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Abstract

It is usually assumed that written word is dependent upon spoken word and in aphasia and
similar disorders, speech and written components are equally affected. But there are many
cases where it can be seen that its not always the same and speech and written components
are many a times differently affected. Obligatory phonological mediation hypothesis and
orthographic autonomy hypothesis represent these conflicting perspectives. According to the
obligatory phonological mediation hypothesis, written language necessarily involves
phonological mediation and is entirely dependent upon spoken language. The semantic
system activates the phonological form of a word, which then activates the corresponding
orthographic representation. In contrast, the orthographic autonomy hypothesis posits that the
lexical orthographic representations of words can be accessed without any necessary
phonological mediation and can be directly activated from the semantic system. The
obligatory phonological mediation and orthographic autonomy hypotheses predicts
differently the possible effects of brain damage on written naming. On the basis of the
phonological mediation hypothesis, an impairment at the level of the phonological lexicon
should always affect both spoken and written naming and in double naming tasks, the word
selected for a written response should always correspond to the one selected for a spoken
output. But on the basis of orthographic autonomy hypothesis, the orthographic lexicon can
be accessed directly from semantics therefore it should be possible to observe cases with
impaired spoken naming due to damage to the phonological lexicon with no written naming
deficit and double naming tasks in spoken and written modalities may give rise to lexically
inconsistent responses. In support of this view, a number of cases showing dissociation in
phonological lexical forms and orthographic forms including spared knowledge of
orthographic forms despite an impairment affecting phonological lexical forms with intact
articulatory abilities or lexically inconsistent responses in consecutive double naming tasks in
different modalities of writing and speech have been reported across a number of languages.
Here, different case studies showing dissociation in phonological lexical forms (spoken
speech) and orthographic forms (writing) are reviewed providing evidence that access to the
orthographic form of words can occur independently.
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Introduction

It is usually assumed that written word is dependent upon spoken word and in aphasia and
similar disorders, speech and written components are equally effected. But there are many
cases where it can be seen that its not always the same and speech and written components
are many a times differently affected. Obligatory phonological mediation hypothesis and
orthographic autonomy hypothesis represent these conflicting perspectives.

According to the obligatory phonological mediation hypothesis, written language necessarily
involves phonological mediation and is entirely dependent upon spoken language. During
reading, one go from a written stimulus to a phonological representation before one can
access the meaning of a word. During writing, one retrieve the spoken form of a word in
order to gain access to the orthographic form [1]. The retrieval of the spoken form of the
word or phonological lexical retrieval involves the activation of a lexical-semantic
representation in the semantic lexicon. The semantic lexicon contains words and information
about the meaning of words and is linked with the syntactic lexicon.. The selected semantic
and syntactic representation activates the lexical-phonological representation or the
representation of the spoken form of the word in the phonological output lexicon [2]. The
phonological form of the word, then activates the corresponding orthographic representation.

There are two main forms of the obligatory phonological mediation hypothesis. According to
the sub-lexical form of obligatory phonological mediation hypothesis, phonological words
are translated into spellings via a sub-lexical phonology-to-orthography conversion route.
According to the lexical form of the obligatory phonological mediation hypothesis, word
spellings are retrieved from the orthographic lexicon via direct links with the corresponding
representations in the phonological lexicon [3].

The autonomy of lexical orthography means that written word retrieval is not dependent upon
phonological mediation and is independent of that. According to orthographic autonomy
hypothesis, orthographic knowledge can be linked directly with the meaning and syntax of
lexical knowledge without phonological mediation although there may be optional
phonological mediation [1]. Without any obligatory involvement of phonology and direct
links with semantics, the orthographic lexicon is involved in the retrieval of written words
[3].

Zhang et al. did a study with healthy participants using a picture–word interference task
requiring participants to write or to speak the names of pictures while trying to ignore visual
distractors, They found a fast and direct link between meaning and orthographic lexicon and
a slow and indirect link between meaning and orthographic lexicon via phonology [4]. In a
study with fifth graders, Bosse et al. found that lexical orthography acquisition or
orthography learning is more efficient when mediated by handwriting than by spelling aloud
[5].

It has always been of interest to researchers if the ability to write depends on the integrity of a
separate cortical centre distinct from areas through which speech is effected [6]. In the left
lateral occipitotemporal sulcus, there is a site known as the visual word form area (VWFA)
[7]. Visual word form area serves as neural equivalent of the orthographic word lexicon for
reading and spelling and is found to be responsive in spelling-based studies [8].



Fig 1. Obligatory Phonological Mediation
(Lexical via Orthographic Lexicon and Sub-Lexical via Sub-lexical Conversion)

Fig 2. Orthographic Autonomy & Optional Phonological Mediation



The obligatory phonological mediation and orthographic autonomy hypotheses predicts
differently the possible effects of brain damage on written naming. On the basis of the
phonological mediation hypothesis, an impairment at the level of the phonological lexicon
should always affect both spoken and written naming and in double naming tasks, the word
selected for a written response should always correspond to the one selected for a spoken
output. But on the basis of orthographic autonomy hypothesis, the orthographic lexicon can
be accessed directly from semantics therefore it should be possible to observe cases with
impaired spoken naming due to damage to the phonological lexicon with no written naming
deficit and double naming tasks in spoken and written modalities may give rise to lexically
inconsistent responses. Many patients with impaired spoken-naming usually also show
impaired written naming but a number of dissociations have also been reported. But not all
spoken-naming and written naming dissociation cases can prove orthographic autonomy
because the mere presence of a spoken naming disorder is not sufficient to establish a lexical
deficit to test the orthographic autonomy hypothesis,as damage at the level of post-lexical
phonological or articulatory processes could also affect spoken naming. Under either
hypothesis, damage to these more peripheral components should not interfere with spelling
performance therefore to prove orthographic autonomy hypothesis, the deficit must be at the
level of the phonological lexicon, since this is the component that would be involved in
phonologically-mediated written naming. Many a times distinguishing between lexical and
post-lexical damage can be complicated but superior written naming has been documented in
several cases where spoken naming disorders were likely due to a lexical impairment. Such
cases provide evidence against the hypothesis of obligatory phonological mediation and
provide strong support for the orthographic autonomy hypothesis [3].

Different observations contribute to the growing evidence of orthographic autonomy. Here,
different case studies showing dissociation in phonological lexical forms (spoken speech) and
orthographic forms (writing) are reviewed providing evidence that access to the orthographic
form of words can occur independently.

Dissociation in Phonological Lexical Forms (Spoken Speech) and
Orthographic Forms (Writing)

Superior Writing vs Speech

A number of case studies have been reported exhibiting superior written vs. spoken naming.

Rapp et al. presented the case of a neurologically impaired individual PW who was often
unable to provide the correct spoken name of an object although he might be able to write its
name correctly. Across the four experimental tasks, on some occasions semantic errors in
spoken naming involved the consistent production of a different semantic error in written
production; or correct but different synonymic responses were produced in the two modalities,
and a few times a correct spoken response was accompanied by a semantic error in writing.
But in spite of considerable damage to the orthographic lexicon, PW was able to produce the
appropriate lexical orthographic form on one out of five occasions on which he was unable to
produce the appropriate spoken form [1].

Bub et al. described a case study with dissimilar written and spoken naming. Written naming
for single words was remarkably superior to spoken naming. There was impaired retrieval of
the underlying sound component of words in rhyme matching tasks and nonlexical



phonological processing was severely impaired in writing to dictation suggesting that written
naming was not mediated by phonological processes [9].

Caramazza et al. described two brain-damaged individuals RGB and HW who showed
similar and high rates of semantic errors in oral naming and oral reading; but did not make
semantic errors in comparable written tasks. Further, results of a variety of lexical tasks with
the same stimuli demonstrated unimpaired comprehension of printed or spoken words,
including those that are orally produced as semantic errors. These patterns of performance
were interpreted as resulting from damage to the phonological output lexicon [10].

Hier et al. presented a case study of a 28-year-old man who developed the fluent paraphasic
speech characteristic of Wernicke's aphasia after an episode of necrotizing temporal lobe
encephalitis. He exhibited superiority of written naming over oral naming along with reading
comprehension modestly superior to his auditory comprehension [11].

Levine et al. presented the case of a 54-yr-old man who suddenly became mute with mild
right hemiparesis. There was complete loss of inner speech and he was unable to appreciate
the phonological structure of words. Written expression, comprehension of speech and print
were slow but largely unimpaired [12].

Patterson et al. described a severely aphasic patient whose spelling ability although impaired
was much superior to his speech and presented entirely different patterns [13].

Semenza et al. described a patient who showed several dissociations between oral and written
language processing after bilateral retrorolandic vascular lesion. There was impaired auditory
comprehension, preserved written comprehension and superior written vs spoken
confrontation naming. Spontaneous speech was fluent and well articulated but consisted of
neologistic jargon, while reading aloud was clearly superior though not perfect. A failure in
retrieving the phonological word form from the semantic system could be the cause of this
dissociation [14].

Piras et al. described a non-fluent aphasic patient, RA, with agrammatic speech and severe
word- finding difficulties. His performance on picture naming tasks was significantly worse
in the spoken than in the written output modality. Errors were predominantly omissions. Few
semantic paraphasias were present. Semantic errors did not arise from a deficit in the
semantic system since the patient performed flawlessly on a semantic questionnaire and a
word picture matching task and gave correct definitions of the items. On double naming tasks
the patient gave inconsistent responses (i.e. he correctly wrote the stimulus "z-e-b-r-a" but he
orally produced "giraffe") [15].

Tainturier et al. presented a cas e of a 60-year-old woman YP with a pattern of
frontotemporal dementia. As her disease progressed, YP's ability to write down the names of
pictures remained very good despite a severe decline in oral naming without any articulatory
or post-lexical phonological deficit [16].

Kemmerer et al. described a brain-damaged individual, RR, who showed superior written
over spoken naming of concrete entities from a wide range of conceptual domains. The
dissociation between impaired spoken naming and comparatively better written naming was
significantly greater for unique concrete entities (proper nouns including famous faces and
famous landmarks) than for non-unique concrete entities (common nouns including animals,



fruits/vegetables, tools/utensils, musical instruments, and vehicles). RR's predominant error
types in the oral modality were omissions for unique entities and semantic errors for
non-unique entities. [17].

Law et al. described performance of a Cantonese‐speaking brain‐injured individual, LKY, on
tasks involving oral and written production of single Chinese words. His performance pattern
showed superior written over oral picture naming and better written naming than
writing‐to‐dictation of the same stimuli. The differences in performance between oral and
written naming and between the written tasks with pictorial vs oral input were due to deficits
at the phonological level [18].

Ellis et al. reported the language deficits of a single Wernicke's aphasic patient R.D who
showed poor speech comprehension but good reading comprehension. His spontaneous
speech and attempts at reading aloud contained many neologisms and some verbal
paraphasias due to problems with retrieval of the phonological specifications of words from
phonological output lexicon. R.D.'s spelling was superior than his spoken naming and he was
able to spell many words he was unable to say correctly [19].

With a standard quantitative battery Basso et al. investigated left brain-damaged patients with
educational level above elementary school for dissociation between oral and written
expression, speech was found to be selectively impaired in two patients with fluent aphasia
with marked sparing of writing [20].

Dissociation between Speech and Writing

Many case studies have been reported describing dissociation between speech and writing.

Assal et al. presented a case study of an aphasic patient who displayed a dissociation between
his oral and written disorders with oral Wernicke and written Broca [21].

Rapp et al. described the case of a brain-damaged individual whose speech was characterized
by difficulty with all words except for elements of the closed class vocabulary and his written
sentence production was impaired involving the omission of closed class vocabulary items
and the relative sparing of nouns [22].

In a different study, Rapp et al. presented 5 individuals with aphasia with a double
dissociation in which the production of affixes (e.g., the -ing in jumping) was impaired in
writing but not speaking or vice versa suggesting considerable independence of written and
spoken language systems [23].

In another study, Rapp et al. described an individual with a double dissociation of
grammatical category by modality who exhibited greater difficulties in speaking nouns than
verbs and greater difficulties in writing verbs than nouns across a range of both single word
and sentence production tasks [24].

Miceli et al. described the performance of an individual WMA on picture naming tasks that
required two consecutive responses to explore issues concerning the relations between the
phonological and orthographic components of the lexical system. Responses to tasks
requiring responses in different modalities (one oral and one written) often resulted in
lexically "inconsistent" responses. For example, to a picture representing pliers, WMA said



"pincers," but wrote saw; and, to a picture representing peppers, he wrote tomato but said
"artichoke." By contrast, inconsistent responses never occurred in tasks that required two
consecutive responses in the same modality (oral or written). In these tasks, WMA always
produced the same right or wrong response twice suggesting that orthographic word forms
are autonomous from phonological forms, activated directly from lexical semantic
information [25].

Case Study Speech vs Writing Predominant Error Type
Rapp et al.
(1997)

Superior Written vs
Spoken Naming

Semantic Errors & Omissions in Spoken Naming
Different Response in Spoken vs Written Naming

Bub et al.
(1982)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Caramazza et
al. (1990)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Hier et al.
(1977)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Levine et al.
(1982)

Superior Written vs
Spoken Naming

Mute, Absent Inner Speech, Written Expression
Largely Preserved

Patterson et
al. (1987)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Semenza et al.
(1992)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Piras et al.
(2004)

Superior Written vs
Spoken Naming

Semantic Errors & Omissions in Spoken Naming,
Different Response in Spoken vs Written Naming

Tainturier et
al. (2001)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Kemmerer et
al. (2005)

Superior Written vs
Spoken Naming

Semantic Errors & Omissions in Spoken Naming

Law SP et al.
(2006)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Ellis et al.
(1983)

Superior Written vs
Spoken Naming

Semantic Errors in Spoken Naming

Basso et al.
(1978)

Superior Written vs
Spoken Naming

Selectively Impaired Speech in Two Patients with
Fluent Aphasia with Remarkable Sparing of
Writing

Assal et al.
(1981)

Dissociation between
Speech and Writing

Oral Wernicke vs. Written Broca

Rapp et al.
(1997)

Dissociation between
Speech and Writing

Difficulty with All Words except Closed Class
Vocabulary in Speech, Omission of Closed Class
Vocabulary and Relative Sparing of Nouns in
Writing

Rapp et al.
(2015)

Dissociation between
Speech and Writing

Double Dissociation in the Production of Affixes

Rapp et al.
(2002)

Dissociation between
Speech and Writing

Greater Difficulty in Speaking Nouns than Verbs,
Greater Difficulty in Writing Verbs than Nouns

Miceli et al.
(1997)

Dissociation between
Speech and Writing

Inconsistent Consecutive Spoken and Written
Naming

Table 1. Case Studies Showing Dissociation between Speech and Writing



Conclusion

Two main hypotheses have been proposed regarding the role of phonology in written word
production. According to the phonological mediation hypothesis, the retrieval of the lexical
phonological representation of a word is a compulsory prerequisite to the retrieval of its
orthographic representation. The semantic system activates the phonological form of a word,
which then activates the corresponding orthographic representation. Therefore, deficits to the
phonological lexicon should affect both spoken and written picture naming and in double
naming tasks, the word selected for a written response will always correspond to the one
selected for a spoken output. In contrast, the orthographic autonomy hypothesis posits that
the lexical orthographic representations of words can be accessed without any necessary
phonological mediation and can be directly activated from the semantic system therefore
there can be preserved written naming despite impaired lexical phonology following brain
damage and double naming tasks in spoken and written modalities may give rise to lexically
inconsistent responses. In support of this view, a number of cases showing dissociation in
phonological lexical forms and orthographic forms including spared knowledge of
orthographic forms despite an impairment affecting phonological lexical forms with intact
articulatory abilities or lexically inconsistent responses in consecutive double naming tasks in
different modalities of writing and speech have been reported across a number of languages.
This pattern can’t be explained by obligatory phonological mediation but can be explained by
orthographic autonomy. Altogether, these studies confirm the orthographic autonomy
hypothesis providing evidence that access to the orthographic form of words can be
accomplished independently, without the mediation of phonology.
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