that the three groups all satisfied the same criteria for 
underach ievement  and that they differed only with  respect to 
their performance on the supplementary  items. 

Our procedure  was not in tended to provide a method  for 
determining the overall prevalence of SDD. As was indicated 
above, the intention was to specify criteria by which the clearest 
and most  obvious cases of SDD could be picked out and to pro- 
vide two further groups for comparison. 

The above description of our procedure emphasizes in an 
interesting way the difference between a specification based on 
clinical judgment  and one based simply on a statistical cutoff 
point. If one is trying to identify a given condition, it may  well 
be that many  individuals outside a particular statistical cutoff 
point do in fact exemplify the condition; still, the cutoff point 



36 THE ORTON TRADITION 

does not define the condition. Therefore, in the present case, a 
cutoff point  which  separated severe underachievers  at w o r d  
recognition from other children might  well, if used on its own,  
have captured a significant number  of SDD children. However,  
it still would  not have provided a definition of SDD. 

Another  interesting feature of a clinical judgment  is the use 
of concepts such as "ei ther-or",  "unless",  and "bo th-and"  to 
reflect how a diagnosis is made.  Typically, condition A is pre- 
sent if some of symptoms V, W, X, Y, and Z are present,  or if 
both symptom Y and symptom Z are present. In some cases it 
may  be necessary to add  the proviso "unless s y m p t o m  M is 
present" in which  case symptom M is described as a "coun-  
terindicator." The diagnosis as a whole  is made  on the basis of 
a coherent  pattern of symptoms,  and the presence of a coun- 
terindicator may  indicate that the "fit" to this pat tern is less 
than adequate.  

In the present  study, we  used  both  disjunctive concepts  
(SDD entai ls  u n d e r a c h i e v e m e n t  at either spe l l ing  or w o r d  
recognition) and conjunctive concepts (SDD entails both a par- 
ticular level of underach ievement  and sufficient positive indi- 
cators on the supp lemen ta ry  items); normal  ach ievement  at 
spelling was treated as a counterindicator. In contrast, the SRR 
concept depends  on a statistical cut-off point, and it is unam-  
biguous whether  or not  an individual  belongs to a part icular  
group.  A l though  the t idiness  of the SRR classification m a y  
f ind favor  w i th  those  w h o  opera te  p r i m a r i l y  in s tat is t ical  
terms, the SDD concept appeals to those of us who  have wres- 
tled with  the problems and complexities of clinical diagnosis. 
We suspect that lumping  everything together that falls on one 
side of a statistical boundary  is unlikely, on its own,  to point  to 
a wor thwhi l e  taxonomy. What  we  have  used  in the present  
s tudy is information based on statistical boundar ies  (scores on 
the word  reading and spelling residuals) combined with infor- 
mat ion based on the results of the supp lemen ta ry  i tems de- 
r ived from clinical judgment .  We believe that the combinat ion 
of the two methods  provides  a more  power fu l  research tool 
than either method  alone. 

The present procedure differed from a simple discrepancy- 
based approach as follows: 

• tests of intelligence were chosen which, we believed, wou ld  
not put  SDD children at a disadvantage (Thomson 1982); 

• spelling scores were used as well as reading scores; 
• single word  reading was tested rather than reading compre- 

hension; and 
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• cl inically-based s u p p l e m e n t a r y  i tems f rom the Bangor  
Dyslexia  Test, and  the Recall of Digits f rom the British 
Abil i ty  Scales, were  inc luded  as fur ther  ev idence  for the 
presence  or  absence of SDD. 

R E S U L T S  A N D  D I S C U S S I O N  

Data  we re  avai lable  on  11,804 chi ldren,  5,995 b o y s  and  5,809 
girls. 5 For  r easons  ind ica ted  above ,  it w a s  d e c i d e d  to d i v i d e  
the ch i ldren  into four  subg roups :  the  three  g r o u p s  of  u n d e r -  
ach ievers ,  d e f i n e d  earlier, and  the rest  of  the  cohor t .  Table I 
g ives  the  g e n d e r  rat ios (ad jus ted  to take  into accoun t  the  pre-  
p o n d e r a n c e  of  b o y s  in the cohort)  for each subg roup .  It is clear 
f rom this table  that  the  u n d e r a c h i e v e r s  A (SDD) g r o u p  con-  
t a i n e d  m a n y  m o r e  b o y s  t h a n  gir ls ,  b y  a ra t io  of  4.51 to 1. 
M o r e o v e r ,  s ince  the  g e n d e r  ra t ios  are  d i f f e ren t  in the  th ree  
g roups ,  the dec is ion  to def ine  the SDD chi ldren  as a d is t inct ive  
g roup  receives  s o m e  measu re  of suppor t .  

TABLE I. GENDER RATIOS FOR THE DIFFERENT SUBGROUPS 
Ratio Ratio adjusted for 

of boys slight preponderance 
Total n Male Female to girls of boys in total cohort 

Underachievers A 
(SDD) 269 223 46 4.85 4.51 

Underachievers B 
(buffer) 221 163 58 2.81 2.72 

Underachievers C 
(others) 417 243 174 1.40 1.31 

Rest of Cohort 10,897 5,366 5,531 0.97 0.94 

Total Cohort 11,804 5,995 5,809 1.03 

5 The full cohort for whom educational data were available comprised 12,905 
children, 6,685 boys (51.8%) and 6,220 girls (48.2%). Inevitably, in a survey of 
this magnitude, data sets were sometimes incomplete; for 1,101 cases (8.53 % 
of the total sample) missing data made it impossible either to confirm or ex- 
clude SDD. These 1,101 cases were made up of 690 boys and 411 girls. Given 
that our 269 SDD children constituted 2.28% of the total sample, it is possi- 
ble that there might have been about 25 additional SDD children (2.28% of 
1,101) had full data sets been available. Given the excess of boys in the miss- 
ing data, it seems unlikely that among the hypothesized SDD children there 
would have been an excess of girls. Even on this unlikely hypothesis, how- 
ever, the overall gender ratio among the SDD children would not have been 
seriously affected. 
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Before  w e  p r o c e e d  fu r the r ,  it is n e c e s s a r y  to c o n s i d e r  
w h e t h e r  the p r e d o m i n a n c e  of boys  in the  SDD g r o u p  cou ld  
have been a statistical artifact, one which  had  arisen not  for any 
reason connected wi th  dyslexia, bu t  because there was  an im- 
balance in gender  ratios on  the four supp lemen ta ry  items. 

Table II shows  the total n u m b e r s  a n d  gender  ratios of those 
w h o  came out  plus,  zero, and  m i n u s  on each of the four  sup-  
p l emen ta ry  items. At first glance, this result  seems d a m a g i n g  
to our  thesis because on Months  Forward,  2,430 boys ou t  of a 
total of 6,482 (37.60%) earned  a p lus  or a zero, compared  to 932 
girls out  of a total of 6,060 (15.38%). It was  possible,  therefore, 
that  the apparen t  s t rong gender  bias der ived  f rom our  choice 
of a s u p p l e m e n t a r y  item, i n d e p e n d e n t  of a child 's  s tatus in re- 
lation to dyslexia. Moreover,  since the selection p rocedure  for 
underach ievers  C gua ran t eed  that  mos t  of this g roup  w o u l d  
be successful on  Months  Forward,  it is possible that  the rela- 
tively small  p r eponde rance  of boys  in g roup  C was  an artifact 
of that  single item. 

To find out  if this was  indeed  the case, we  calculated the  
gender  ratio among  the SDD children, this t ime relying on the 
other three supp lementa ry  items. Because there were four i tems 
in all (call t hem ABCD), there were  four  possible est imates of 
gender  ratio w h e n  any three of t hem were used  in combinat ion  
(ABC, ABD, ACD, BCD). The outcome of this analysis is s h o w n  
in table III. Clearly, even w h e n  the Months  Forward i tem is dis- 
counted,  the 4:1 boy to girl ratio still holds  up;  any three supple-  
mentary  i tems out  of the four generate a similar gender  ratio. 

TABLE II. NUMBERS OF BOYS AND GIRLS SCORING 
DYSLEXIA POSITIVE, DYSLEXIA ZERO, A N D  DYSLEXIA MINUS ON 

THE FOUR SUPPLEMENTARY ITEMS 

Dyslexia Positive Dyslexia Zero Dyslexia Negative 

Boys Girls Ratio Boys Girls Ratio Boys Girls Ratio 

Recall 
of Digits 1,903 1,858 1 .24  2,356 2,294 1 .03 1,958 1,965 1.00 
Left-Right 756 652 1.1 688 1758 1 .16  4,990 4,770 1.05 
Months 
Forward 788 183 4 .31  1,642 749 2 .19  4,032 5,128 0.78 
Months 
Reversed 1,078 537 2 .01 2,063 1,512 1 .36  3,110 3,968 0.78 

Note. Use has been made in the above table of all available information on 
the supplementary items, including those cases where complete data sets 
were not available; for this reason the row totals add up to more than 11,804. 
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TABLE III. GENDER RATIOS WHEN EACH OF THE FOUR 
SUPPLEMENTARY ITEMS* IS EXCLUDED IN TURN 

Ratio adjusted for slight 
No. No. of No. of preponderance of boys 

Combination picked boys girls Ratio in total cohort 

A B C 65 56 9 6.22 6.00 
A B D 88 73 15 4.87 4.54 
A C D 183 156 27 5.78 5.42 
B C D 194 164 30 5.47 5.10 
ABCD 269 223 46 4.85 4.51 

* A = Recall of Digits, B = Left-Right, C = Months Forward, 
D = Months Reversed 

A FURTHER ANALYSIS ,  U S I N G  SRR CRITERIA 

For the next analysis, we looked at the gender  ratio w h e n  the 
supp lementa ry  items were excluded. One of the things that  con- 
ce rned  us  w h e n  we first read the  pape r s  by  Shaywi tz  et al. 
(1990), Wadswor th  et al. (1992), and  Lubs et al. (1993) was that 
their results were at variance, not  only wi th  the earlier literature 
but  also wi th  ordinary experience. For example,  w h e n  we spoke 
about this new evidence to head  teachers of schools for dyslexic 
children, they found  it extremely hard  to credit. In their initial 
pape r ,  S h a y w i t z  et al. (1990) d r e w  a d i s t i n c t i o n  b e t w e e n  
research- iden t i f i ed  and  schoo l - iden t i f i ed  ch i ldren .  They  re- 
por ted  that  only in the case of school- identif ied chi ldren was  
there any significant imbalance in gender  ratio. Their suggested 
explanation was that teachers perceived boys as being more  dis- 
rupt ive  than girls, and  were therefore more  likely to refer them 
as h a v i n g  special  p rob lems  (p. 1002). The p r e p o n d e r a n c e  of 
boys repor ted in the literature could therefore be explained in 
terms of selection bias. 

This interpretat ion is hard  to square wi th  data f rom Miles 
(1993; see especially p. 25); of the 223 individuals referred to him 
and selected as classic cases of dyslexia, 182 were male and 41 fe- 
male (ratio 4.4:1). This was indeed  a clinic popula t ion ,  which  
means that referral bias cannot be categorically excluded. If the re- 
ferral bias hypothesis is right, however one would  have to assume 
that boys are much  more disruptive than girls not only at school 
but  also in the home. We find it surprising that our  previous de- 
tailed documentat ion (Miles 1993) has revealed so much  about the 
dyslexic pattern of difficulties and so little about disruptiveness. 
We think it is possible that many of the children referred through 
the school system in the Shaywitz et al. s tudy were recognized by 
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their teachers as having what in this paper we have called SDD, 
and therefore in need of special help. 

Thus our next step was to take special note of the proce- 
dures adopted by Shaywitz et al. (1990) and consider possible 
ways in which their procedures differed from ours. What we 
found was that they had relied only on reading and intelligence 
measures, and had excluded spelling tests and anything corre- 
sponding to our supplementary items. We thought it would  be 
interesting to carry out a further analysis of our own data using 
SRR as the criterion for dyslexia rather than SDD. 

We had available to us, as part of the British Births Survey, a 
reading test which we did not use in picking out children with 
SDD. This was the Edinburgh Reading Test primarily a test of 
reading comprehension. We did not use it because clinical expe- 
rience told us that SRR children could sometimes be strong at 
comprehension and that accurate attention to detail was less 
important in text reading than in a test of single word reading. 
For present purposes, however, where a measure of poor read- 
ing in relation to intelligence was needed independently of any 
clinical experience we might have of the field, we decided that 
the Edinburgh Reading Test was entirely suitable and would  
form a good basis for comparing the SRR concept with the SDD 
concept. In particular, we wanted to know if the gender  ratio 
would be any different on the two definitions. 

To provide residuals on the Edinburgh Reading Test, we  
again measured intelligence by taking the combined score on 
the Similarities and Matrices tests. A regression equation was 
calculated in the same way as before, and those whose residuals 
were more than 1.5 standard deviations below prediction were 
classified as severe underachievers. The numbers  of boys and 
girls who satisfied this criterion are given in table IV. 

It can be seen from this table that 494 children came out as 
severe underachievers, of w h o m  314 were boys and 180 were 
girls (adjusted ratio 1.63:1). Clearly, if dyslexia is def ined in 
terms of SRR, it is not  the case that there are many  more af- 
fected boys than girls. What is also clear is that conflicting re- 

Total 

494 

TABLE IV. GENDER RATIO OF SEVERE UNDERACHIEVERS 
WHEN DYSLEXIA IS IDENTIFIED IN TERMS OF SRR 

(EDINBURGH READING TEST) 
Ratio adjusted for slight 

No. of No. of preponderance of boys 
boys girls Ratio in total cohort 

314 180 1.74 1.63 
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ports in the literature have arisen because different criteria for 
dyslexia were being used. 

DISCUSSION 

The purpose of this paper was to define operationally what we 
believe has been meant traditionally by the term dyslexia (SDD) 
and to distinguish it from reading disability/specific reading 
retardation. When SDD is defined using clinically derived crite- 
ria specifying low spelling (and/or reading) together with clini- 
cally significant weaknesses on the Bangor Dyslexia Test, 
gender ratios were 4.5 to 1. In contrast, when criteria for SRR 
(involving only a significant weakness in reading in relation to 
IQ) were applied to the very same sample, gender ratios were 
much closer to 1:1. 

One objection to the SDD criterion refers to a potential gen- 
der bias in one of the Bangor items. We ruled this out as unable 
to explain the extreme preponderance of boys. A second, and 
more basic, objection to our procedure for defining SDD con- 
cerns the possibility that the choice of items in the Bangor 
Dyslexia Test is itself affected by an unwarranted reliance on 
clinical judgment without proper scientific justification. The 
great drawback to decisions based on clinical judgment ("I 
know one when I see one") is that they involve the risk of per- 
petuating a misleading stereotype. For example, there is reason 
to suspect that some clinical psychologists may have misled 
themselves and others by putting forward, with unjustifiable 
confidence, somewhat speculative interpretations of responses 
to the Rorschach inkblot cards. The possibility needs therefore 
to be faced that the concept of SDD, as operationalized by the 
Bangor Dyslexia Test, is open to the same objection. 

Let us press the argument further. Stereotypes, it might be 
said, tend to become confirmed as descriptions of the alleged 
condition appear in the popular press. As a result, people recog- 
nize the said condition as applying to their children, their 
pupils, or themselves. They then ask to be assessed by "experts" 
who regard the referrals as further evidence that their views are 
correct, thus reinforcing the stereotype! Could it be that the 
choice of items in the Bangor Dyslexia Test was itself influenced 
by this misleading stereotype? 

If this objection is valid it would appl~ of course, both to 
the Bangor Dyslexia Test in its full version and to the items se- 
lected from it which were used in the present study. In what fol- 
lows we shall refer to evidence from both sources. 
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The first point to make is that the SDD concept, although not 
a new one in terms of the clinical experience of the early pio- 
neers, has not been operationalized previously. Because it is im- 
possible to validate our measure of SDD without other measures 
of SDD to compare it to, arguments in support of the SDD con- 
cept have to be of a different kind. Our aim therefore is not to 
demonstrate conclusively that the SDD concept provides a valid 
taxonomy, but instead to cite an accumulation of research find- 
ings on the Bangor Dyslexia Test which in the absence of the SDD 
concept would be difficult to explain away. 

Now it should be noted that acceptance by the scientific com- 
munity of a particular taxonomy does not normally depend on a 
single experiment or on one kind of evidence; rather, advances 
are achieved when there are interlocking pieces of evidence that 
cannot otherwise easily be explained away. Not only do all the 
pieces of evidence demand explanation in their own right; more 
importantly, when they are taken in conjunction a much stronger 
structure emerges, while at the same time alternative explana- 
tions become progressively more uncomfortable. 

The first relevant evidence derives from data from the 
British Births Survey published by Miles (1993) showing that 
items from the Bangor Dyslexia Test accounted for a sizable 
proportion of the variance on word recognition and other aca- 
demic measures of spelling, mathematics, and pictorial com- 
prehension. Sample tables shown in appendix III illustrate the 
significance of the Bangor items even when controlling for in- 
telligence. Clearly, these "dyslexia indicators" are associated 
with academic success apart from their association with gen- 
eral intelligence. In fact, in a separate analysis of the same data 
set, Miles, Haslum, and Wheeler (11997) found that SDD chil- 
dren differ from normal achievers and the underachievers C 
group on some (but not all) of a 72-iitem mathematics test. 

Additional support for the utility of the Bangor Dyslexia 
Test derives from evidence that children believed to be dyslexic 
(in the SDD sense) on clinical grounds scored more pluses on 
the Bangor Test (positive indicators of dyslexia) than did suit- 
ably matched controls (Miles 1993, pp. 56-57). Similarly, 
Oviedo (1996), when she translated the Bangor Dyslexia Test 
into two Spanish languages, Castilian and Galician, found a 
difference in the number of positive indicators, not only be- 
tween children diagnosed as dyslexic and normal readers but 
(to a lesser extent, although still at a statistically significant 
level) between those diagnosed as dyslexic and poor readers 
believed not to be dyslexic. 
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It is important to note that poor performance on the Bangor 
items is not a simple function of reading level. For example, 
children selected on the basis of poor spelling scored more posi- 
tive indicators on the Bangor Dyslexia Test than did younger 
children matched for spelling age (Miles 1993, Chapter 27). 
Similar results were found in Greece (Miles 1993, Chapter 28); 
and there was also some supporting evidence from Germany 
and Japan (Miles 1993, Chapters 29 and 30). 6 

The Bangor Dyslexia Test also has some intriguing distribu- 
tional attributes. For example, in an early analysis of the results 
from the British Births Survey (Miles and Haslum 1986) when 
we attempted to pick out SDD children by means of a dyslexia 
index that included the supplementary items used in the pre- 
sent study, there was unambiguous evidence of an excess of 
children at the dyslexia end of the distribution. If allegedly pos- 
itive indicators of SDD occur simply in accordance with normal 
variation, their frequencies will conform to the Poisson distribu- 
tion. Interestingly, Miles and Haslum (1986) did find a Poisson 
distribution among discrepantly good readers and spellers, con- 
firming the widely held view that indicators of SDD occur in 
many people from time to time on a random basis; however, 
among the discrepantly poor readers and spellers, there was sig- 
nificant departure from the Poisson distribution. 

The final evidence in support of the Bangor Dyslexia Test is 
theoretical plausibility. It is now recognized that a central fea- 
ture in dyslexia (however defined) is a weakness at the phono- 
logical level; and if the items in the Bangor Dyslexia Test are 
examined from this point of view (Miles 1993, Chapter 25), it 
seems clear they are precisely the kinds of items which those 
with a weakness at the phonological level might find difficult. 
Although a clinical hunch was the reason for the choice of these 
items in the first place, there is now a degree of theoretical justi- 
fication for them which did not exist when the test was first 
published. 

At a more speculative level, there is now good reason for 
supposing that SDD may be associated with minor malfunc- 
tioning of the cerebellum (Nicolson, Fawcett, and Dean 1995; 
Nicolson et al. 1996). If, as suggested by Thach (1996), one of the 
functions of the cerebellum is to make possible the use of motor 
sequences as an aid to memorizing, persons with minor cerebel- 

6 The co-authors of Chapter 26 were T. R. Miles, M. N. Haslum, and T. J. 
Wheeler; of Chapter 27, T. R. Miles and S. A. Turner Ellis; of Chapter 28, T. R. 
Miles and Andriana Kasviki; of Chapter 29, T. R. Miles and Claudia de Wall; 
and of Chapter 30, T. R. Miles, Jun Yamada, and Adam Banks. 
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lar deficiencies should perform such sequences relatively less 
efficiently. Thach makes his point as follows: 

Beginning wi th  babbl ing in infancy, we  proceed th rough  
"rote learning" of nursery rhymes, nonsense poems, and jin- 
gles without  necessarily unders tanding them . . . .  We can lis- 
ten to wha t  we  say in order  to get at wha t  we  otherwise  
can't remember. For example, "Thirty days hath September 
• . . " allows us to remember  how many  days there are in 
each month . . . .  One can suggest that recitation of the alpha- 
bet, multiplication tables, are similar (p. 429). 

What Thach says about recitation of the alphabet and about tables 
also could apply to the memorization of the months of the year, pro- 
viding an intriguing theoretical justification for why the clinically 
derived Months Forward item may be a useful indicator of SDD. 7 

It does not, of course, follow from these considerations that 
the claims of those researchers who have made  poor reading the 
central concept of dyslexia are therefore discredited. It is more 
than likely that their selection procedures picked up many  chil- 
dren who  were  both poor readers and showed  other signs of 
SDD, particularly in those studies "where the participants were  
chosen from prosperous communit ies where  environmental  de- 
privation played only a minor part. The objection to their proce- 
dure is not that it is inherently f lawed but  that it leads to the 
presence of an unnecessary amount  of "noise." It can still be 
claimed that the research findings contribute to a powerful  tax- 
onomy even though this can more usefully come under  the gen- 
eral explanatory principle of SDD. One can therefore say that 
SDD has a biological basis (Galaburda and Livingstone 1993), 
that it is sometimes inherited (Permington 1991), and that it is 
often the consequence of difficulties at the phonological  level 
(Catts 1989; Rack 1994). Certain researchers (Tallal, Miller, and 
Fitch 1993; Merzenich et al. 1996) also believe that some of the 
clinical manifestations of dyslexia are the consequence of a bio- 
logically based difficulty in responding accurately to audi tory 
input presented at very rapid speeds, a l though some of these 
claims have been called into question (Studdert-Kennedy et al. 
1994-1995). These are all live research issues which are interre- 
lated through the SDD concept• 

7 Recitation of multiplication tables is one of the items in the Bangor Dyslexia Test, al- 
though it was not used in the British Births Study. In the Bangor-Hiroshima Dyslexia 
Test (Miles 1993, Chapter 30, and pp. 259-60 ), which is modeled closely on the origi- 
nal Bangor Test, one of the items is to say the alphabet (syllabary) backwards. 
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Without this concept, however, there is no logical justifica- 
tion for making such a connection. Those who define dyslexia 
in terms of SRR are forced to say that some poor readers also 
display these other manifestations, but unless one goes beyond 
the SRR concept there is no logical commitment to look for an 
overall explanation. 

A view similar to that of the present authors was put for- 
ward by Scarborough (1991), who wrote: 

Instead of casting the preschool characteristics of dyslexic 
children as "precursors" and the reading problems of these 
children as "outcome", it might be more helpful to view 
both as successive, observable symptoms of the same condi- 
tion . . . .  While the educational goal may be to explain read- 
ing difficulty for its own sake, the neuropsychological goal 
is to define the nature of the fundamental difficulty that 
manifests itself most evidently, but not solely, as under- 
achievement in reading (p. 38-39). 

We would even go further, and query Scarborough's use of the 
expression "most evidently." An alternative is to say that late- 
ness in learning to read is a fairly common manifestation (al- 
though not an invariable one) of this underlying condition, and 
we would wish to argue that unless the underlying condition is 
present (whatever it may be) the term dyslexia should not be 
used. Those who assume that dyslexia can be equated by defini- 
tion with poor reading are depriving themselves of a taxonomy 
which appears, in the light of the latest research evidence, to be 
one of considerable power. (For similar views see also Nicolson 
et al. 1996; Frith 1997). 

It is true, of course, that the concept of SRR has the merit of 
simplicity in contrast to the concept of SDD, since it requires 
no e labora te  o p e r a t i o n a l i z a t i o n  of c l inical  j u d g m e n t s .  
Arguably, however, it may be more appropriate to view "read- 
ing" as a "starter" concept; and in that case, like "memory", 
"intelligence", and "learning", it not only broadly delineates a 
research area but also covers a "mixed bag" of somewhat di- 
verse phenomena. 

On the other hand, if the SDD criteria are correct, the proce- 
dure adopted by the SRR researchers has effectively buried the 
SDD children in a much wider population of children who, at a 
given time, were underachieving at reading. Although it seems 
that he may have been ignored, Critchley (1970) warned against 
this risk over a quarter of a century ago: 
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Throughout the world, instances of developmental dyslexia 
tend to be submerged within the larger population of bad 
readers, and so their specificity may escape detection . . . .  To 
what extent these groupings represent a melange of the edu- 
cationally inadequate, the intellectually deficient, the emo- 
tionally disturbed, the infirm of purpose, and the genuine 
dyslexics, has never been determined (p. 94-95). 

In further papers (1992, 1994) Shaywitz et al. refer to the studies 
of Rutter, Tizard, and Whitmore (1970) and of Rutter and Yule 
(1975). The following passage merits detailed discussion: 

Traditionally dyslexia has been viewed as a specific categor- 
ical entity that affects a small, circumscribed group of chil- 
dren and that is invariable over time. Classically, this group 
of individuals, often referred to as having specific reading 
retardation (SRR) (Rutter, Tizard, and Whitmore 1970), has 
been envisioned as primarily male and as qualitatively dis- 
tinct from other poor readers (Shaywitz et al. 1994, p. 13). 

We question, however, whether the authors' subdivision into 
categorical and dimensional models does justice to the com- 
plexity of the situation. Certainly some concepts are purely cat- 
egorical:  one cannot ,  for instance,  have  a mi ld  touch of 
pregnancy. There are many others, however, where within a 
broad diagnostic label there is considerable diversity. If, there- 
fore, it is asked whether dyslexia is a categorical or a dimen- 
sional concept, one may perhaps query whether it has to be 
unambiguously one or the other. As was pointed out earlier, 
the dyslexics in table I (underachievers A) were characterized 
as those about whose dyslexia there was little doubt. 

It should also be pointed out that Rutter and his colleagues 
took particular care not to use the word dyslexia. They chose in- 
stead the expression specific reading retardation precisely 
because they did not wish to commit themselves to the theoretical 
superstructure which the word dyslexia seemed to imply. 

If the two concepts, dyslexia and specific reading retarda- 
tion (SDD and SRR) meant the same thing like, for example, 
rubella and German measles, the matter would have been 
unimportant: a claim about the one would in that case have also 
been a claim about the other. As things are, however, there is a 
problem of communication. Like Rutter and his colleagues, 
Shaywitz et al. picked out children who were poor readers in re- 
lation to their intelligence; unlike them, however, they then pro- 
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ceeded to call such children dyslexic. The fact that Rutter and 
Yule obtained different results, e.g. more boys than girls, and 
relative stability of diagnosis, is, of course, an interesting phe- 
nomenon in its own right. A possible explanation is that the Isle 
of Wight, where their study took place, is a relatively prosper- 
ous area where one might expect a relatively larger proportion 
of SDD children in comparison with children who were under- 
achieving through lack of educational opportunity. This sugges- 
tion, however, cannot be more than speculative. 

Had Shaywitz et al. (1992) treated SDD and SRR as different 
concepts, they would then have said, not "that dyslexia may rep- 
resent the lower tail of a normal distribution of reading ability" 
(p. 145), but that certain statistical procedures show this to be 
true of SRR. They also say (1992) that "only 7 of the 25 children 
(28 percent) classified as having dyslexia in grade 1 would also 
be classified as having dyslexia in grade 3" (p. 145). It makes 
sense that there should be this instability of diagnosis in the case 
of children with SRR, since reading is clearly a skill that can be 
taught. There is ample evidence, however, from both sides of the 
Atlantic, both experimental (Miles 1986) and personal (Simpson 
1980; Hampshire 1981; Fenwick Stuart 1988; Ganschow, Lloyd- 
Jones, and Miles 1994; Gilroy and Miles 1995; Rawson 1995), that 
if the word dyslexia is given its traditional sense, some of the dif- 
ficulties experienced by dyslexics persist into adulthood. The 
Shaywitz et al. studies do nothing to refute this. Moreover, if 
such people can read adequately it would be necessary for those 
who equate dyslexia with poor reading to refer to them as "com- 
pensated" dyslexics; this could have the unfortunate conse- 
quence of their current needs being overlooked. 

CONCLUDING REMARKS 

The main purpose of this paper was to report on the gender ratio 
in dyslexia. In the course of writing the paper, however, wider 
theoretical issues emerged, and one particularly far-reaching 
source of apparent disagreement was revealed. The claim by 
Shaywitz et al. that there are nearly as many dyslexic girls as 
boys needs to be considered in the context of their other claims, 
in particular the claims that full stability of diagnosis is lacking in 
dyslexia and that dyslexics simply represent one tail of a normal 
distribution of reading ability. If, as commonly happens, re- 
searchers pick out children who have difficulty with reading in 
relation to their intelligence, and then regard themselves as enti- 
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fled to make statements about dyslexia in the traditional sense, 
the world at large will assume that certain things are true of 
dyslexia in the traditional sense which, in fact, are true only of 
specific reading retardation. 

The words "in the traditional sense" are important here. 
Those who speak of "dyslexics" are implicitly claiming to be 
part of a tradition which began in Britain with Morgan (1896) 
and Hinshelwood (1917), was significantly advanced in the 
United States by Orton (1937/1989), and was later taken up in 
Scandinavia by Hallgren (1950), Hermann (1959), and in Britain 
by Critchley (1970). Although these writers sometimes appear 
to place what we feel is an undue emphasis on poor reading, it 
is clear that poor reading simpliciter was not their main interest. 
For example, the paper by Morgan contains an interesting list of 
spelling errors, and Hinshelwood makes clear that he is talking 
about "a pathological condition" (1.917, p. 40), whereas, there 
need be nothing pathological about being a poor reader. Orton's 
book refers specifically to "reading, writing and speech prob- 
lems" (authors' italics); Hallgren, who speaks, like Morgan and 
Hinshelwood, of "congenital word blindness"--and gives the 
alternative description "specific dyslexia ' --clearly has SDD 
children in mind, while Critchley (1981) writes: 

The etymology of the term "dyslexia" expresses admirably a 
difficulty-not in reading-but in the use of words, how they 
are identified, what they signif3r, how they are handled in 
combination, how they are pronounced, and how they are 
spelt . . . .  The term "specific reading retardation" i s . . .  not 
appropriate as it indicates an isolated symptom, whereas 
developmental dyslexia is a complex syndrome (p. 2). 

We therefore ask that the word dyslexia be used only in its tra- 
ditional sense, to refer to a family of lifelong manifestations that 
show themselves in many ways other than poor reading. We 
would even argue that the criterion of poor reading typically 
applies only between the ages of about five and fourteen years, 
because one cannot be a poor reader below the age of five years, 
and by age fourteen, many who formerly had reading problems 
can read more or less adequately. It would make for better com- 
munication if those who wish to limit their studies to reading 
did not use the word dyslexia at all. 

Finally, we stress that the issue is not simply one of avoiding 
misunderstanding. The reason for investigating SDD as opposed 
to SRR is that the concept of SDD represents a more powerful 
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taxonomy, one which links together converging evidence from a 
number of different research areas. Identification of dyslexia 
with poor reading or specific reading retardation neglects this 
taxonomy and is, therefore, in our view, a hindrance to the ad- 
vancement of scientific knowledge. 
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Univers i ty  of Wales, Bangor LL57 2DG, Wales, Uni ted  Kingdom.  Fax: 01248 
383842. e-mail: t .r .miles@bangor.ac.uk 
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A P P E N D I X  II. 

Three Items from the Bangor Dyslexia Test (Miles 1982, 1997) 

Note. These items constituted three of the four supplementary items as de- 
scribed in the main text. The fourth supplementary item was the Recall of 
Digits from the British Abihty Scales (Elliott et al. 1979/1983). 

The following written instructions were given to the teachers in the British 
Births Survey: 

Naming Body Parts: The Left-Right Test 
Seat the child at a table opposite you. Read each instruction clearly to the 
child, taking care to look straight ahead. Do not look at his/her or your 
hands. For item 3 onward, put both your hands on the table, palms down, fin- 
gers pointing toward the child. 

Please tick the appropriate boxes on Page 9 of the Educational Score 
Form for the child and the observer. If the child corrects his/her response, 
please record the final response. 

1. Show me your right hand. 

2. Show me your left ear. 

3. Which is MYright  hand? (Put both hands on the table.) 

4. Touch my  left hand with your right hand. 

5. Point to my right ear with your left hand. 

6. Touch my  fight hand with your right hand. 

7. Point to my left ear with your right hand. 

8. Touch my right hand with your right hand. 

9. Touch my  left hand with your left hand. 

Additional information about whether the child corrects his initial response, 
asks for the question again, or echoes the question would be most helpful. 

Sequential Recall--Months of the Year 
Please ask the child to say the months of the year in order and record the re- 
sponse on Page 9 of the Educational Score Form. 

1. Say the months of  the year. (Record response on the Educational Score 
Form.) 

2. Now say them backwards. (Record response on the Educational Score Form.) 

Write down the initial letter of each month as it is said, indicate long pauses 
with dots. For example, if a child pauses after August and inverts September 
and October but then corrects them, the entry would read: 

J F M A M J J A  . . . O S ,  no S O N D  

Please record all corrections. Also record any queries about the importance of 
order, e.g., "Do I have to say them in order?" 
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A P P E N D I X  II. (continued) 

Instructions for scoring, given in the manual for the Bangor Dyslexia Test, 
are as follows: 

Left-right (body parts) 

Score as plus: 

1. Two errors or more 
2. Consistent mirror image of correct answer 
3. Subject turns in his seat (real or imagined) 

Score as zero: 
1. Report of earlier difficulty over left and right and /o r  report of special 

strategy (referring to watch, scar, "the hand I write with", etc.) 
2. Hesitation in working out the answer in at least two items 
3. Any two examples of echoing the question or asking for it to be repeated 

(e.g., "My left with your right, was it?") 
4. One error 

Months Forward 

Score as plus: 

1. Any two or more omissions 
2. Any two or more inversions (for example, "October, September" for 

"September, October") 
3. Any uncertainty where to start 
4. Any query about the importance of order (for example, "Do I have to say 

them in order?") 

Score as zero: 
1. Any two corrections 
2. Any one omission (for example, leaving ,out September) 
3. Any one inversion 
4. Any report of earlier difficulty or special tuition 

Months Reversed 

Score as plus: 
1. Any two or more omissions 
2. Any two or more inversions 

Score as zero: 
1. Any two corrections 
2. Any special strategies, (for example, saying the months forward under 

his breath) 
3. Any one omission 
4. Any one inversion 

Note that in both months forward and months reversed a single corrected 
error is scored as minus. 
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A P P E N D I X  III. 
Extracts from Tables 26.3 and 26.4 of Dyslexia: The Pattern of Difficulties 

(Miles 1993). 

These two tables show the relationship between (supposed) dyslexia indica- 
tors and educational performance (table 26.3) and educational underachieve- 
ment (table 26.4). The technique used was that of stepwise regression (for an 
account of this technique see Norusis 1983). The first column in each case 
shows the regression coefficients. These indicate how much the word recogni- 
tion test score (in this example) changes for unit increase in the variables in 
the equation. Thus it can be seen from the analysis that there is a much greater 
change associated with Recall of Digits and Months Reversed than there is for 
the others. Column 2 shows that these two items were accounting in conjunc- 
tion for 13.87% of the variance. It can also be seen that whereas the gender of 
the child has an influence on word recognition performance (a positive value 
indicating that girls had higher scores than boys), it is tiny compared with the 
influence of the (supposed) dyslexia indicators. Further analysis (not given 
here) showed similar effects for spelling, spelling residuals, the Edinburgh 
Reading test, and a mathematics test. 

Extracts from Table 26.3 

Change (%) 
Regression Explained in explained 
coefficient variance(%) variance 

Word recognition test 
Recall of Digits -0.29 8.53 8.53* 
Months Reversed -0.27 13.89 5.34* 
Left-Right test -0.15 14.99 1.11" 
Months Forwards -0.21 15.93 0.96* 
Gender 0.02 15.99 0.06* 

A further analysis was then carried out using the word recognition and 
spelling residuals, i.e. removing the influence of intelligence. The results were 
as follows: 

Extracts from Table 26.4 

Change (%) 
Regression Explained in explained 
coefficient variance(%) variance 

Word recognition t es t  
Months Reversed 
Recall of Digits 
Months Forwards 
Left-Right test 

*p<0.001 
+p<0.005 

-0.18 3.08 3.08* 
-0.17 5.32 2.24* 
-0.16 6.12 0.80* 
-0.05 6.16 0.04* 


