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THE PREVALENCE OF SPECIFIC
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Knowing the prevalence of specific reading would facilitate
planning, improve the allocation of resources, and enhance targeted
treatment approaches. However, the prevalence of the disorder has
not been determined because of a shifting conceptual base, lack of a
universally acceptable operational definition, and the lack of biologi-
cal markers. Systems for case identification are biased and con-
founded by age, socioeconomic factors, intelligence, co-morbid
conditions, and treatment. Analyses of the failure to determine the
prevalence of Specific Reading Disability raise questions about the
fundamental assumptions that subsume this diagnosis.
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BACKGROUND

eading is fundamental to our society. Reading and
an't:iug skills are keys to a lifetime learning process in
woour society, in which job requirements change
continually [Miller, 1988]. As technological requirements
inerease, demands for literacy inerease.

Even though the social costs of the inability to read have
long been recogmzed, the number of adults who are not
functionally literate is estimated to be between 54 and 64 million
[Hunter and Harman, 1979]. lliteracy is not randomly
distributed. About one-fifth of all yvoung adults and about
one-half to one-third of minonty young adults in the United
States read below the eighth grade level [Kirsch and Jungeblut,
1986].

Students’ deficient acquisition of reading skills is a major
challenge to schools. There are 2.3 million children with
learning disabilities [Roush, 1995], Of the approximately
120,000 students per year who are diagnosed as having a
“learning disabilivy,” 80% are “dyslexic” [Roush, 1995]. The
impact of specific reading disability is not limited to these
numbers. Adverse outcomes associated with specific reading
disability include juvenile delinquency, dropping out of school,
emotional disorders, and socioeconomic disadvantage as adults
[Schonhaut and Satz, 1983].

PREVALENCE

Early data on the prevalence of extreme or pathological
cases of reading disability stand in contrast to the “epidenmc”
currently being described in the press. Early descriptions of
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congenital word blindness in no way suggested a large problem
needing special accommodations by schools [Doris, 1993].
Thomas [1905] estimated that one in 2,000 children were
congenitally word blind. He later increased his estimate to one in
1,000 {Thomas 1908], but Hinshelwood [1917] challenged this
figure as being too high. On the other hand, subsequent authors
reported higher rates of dyslexia. Wallin [1921] found dyslexia in
(1.7% of a series of school children. Schmitt [1917/1918] found
13 cases within a Chicago population of 42,900 school children.

In the 1920k, the focus shifted from word blindness to a
range of reading disabilities [Doris, 1993], Consequently, the
prevalence rates increased. Hallgren |1950] estimated that
specific dyslexia affected 10% of the Swedish population.
Critchley [1970] also considered this estimate to be reasonable
and cited eight additional studies from 1948-1962 that reported
dyslexia in 3-25% of school children.

With passage of the Educaton for All Handicapped
Children Act 1975 (Public Law 94—142), the number of children
receiving special education services increased from 1.8% in
1976-1977 to nearly 5% in 1988-1989, A disproportional
incredse i the number of children receiving services for learning
disability, from 22% to almost 50% of those receiving special
education services, occurred during the same time Span
[Zigmond, 1993]. By contrast, recent studies have not found 2
similar increase in dyslexia. The Connecticut Longitudinal Study
[Shaywitz et al., 1990] found that 8.2% of second-grade students
and 7% of third-grade students were identified by their schools as
having specific reading disabilicy. Miles and Haslum [1986], ina
study of 12,905 10-year-olds from the British Births Cohort
Study; found a 2.3% prevalence of reading underachievement,
Yule [1976] found prevalences of reading retardation that were
similar to those of the previously cited studies depending on
where the cohort was denived: The cohort from the Isle of
Wight had a prevalence of 3.9%: while that fromi an
inner-London borough had a prevalence of 9.9%.

CASE DEFINITIONS
Diagnosis

The fundamental properties of dyslexia that define a group
of effected children support the still-unproved assertion that
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children who are bright and experience
an isolated reading difficulty are funda-
mentally different from the larzer popula-
tion of children who experience reading
difficulry. The features of dyslexia have
changed little since Hinshelwood [1917]
enumerated them: onset during child-
hood of severe difficulty in reading,
despite normal cognition and adequate
educational experience. Differing inter-
pretations and applications of these char-
acteristics have yielded varying estmates
of the prevalence of dyslexia.

The early descriptions tocused on
adalescents and young adults who were
capable of learning but failed to read.
[ntellectual capacity was not questioned
in these reports. In the 1920s, Orton
drew on his expenences in Greene
County and noted that although only
two of his cases fit strict criteria for “word
blindness,” all 15 children with special
reading problems showed similarities in
reading behavior |Doris, 1993]. Expan-
sion of the definition of reading disabili-
ties to include children who would learn
to read complicated the identification
process. Later authors sought to improve
diagnostic abihty by refining operational
definitions of “impertect ability,” normal
cognition, and adequate educational expe-
rience. The ume and effort clinicians
spent to establish a diagnosis of specific
reading disability is staggering [Shepard
and Smith, 1983],

The most common form of specific
reading disability presents early in c¢hild-
hood as poor word recognition (decod-
ing). Deficits in phonological rasks are
associated with this form of specific
reading disability. However, phonologi-
cal deficits also occur with other forms of
specific reading disability (such as dys-
lexia), which are distinguished from the
more common form by the severity and
persistence of children’s difficulty with
reading, These latter types of specific
reading disability are rare, as noted in the
early studies, and their diagnosis is not
considered until children reach early
adolescence, when time demarcates them
from the more common form.

Children can also have specific
reading disability in the absence of poor
decoding, These children usually present
at older ages than the children with
decading difficulties and manifese defi-
cient comprehension relaave to 1Q. This
form of specific reading disability is more
likely to be detected by timed tests that
assess the ability to read longer passages.

The Adequacy of Discrepancy
Formulas that quantify the differ-
ence berween reading achievement and
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intellecrual potenual were devised to
identify children with specific learning
disabilities who would qualify for special
education. The general approach applied
to specific reading disability was the same
as that applied to other specific learning
disabilivies. Although the discrepancy
formulas incorporated the characteristics
that distinguished dyslexia, they were
restrictive in order to exclude children
whose deficiency was likely to be tran-
sient or not severe. The formulas also
sought to prevent the provision of special
education to children who would be
served under other categories. During the
past decade, the concept of specific
reading disability has been reexamined.
Much of the knowledge gained since the
passage of the Education for All Handi-
capped Children Act of 1975 (Public Law
94-142) has challenged the original pre-
cepts that underlie specific reading disabil-

Nevertheless, considering
that only 17% of children
classified as dyslexic in
the first grade were so
classified in the sixth
grade [Shaywitz et al.,
1992], one cannot endorse
the use of discrepancy
Jormulas to identify
children whose reading
disability will persist.

ity, The most frequent target for chal-
lenge, diagnosis via discrepancy formulas,
has been faulted for statistical as well as
conceprual reasons.

Perhaps the most common reason
for faulting the discrepancy formulas on
statistical grounds is that they have poor
dlassification abilities. Discrepancy formu-
las do not adequately identify children
with specific reading disability. In an
unselected cohort of 230 7.5-year-old
children, application of five discrepancy
formulas correctly identified between ()
and 48% who received special education
[Shapiro etal., 1990]. Discrepancy formu-
las using standard scores under-identified
not only young students, but African-
American students as well [McLeskey et
al., 1990], Another study that used eight
discrepancy formulas to idenufy learning
disabled children between the ages of 7.5

and 13.1 vears found sensitivities ranging
from 10.9 to 37%. Almost half of the 92
children were not identified by any
formula. Two or more formulas agreed
with regard to only about a third of the
children when the diagnosis of learning
disability was made [Forness et al., 1983].
In addition to the issues related to
classification, discrepancy formulas do
not have sufficient predictive validiry to
forecast children’s later reading disability.
Poor predictive validity may not result
from poor measurement, butr may, in-
stead, reflect instabilicy 1n the behavior
being measured. Nevertheless, consider-
ing that only 17% of children classified as
dyslexic in the frst grade were so
classified in the sixth grade |Shaywitz et
al., 1992], ane cannot endorse the use of
discrepancy formulas to identify children
whose reading disability will persist.

Conceptual Challenges

The existence of dyslexia as an
independent condition continues to be
questioned. Early challenges during the
1920s. and 19305 held that dyslexia 1s an
extreme point on the continuum of
reading funcrion and the differences were
i degree, not kind [Doris, 1993]. Later
authors described dyslexia as a hypothesis
requiring scientific validation, but ex-
pressed the view that specific reading
retardation invelved no theoretical as-
sumptions |Rutter, 1978].

The early reports of word blindness
dealt with categorical entides: children
could not read and were not intellectually
Iimited. As dyslexia evolved into a
dimensional diagnosis, 1Q was established
as a benchmark to which reading skills
were compared. Siegel [1989] reviewed
four assumptions thar are fundamental to
the use of 1QQ test scores in the definition
of reading disability: 1Q scores measure
intelligence; intelligence and achieve-
ment are independent; 1QQ scores predict
reading; and children with reading disabil-
ity who have different 1QQ scores also have
different cognitive processes and informa-
ton skills. Siegel concluded that 1Q is
irrelevant to the definition of reading
disability. Empirical data from an epide-
miological study of child development
showed that 1Q did not hmit rates of
progress or level of achievement. Lower
[Q) was associated with lower reading
achievement, but the relationship was too
weak to permit predictons for individual
children [Share et al.. 1989]. Siegel's
conclusion was supported by a study that
found thar abandoning 1QQ in ¢lassifica-
tion had little impact on the number of
children idenaitied as having a reading
disorder, even though the methods used
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identified different children [Rispens et
al., 1991].

Current reports continte to gues-
tion the existence of fundamental differ-
ences in etiology, neurology, or reading-
related cognition in poor readers with
and without [Q-reading discrepancy. In
their epidemiological study in Connecti-
cut, Shaywitz et al. [1992] failed to find
evidence of two populadons. They con-
cluded, that dyslexia is part of a con-
tinuum. that includes normal reading
ability and is not an all-or-nene phenom-
enen. In a study that compared dyslexic
students to poor readers, no differences
were found in reading, spelling, phono-
logical processing, or memory or lan-
guage tasks [Siegel, 1992]. Stanovich
[1994] has reviewed the field and con-
cluded that:

1) reading-1Q) discrepancy measure-
ment fails to identify a distinct
phenotypic pattern of word recog-
nition subskills; 2) reading-1Q) dis-
crepancy measurement does not
identify a group of children with
significantly  different heritability
values for core information process-
ing deficits; 3) there are as yet no
indications the neuroanatomical
anomalies that are associated with
reading disability are more charac-
teristic of high-1Q) than of low-1Q
poorreaders (p 588).

CASE ASCERTAINMENT

Referral Bias

The process of identification must
be addressed in studies of dyslexia. Case
ascertainment is independent of the
definition of a disorder and is dependent
on the setting from which subjects are
recruited. Studies of populations derived
from clinical settings, schools, and epide-
miologic surveys yield different informa-
tion. Even within a single setting, there
may be differing methods of case ascertain-
ment.

Early studies of dyslexia were
derived from c¢linical populations and,
consequenty, are limited by bias of
ascertainment. The hypothesis that chil-
dren who demonstrated a discrepancy
between their [Q and reading achieve-
ment were different from others was
based on a truncated population of poor
readers. For example, Hinshelwood's
[1917] estimate of the prevalence of word
blindness was based on patients who were
referred to his practice. Many other
individuals with reading difficulty just
went to work and were not referred.
Contemporary reports of the prevalence
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of dyslexia that were based on scheol
populations were higher [Schmit, 1917/
1918].

Reports from school-based popula-
tions are also limited by case identfica-
tion, although the bias is less systematic.
In the school setting, referral 15 required
for case ascertainment. The decision to
refer is a function of eapacities that are
intrinsic to the behaviors of children and
teachers. Students with similar capabili-
ties may succeed in one environment and
fail in another. Low achievement alone
may not result in referral. Referral is a
transactional process: a breakdown in the
interaction between student and teacher,
between leamer and environment [Zig-
mond, 1993]. Referral bias was found to
decrease the prevalence of reading disabil -
ity in girls [Shaywitz et al., 1990].

Bias can also increase the apparent
prevalence of disorders. In a review of the:
identification of students with learning
disability in Colorado, slightly less than
half of the children that had been
identified actually met criteria for leamn-
ing disability. The others met criteria for

In a review of the
identification of students
with learning disability in
Colorado, slightly less
than half of the children
that had been identified
actually met criteria for
learning disability.

other handicaps, were non-English domi-
nang, or were better described as being
slow learners or behaviorally disturbed
[Shepard and Smith, 1983]. Inclusive case
identification 1§ necessary to understand
the natural history of these disorders.
Much of the current research on mecha-
nisms of specific reading disability has
focused on adults with persisting difficul-
ties. How the findings of these studies
relate to children remains to be demon-
strated. Similarly, the study of the relation-
ship of phenology to reading requires
determination of whether or not there
are good readers’ who demonstrate poor
phonologic skills.

Within-Subject Variation

Specific reading disability 1s not a
constant diagnosis. Ina longitudinal study
of Norwegian children, the prevalence of

severe reading disability dropped from
5% in the second grade to 2% at the end
of ninth grade [Gjessing and Karlsen
1989]. Children have differing rates of
development and, therefore, may grow
into or out of the diagnosis [Kerhonen,
1991; Shaywitz ecal., 1992].

Treatment influences the manifes-
tations of specific reading disability,
Children who receive reading therapy
progress and may come to read appropri-
ately [Kurzweil, 1992], although thera-
peutic efficacy is yet to be proved.
Rosenberger [1992] summarized this
issue: “Dyslexic children who receive
proper tutorial support acquire essential
literacy skills despite a shortage of the
aptitude that makes leaming to read easier
than their normal classmates™ (p 193).

Not all children improve enough
to grow out of the diagnosis of dyslexia.
Some children fail to maintain their rate
of cognitive growth, so that the discrep-
ancy between 1Q and reading achieve-
ment is no longer significant [Siegel,
1992]. Stanovich [1988] has posited a
mechanism, the Matthew effects, o
describe this phenomenon. The Matthew
effects. which are dependent on cognitive
academic interactions, hold thart the early
acquisition of reading skills results in
reading and academic experiences that
facilitate the development of other cogni-
tive structures that lay the foundation for
successful reading achievement at more
advanced levels [Stanovich, 1988].

Confounding Variables
and Co-morbidity

It was not by chance that the early
studies of dyslexia chose older children.
Sufficient academic exposure must be
experienced to confirm the delay in the
acquisition of reading skalls, although the
neuropsychological dysfunction associ-
ated with specific reading disability may
be identified earlier. The difficulty arises
in trying to distinguish specific reading
disability from intellectual limitation,
developmental language disorders, atten-
tion deficit hyperactivity disorder, and
idiosyneratic  patterns of  development
that result in transient delays in reading
acquisition. Each of these disorders may
present as delayed reading skills and
obscure the diagnosss of specific reading
disability. These neurodevelopmental dis-
orders are dimensional, lack unique
diagnostic criteria, and evolve as a child
ages. The early diagnosis of specific
reading disability dlse may be corifounded
by social, emotional, temperamental, and
behavioral factors.

Specific reading disability is rarely
seen in isolation, It is commoen for
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children to manifest several neurodevel-
opmental disorders simultaneously. Co-
morbidity—for example, the coexistence
of attention deficit hyperactivity disorder
and specific reading disability—changes
the nature and complicates the diagnosis
of each disorder. Cognitive-achievement
discrepancies may not be apparent. The
mteraction of co-morbid conditions with
social, emotional, temperamental, and
behavioral factors challenges the exis-
tence of a “garden variety™ poor reader.
How mulaple disorders affect treatment
is unknown.

Threshold Effects

Reading 15 not a singleé entity.
Young readers do not read like older
readers. Children with poor decoding do
not always have poor comprehension. In
young children, reading requires the
attainment of a senes of thresholds. One
model of reading acquisition posits three
phases: a logographic phase wherein
words are learned as visual forms; an
alphabetic phase in which children ac-
quire and learn to use the grapheme-
phoneme correspondence; and an ortho-
graphic phase wherein children can
directly analyze words into orthographic
units (e.g., the suffixes -ed or -able)
[Frich, 1985]. This model is not well
quantified using interval scales. Small
changes in the reading performance of
young children is accompanied by rela-
tively large changes in standard scores on
reading tests. Thresholds may delay the
identification of children with specific
reading disability because a child may
decode, but not comprehend well. The
attainment of literacy by an adult who, as
a child, was diagnosed as having a specific
reading disability challenges the founda-
nons of the diagnosis. On a conceptual
level, it is difficult to be considered
individuals to be “disabled” if they have
achieved hiteracy. Literacy is viewed in a
categorical fashion: age i no longer of
mterest once literacy is attained. On a
practical level, the diagnosis of specific
reading disability is difficult to establish in
literate adults because the level of reading
attainment cannot be meaningfully quan-
tified. Consequently, comparison of read-
ing attamment and cognitive potendal 1
preciuded.
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CODA

The concepr of specific reading
disability is stll evolving, but its funda-
mentals are unchanged. Specific reading
disability 1s stll defined as occurring in
children who experience significant diffi-
culty in the acquisition of reading abilities
despite having adequate intellect and
educational experience. Current studies
are limited by the unproved conceprual
assumptions that define specific reading
disability, the inadequacy of discrepancy
formulas, comorbidity, threshold effects
exerted by age and intelligence, the
effects of treatment, and incomplete case
ascerminment. It is not possible, at
present, to determine the prevalence of
specific reading disabilicy. W
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