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Abstract
Individuals with schizophrenia show magnocellular visual pathway abnormalities similar to those
described in dyslexia, predicting that reading disturbance should be a common concomitant of
schizophrenia. To date, however, reading deficits have not been well established, and, in fact, reading
is often thought to be normal in schizophrenia based upon results of tests such as the WRAT, which
evaluate single word reading. This study evaluated “real world” reading ability in schizophrenia,
relative to functioning of the magnocellular visual pathway. Standardized psychoeducational reading
tests and contrast sensitivity measures were administered to 19 patients and 10 controls. Analyses of
between group differences were further refined by classification of participants into reading vs. non-
reading impaired groups using a priori and derived theoretical models. Patients with schizophrenia,
as a group, showed highly significant impairments in reading (p<0.04–p<0.001), with particular
deficits on tests of rate, comprehension and phonological awareness. Between 21% and 63% of
patients met criteria for dyslexia depending upon diagnostic model vs. 0–20% of the controls. The
degree of deficit correlated significantly with independent measures of magnocellular dysfunction.
Reading impairment in schizophrenia reaches the level of dyslexia and is associated with
compromised magnocellular processing as hypothesized. Findings related to symptoms, functioning
and recommendations for reading ability assessment are discussed.
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1. Introduction
Mastery of the three R's – reading, writing, and arithmetic – is critical for professional success
(Caspi et al., 1998). Despite extensive research on cognition in schizophrenia, relatively little
work has focused on these basic academic skills (Schirmer et al., 2005). Furthermore, when
reading has been studied, tests such as the Wide Range Achievement Test (WRAT) reading
subtest have primarily been used. Rather than measuring all aspects of reading ability, this test
assesses only single word recognition which, as a measure of premorbid IQ, is largely
unaffected in schizophrenia (Dalby and Williams, 1986; Harvey et al., 2000; Kremen et al.,
1996). Further, recent sensory studies have demonstrated substantial impairments in
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functioning of the magnocellular visual system in schizophrenia (Butler et al., 2005).
Dysfunction of the magnocellular system, in turn, is implicated in the clinical phenomenon of
dyslexia, a condition where reading is impaired relative to overall cognitive function (Demb
et al., 1998). Based upon these two observations, a high rate of reading impairment in
schizophrenia would be expected.

In its broadest sense, dyslexia is defined as a specific deficit in reading relative to other aspects
of cognitive function (Manzo and Manzo, 1993). Initial criteria for dyslexia excluded
individuals with low IQ or education, poor nutrition, poverty, or presence of co-morbid other
mental disabilities. Currently, severe reading impairment (dyslexia) is differentiated from poor
reading in general. Specifically, dyslexia is defined as a developmental disorder characterized
by major difficulties in learning to decode printed material (Vellutino and Fletcher, 2005), and,
in particular, to convert printed material into appropriate phonological representations (Hoover
and Gough, 1990). Current models emphasize core deficits in word recognition at the
orthographic (awareness of spelling patterns or letter combinations) and/or phonological
(awareness of sound structure) levels (Vellutino et al., 2004; Vellutino and Fletcher, 2005)
rather than placing emphasis on language impairment alone (Tallal, 2000).

Reading deficits are predicted strongly by recent research demonstrating impaired functioning
of the magnocellular visual pathway in schizophrenia. The magnocellular (M) pathway is one
of two primary low-level visual pathways in the human brain, and is primarily responsible for
processing low spatial frequency and motion information, and for organizing visual space.
Magnocellular processing deficits have been extensively linked to dyslexia (Demb et al.,
1998; Talcott et al., 1998; Romani et al., 2001; Ridder et al., 1997). Although evidence for M-
pathway involvement in dyslexia varies somewhat across studies, it has nevertheless been
proposed that up to 75% of individuals with dyslexia have visual processing deficits attributable
to M-pathway dysfunction (Talcott et al., 1998; Ridder et al., 1997). Furthermore, deficits have
been detected in reading-impaired children and adults using an assortment of psychophysical
measures including critical flicker fusion and coherent motion detection (Talcott et al., 1998),
contrast sensitivity (Lovegrove, 1993), and visual evoked potentials (Romani et al., 2001).
Respectively, disabled readers have elevated detection thresholds, lower magnocellular-related
contrast sensitivity, and smaller electrophysiological responses than controls. Many of the same
M-system deficits, including reduced ability to detect low spatial frequency (Butler et al.,
2001, 2005) and motion (Kim et al., 2005) stimuli, and reductions in visual evoked potentials
(Schechter et al., 2003) have been found in schizophrenia. However, the relationship of M-
system dysfunction to reading impairment has not been previously investigated in
schizophrenia.

Along with visual deficits, dyslexia is also frequently associated with deficits in phonological
processing, resulting potentially from auditory-level disturbances in phonemic sequencing.
Patients with schizophrenia, like those with dyslexia, show deficits in early auditory processing
including, for example, deficits in tone matching (Javitt et al., 2000), mismatch negativity
generation (Javitt et al., 1995b) and ability to detect phonetic boundaries (Cienfuegos et al.,
1999). Thus, dyslexia-like deficits would be expected in schizophrenia based upon
consideration of auditory, as well as visual, processing dysfunction.

Although most studies in schizophrenia have evaluated only single word reading, scattered
studies have obtained findings suggestive of fundamental disturbances in reading ability. For
example, Fuller et al. (2002) found that patients who developed schizophrenia showed
relatively intact reading on the Iowa Tests of Basic Skills while in 4th and 8th grades, but
reduced reading ability while in 11th grade. The Iowa emphasizes passage comprehension,
rather than single word reading, and thus may be more indicative of “real world” reading skills.
Similarly, Hayes and O'Grady (2003) demonstrated reduced passage comprehension relative
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to single word reading in schizophrenia, but did not examine potential sensory antecedents. To
our knowledge, this is the first study to utilize multiple, standardized, psychoeducationally-
based reading batteries in schizophrenia. Statistical comparisons are made relative to both local
non-psychiatric comparison subjects and published norms of specific test batteries.

2. Methods
2.1. Participants

Twenty-nine individuals signed written informed consent to participate after procedures had
been fully explained: 19 patients with schizophrenia or schizoaffective disorder diagnosed by
SCID interview and 10 community-dwelling adults. All participants met inclusion criteria (18
to 55 years old; visual acuity corrected to 20/30 for near and far distances, IQ>85, native English
speakers). Individuals with a history of neurological impairment, mental retardation, color
vision deficits, or current alcohol or drug abuse (<1 month) or substance dependence (<6
months) were excluded.

Groups did not differ significantly in age, Quick IQ score (Ammons and Ammons, 1962),
parental Hollings-head socioeconomic status (SES), Edinburgh score for handedness, gender,
or ethnicity (Table 1). Groups differed significantly on years of education (t=−4.78, df=25.2,
p<0.01) and SES (t=−3.96, df=26, p<0.01).

The patients had on average been ill for 16.8±8.6 years (mean±S.D.) prior to testing and were
all receiving antipsychotic medication (1077.7±574 chlorpromazine equivalents). Scores for
positive, negative, cognitive, depression and excitement factors on the Positive and Negative
Syndrome Scale (PANSS) (Lindenmayer et al., 1994) were 13.5±4.1, 13.9±5.3, 12.1±3.5, 13.8
±5.0, and 8.7±3.2, respectively. Global level of function as measured by the Independent Living
Scales (ILS-PB) (Revheim and Medalia, 2004) was 40.1±12.2, with some individuals requiring
maximum supervision (37% score < 40) while others were capable of independent living (26%
score 50+). Limited neuropsychological testing was obtained using the WAIS-3 (Wechsler,
1997) Working Memory Index (WMI: 81.2±15.6, n=12) and Processing Speed Index (PSI:
80.5±8.3, n=18). These measures were obtained for patients only, but were significantly
reduced vs. population norms.

2.2. Instruments
Instruments assessed both single word and passage reading, and incorporated tests sensitive to
both global comprehension, as well as to specific orthographic and phonological processes.
Specific measures included the following.

The Wide Range Achievement Test (WRAT3), reading subtest, (Wilkinson, 1993) measures
basic word-reading skill without demands on comprehension. Raw scores are converted into
standard scores using age-related norms with a mean of 100 and a S.D. of 15.

The Gray Oral Reading Test (GORT-4) (Wiederholt and Bryant, 2001) measures oral reading
skills and offers norms through age 18 years 11 months. Individuals read aloud up to 14 stories
and answer five multiple-choice questions that follow. The GORT-4 provides five separate
scores: Rate (amount of time taken to read the story); Accuracy (ability to pronounce each word
correctly); Fluency (Rate+Accuracy); and Comprehension (correctness of answers to multiple-
choice questions) reported as standard scores with a mean of 10 and a S.D. of 3. An overall
reading ability, the Oral Reading Quotient (ORQ), with a mean of 100 and S.D. of 15, combines
fluency and comprehension scores.

The Comprehensive Test of Phonological Processing (CTOPP) (Wagner et al., 1999) measures
three components of phonological processing: phonological awareness, phonological
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memory, and rapid naming; using 12 subtests. Norms are provided for ages 7 through 24 years
old. Five composite scores are obtained based on subtest scores: Phonological Awareness (PA),
Phonological Memory (PM), Rapid Naming (RN), Alternate Phonological Awareness (APA),
and Alternate Rapid Naming (ARN), and are reported as a standard score with a mean of 100
and a S.D. of 15. PA and APA measure the awareness and ability to grasp the phonological
structure of oral language, using real words or nonwords, respectively. PM measures the ability
to code information phonologically and to store it in short-term or working memory. RN or
ARN incorporates the retrieval of phonological information from memory as an individual
executes a series of operations (line reading) with speed and repetition.

The Woodcock–Johnson III Tests of Achievement (WJ-III) (Woodcock et al., 2001) measures
academic strengths and weaknesses. Seven specific reading tests were used to obtain cluster
scores: Broad Reading (BR), Basic Reading Skills (BRS), Reading Comprehension (RC) and
Phoneme/Grapheme Knowledge (PGK), reported as a standard score with a mean of 100 and
a S.D. of 15. BR measures reading decoding, reading speed and comprehension of paragraphs.
BRS measures sight vocabulary, phonics and structural analysis. RC measures overall
comprehension, vocabulary and reasoning. PGK measures proficiency in phonic and
orthographic processes used during decoding and encoding.

The Nelson–Denny Reading Test (NDRT) (Brown et al., 1993) measures vocabulary, reading
comprehension and reading rate for individuals at the high school and college level. The timed
multiple-choice vocabulary (NDRT-V) and passage comprehension (NDRT-C) sections are
performed silently and combine to form the total score (NDRT-T). All scores are reported as
grade equivalent levels or percentile scores.

2.3. Procedures
Reading measures were administered according to specified directions over 1–2 sessions, for
a total of 3–4 h of testing. Testing occurred in a well-lit/quiet room, with opportunities for rest
periods. Scoring was performed by hand or computer software (e.g. WJ-III) and age-norms
were used or approximated (e.g. oldest age groups for GORT-4 and CTOPP).

2.3.1. Contrast sensitivity functions—Integrity of magnocellular functioning was
evaluated using contrast sensitivity, as previously described (Butler et al., 2005). Briefly,
participants were tested binocularly following light adaptation to background luminance.
Horizontal sine-wave gratings were then presented at 0.5, 7, and 21 c/deg on one half (either
right or left side) of a visual display, with the other side remaining blank. Subjects had to state
which side of the display contained the grating. Each grating was presented for 500 ms. Contrast
was varied across trials using an up-and-down transformed response method to determine
contrast sensitivity (the reciprocal of threshold) associated with 70.7% correct responses for
each spatial frequency. The mean of 10 reversals was used to obtain thresholds.

2.4. Statistical analyses
Demographic characteristics between groups were analyzed with t-tests and Mann–Whitney
U-tests. Group differences on reading measures were analyzed with t-tests and followed up
with MANCOVA using education or SES as covariates. For patients, symptom profiles and
limited neuropsychological test scores were correlated with reading measures to explore
potential confounds.

In order to overcome limitations imposed by nomothetic analyses, idiographic reading profiles
were explored on a case-by-case basis using several models for diagnosing reading impairment,
including “dyslexia” (described below). Participants were then correctly classified into sub-
groups (impaired vs. non-impaired) as per the pre-determined criterion. Individuals assigned
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to the “reading impaired” group were those individuals classified as having reading deficiencies
in at least two of the five models.

Group analyses for contrast sensitivity measures were performed using one-way ANOVA for
the three subgroups of participants: patients with or without reading impairment and controls.
Further validation of sub-group analyses was executed by using one-way ANOVA to determine
group differences on an alternate reading measure not used in the primary classification
schemas.

3. Results
3.1. Reading impairment

Because of the relative lack of information regarding reading dysfunction in schizophrenia and
lack of consensus regarding “ideal” reading tests, four separate test batteries were used
(GORT-4, CTOPP, WJ-III, and NDRT). An omnibus MANOVA demonstrated first that
patients showed significant impairments in reading relative to controls across respective test
batteries (Table 2). In order to identify specific subtests that were particularly sensitive to
reading dysfunction, individual subtests were compared between patients and controls using
Bonferroni-corrected t-tests. Significant between-group differences were found on the
following measures: GORT-4-Rate, GORT-4-Fluency, GORT-4-ORQ, CTOPP-APA, WJ-III-
BR and NDRT-C (Table 2). Scores on GORT-4-Rate, Comprehension and ORQ; CTOPP-PA,
CTOPP-RN, CTOPP-APA, CTOPP-ARN, WJ-III-BR and NDRT-C were also significantly
below adult population norms (p<0.01), as well as CTOPP-PM and NDRT-T (p<0.05).
Significant correlations with NDRT-C were found for GORT-4-Rate and CTOPP-APA,
respectively (r=0.82, n=29, p=0.001; r=0.63, n=29, p=0.001).

The NDRT-C assesses reading performance relative to grade appropriate norms. Grade
equivalent reading scores were significantly reduced for patients (8.9±5.0) relative to years of
education completed (12.4±2.3), with the mean difference being 3.4±3.8 years (paired t=3.9,
df=18, n=19, p=0.001). In contrast, controls showed no significant difference between
education level completed (15.2±0.85) and reading ability (15.2±3.4), leading to a significant
group × diagnosis interaction (F=5.51, df=1,27, n=29, p=0.03).

As opposed to the significant deficits in specific reading functions, patients showed only a
marginal deficit in WRAT3 reading scores vs. control (p<0.04) that did not survive Bonferroni
correction. Further, patient WRAT3 scores were not significantly different from population
norms (t=−0.35, p=0.73), consistent with prior literature.

3.2. Models of diagnostic classification
Several theoretical models for diagnosing reading impairment were used in order to classify
participants on an individual basis. This idiographic approach was proposed to further elucidate
differences between individuals distinguished as reading impaired or non-impaired.

Based upon available literature, five models were selected (Fletcher et al., 1992; Aaron,
1995; Boder, 1970; Wolf and Bowers, 1999; Ramus et al., 2003) and participants were
classified according to the criteria. Significantly more patients were identified as having a
specific reading disability across models than controls (21–63% vs. 0–20%). Since multiple
models were employed, it was decided a priori that individuals assigned to the “reading
impaired” group would be classified as having reading deficiencies in at least 2 of the 5 models,
which led to identification of nine patients as reading impaired.

As a final step, we defined an experimental diagnostic model using two tests, GORT-4-Rate
and CTOPP-APA, which showed the greatest between-group differences. These tests tap
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orthographic and phonological awareness, respectively. Using deficient performance on these
two tests, we identified 9 patients and no controls who met criteria for reading disturbance
(Fisher exact test p=0.011). This group subsumed the individuals identified by other models,
while nevertheless maintaining between-group specificity.

In order to validate group reading performance differences for our experimental model, we
looked at group differences for percentile scores for NDRT-reading rate. Overall significant
differences were found (F=4.1, df=2,28, n=29, p=0.03); with significant Bonferroni post hoc
comparisons between impaired patients (12.7±16.3, n=9) and non-impaired patients (48.6
±39.7, n=10, p=0.05), but not between impaired or non-impaired patients and non-impaired
controls (45.1±28.0, n=10).

3.3. Reading impairment and visual processing
Within the patient group as a whole, GORT-4-Rate and Fluency deficits were significantly
related to contrast sensitivity for low (0.5 c/deg) (r=0.56, n=18, p=0.01; r=0.64, n=18, p=0.004
respectively) but not medium (7 c/deg) (r=0.34, n=18, p=0.16; r=0.33, n=18, p=0.18), or high
(21 c/deg) (r=0.31, n=18, p=0.21; r=0.27, n=18, p=0.27) spatial frequency stimuli.

In categorical analyses, mean contrast sensitivity measures at 0.5 c/deg were significantly
reduced in the group of patients with reading impairment (43.7±18.4) compared to patients
without (94.5±28.9) (F=11.48, n=28, p=0.001) (Fig. 1). By comparison, the patient groups
showed no significant contrast sensitivity differences at 7 or 21 c/deg (97.8±31.2 vs. 118.6
±50.1 and 4.0±2.1 vs. 5.0±5.0 respectively).

3.4. Relationship to symptoms, neurocognitive and functional outcome measures
GORT-4-Comprehension correlated significantly and inversely with the PANSS Cognitive-
factor score (r=−0.68, n=18, p=0.002). In contrast, neither the WAIS-3 Working Memory
Index (r=0.12, n=12, p=0.71) nor the WAIS-3 Processing Speed Index (r=0.16, n=18, p=0.52)
significantly predicted GORT-4 performance. No other significant relationships were found
for reading tests with symptoms or neurocognitive tests.

GORT-4-Comprehension (r=0.64, n=19, p=0.003); GORT-4-ORQ (r=0.61, n=19, p=0.006);
NDRT-T (r=0.63, n=19, p=0.004); and NDRT-C (r=0.63, n=19, p=0.004) were all also
significantly correlated with ILS-PB scores, with higher levels of reading comprehension being
associated with less need for community supervision.

Since significant differences were found between patient and comparison groups on education
and SES, the analyses for between group differences were repeated using education or SES as
covariates. Using MANCOVA, no significant between-group differences survived, suggesting
that impairments in reading may have significantly influenced the reduced educational
achievements and SES levels of the subjects since education and SES were significantly
interrelated (r=0.74, p=<0.01). However, significant between group differences remained for
five of six measures (GORT-Rate, GORT-Fluency, GORT-ORQ, CTOPP-APA, and NDRT-
C) following covariation for parental SES.

4. Discussion
4.1. Summary of findings

Although reading is a critical life skill, it has been consistently understudied in schizophrenia.
The major finding of this study is that patients show substantial impairments in reading ability
vs. both normal comparison subjects (p<0.003) and age-appropriate norms (p<0.01). As a
group, patients' reading level was 3.4 years below their achieved educational levels. Between
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21% and 63% of patients met criteria for dyslexia depending upon diagnostic model. Further,
deficits correlated both with independent measures of visual magnocellular functioning and
with global achievement as measured by the SES, suggesting that failure to achieve appropriate
reading levels may significantly reflect underlying perceptual level disturbances and may
significantly affect occupational and role functioning. This finding is congruent with previous
results regarding limitations in attainment and compromised performance commensurate with
education in secondary school for individuals with schizophrenia (Fuller et al., 2002).

In contrast to substantial deficits in specific reading functions, patients showed no substantial
deficit in single word reading, as measured by the WRAT3, nor in premorbid IQ, consistent
with prior research. Reading deficits were significantly impaired not only on measures of
comprehension (e.g., GORT-4-Comprehension), but also on tests that specifically evaluated
orthographic (e.g., GORT-Rate/Fluency) and phonological (e.g., CTOPP-APA) processing.
Among batteries tested, the deficits were most pronounced on the GORT and CTOPP. Least
deficits were observed on WJ-III tests where life experience and language comprehension skills
may permit the use of compensatory strategies (e.g., guessing based on context: e.g., WJ-III-
C) to overcome mechanistic deficits. Impaired scores on some tests, such as the GORT-4-
Comprehension, were significantly related to more global cognitive functioning, as reflected
by PANSS cognitive factor score, suggesting a contribution of higher order dysfunction. In
contrast, impaired performance on GORT-4-Rate and CTOPP-APA were unrelated to
generalized cognitive symptomatology, suggesting that symptoms do not interfere with visual
and auditory aspects of reading. Further, deficits in GORT-4-Rate and CTOPP-APA also
showed correlations with Comprehension, suggesting both “bottom up” and “top down”
influences on impaired reading comprehension in schizophrenia. Our finding of low GORT-4-
Comprehension and NDRT-C scores is consistent with prior reports of low comprehension
during silent reading in schizophrenia (Hayes and O'Grady, 2003).

4.2. Reading and visual processing deficits
To answer our research questions of whether a distinct pattern of reading deficits for individuals
with schizophrenia emerged and whether these deficits are associated with magnocellular
processing deficits, we used a range of models for diagnosing specific reading disability and
classified our sample accordingly. The prevalence of reading impairment in our patient sample
was higher than in our comparison group (0–20%) or the general population (2–20%) (Spafford
and Grosser, 2005), with almost half the patients and no controls meeting criteria for our
proposed Model 6. Together with the discrepancy between reading level and education, this is
highly suggestive that individuals with schizophrenia are prone to learning disabilities
particularly in the years immediately preceding illness onset. Reading skills normally improve
during high school years. If the poor reading scores of our patients predated onset of their
illness, our results may help to explain the limited number of patients who participated in post-
high school education. Most diagnostic models appeared approximately equivalently
successful in identifying reading dysfunction in schizophrenia. Overall, patients were classified
as having generalized, rather than specific orthographic or phonological patterns, consistent
with documented deficiencies in both early auditory (Javitt et al., 2000; Javitt et al., 1995a;
Cienfuegos et al., 1999) and visual (Butler et al., 2005, 2001; Kim et al., 2005; Schechter et
al., 2003) processing in schizophrenia.

As predicted, we found a strong relationship between reading impairment and magnocellular
processing deficits as demonstrated by impaired contrast sensitivity to low-, but not high-,
spatial frequency stimuli. Patients with reading impairment had lower contrast sensitivity
(higher thresholds) than either non-impaired patients or controls. Performance by patients
without reading impairment did not differ significantly on contrast sensitivity measures
compared to controls.
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4.3. Study limitations and implications of reading impairment for future studies
Study limitations include a small sample size and constricted variability of ethnicity and
socioeconomic status in our patient sample, which limit generalizability of the results. In
addition, further evaluation with a broad array of neurocognitive measures would be beneficial
for investigating additional potential contributions to reading comprehension (e.g. verbal
learning measures).

We believe that reading, as a complex and integrative functional behavior, is an important area
for future research in sensory processing deficits in schizophrenia. We suggest that researchers
view single word reading (WRAT3) performance with caution because it may have limited
value as a true estimate of reading ability. We also recommend consideration of a brief reading
battery inclusive of the GORT-4, as a test of global reading ability that can focus on rate,
fluency and comprehension as separate components, as well as CTOPP phonological
processing (e.g. CTOPP-APA), for adults with schizophrenia for potential diagnosis of specific
reading disorder. Deficits in reading ability should also be considered in distribution of written
materials (e.g., legal notifications, consent forms, psychoeducational materials).

In summary, while patients do indeed show relatively intact single word reading, as per
previous reports, they nevertheless show highly impaired reading ability when confronted with
“real world” materials. The deficits are manifest not only as reduced comprehension, but also
as deficits in decoding the orthographic and phonological information necessary for parsing
written text and converting written information into the “inner speech” necessary for semantic
decoding. Since reading fluency depends on lower level processes of phonological processing
and orthographic processing being intact (Wolf and Katzir-Cohen, 2001), our data suggest that
impaired comprehension in our patients is related to these earlier processes as expected. It has
been said that the act of reading requires the reader to simultaneously read the lines (decode
for comprehension), read between the lines (make inferences about meaning) and read beyond
the lines (transfer the knowledge) (Manzo and Manzo, 1993). While individuals with
schizophrenia are known to have difficulty in inferential and abstract thinking and transferring
information from one situation to another, our findings highlight the implicit difficulties in the
first step of just “reading the lines”.

Although the present study did not employ specific measures of occupational or role
performance, reading ability was found to correlate with global outcome as measured by the
ILS-PB. Because none of the subjects in the present study had a childhood history of
schizophrenia and had not previously been diagnosed with dyslexia during childhood, it is
quite possible that the deficits we observed did not manifest until relatively late in childhood
or during teen-age years. Indeed, such a supposition is consistent with a retrospective analysis
of reading scores among individuals who subsequently developed schizophrenia. The finding
that reading deficits in schizophrenia show both phonological and orthographic antecedents
suggest that reading remediation approaches designed for treating developmental dyslexia may
be effective also in schizophrenia remediation.
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Fig. 1.
Contrast sensitivity by group.
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Table 1

Demographic data: sample characteristics for patients and controls [mean (S.D.)]

Patients (n=19) Controls (n=10)

Age 38.3 (9.6) 28.7 (9.0)

Education** 12.4 (2.3) 15.2 (0.85)

Quick IQ 103.1 (7.1) 104.6 (8.2)

Subject SES** 26.9 (9.4)a 43.1 (12.0)

Parental SES 43.2 (22.2)b 47.0 (11.2)

Edinburgh score 18.0 (2.5) 13.9 (6.5)

Gender

 Male 18 (95%) 6 (60%)

 Female 1 (5%) 4 (40%)

Ethnicity

 White, Non-Hispanic 7 (37%) 7 (70%)

 Black, Non-Hispanic 7 (37%) 2 (20%)

 Hispanic 2 (10%) 0 (0%)

 Other 3 (16%) 1 (10%)

a
n=18.

b
n=16.

**
p<0.01.
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