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Abstract

Background

Previous studies of therapy for acquired anomiaheaated nouns in isolation. The effect on
nouns in connected speech remains unclear. Inegent study we used a nowveln syntax
therapy (Herbert, R., Webster, D., & Dyson, L., 2012, Efteof syntactic cueing therapy on
picture naming and connected speech in acquireasanheur opsychological

Rehabilitation, 22, 609-633) and found an increase in the numb@eterminer plus noun
constructions in narrative after therapy.

Aims

Two aims arose from the previous study: to iderttify critical ingredient in the noun syntax
therapy, specifically whether this is lexical protio, or the syntactic context; to extend the
analysis of the effects beyond narrative into cosaon.

Methods and procedures

We compared the effects of lexical therapy with éhoEnoun syntax therapy in one
individual with aphasia, in a sequential interventdesign. We analysed the effects on
conversation and on narrative.

Outcomes and Results

There was improved picture naming of treated waifftkr both therapies. Lexical therapy
had no impact on narrative and conversation, wisemean syntax therapy led to more noun
production, primarily in the context of determiqeus noun combinations.

Conclusions and implications
The results support the claim that greater impacatarrative and conversation can be
achieved for some people with aphasia, by treatons in syntactic contexts.

What this paper adds

Research into anomia therapy suggests that pumeiyal approaches, treating words in
isolation, are not guaranteed to impact on namativconversation. We describe here a
therapy which provides one means of bridging tlag, dpy treating nouns in determiner plus
noun phrases. In this single case study we founthpact on narrative and conversation
from the noun syntax therapy but not from the laktberapy. We provide prognostic
indicators relating to selection of this therapydtiner speakers with aphasia.
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INTRODUCTION

Most people with aphasia present with some degraaamia (e.g. Nickels, 1997). This
affects production of words, both in everyday casaéon, and in test situations. The impact
is significant in terms of reduction in the qualitycommunication life. Theories of spoken
word production have been applied to this defitibider to refine diagnosis, and inform
intervention (Lesser, 1989). Models incorporatieghantic and phonological representations
have dominated (e.g. Caramazza, 1997). Assessrhtiigse two levels is routine in research
and clinical work, and related therapeutic methoalge emerged.

Evidence exists regarding the effectiveness of séimapproaches (e.g. Boyle & Coelho,
1995; Howard, Patterson, Franklin et al., 1985) gimahological approaches (e.g. Herbert,
Best, Hickin et al., 2001; Fisher, Wilshire, & P&orsl, 2009; Hickin, Best, Herbert, et al.,
2002; Hickin, Herbert, Best, et al., 2006; Micédlmitrano, Capasso, & Caramazza, 1986).
These therapies target nouns in isolation, hereadterred to as ‘lexical therapy’. The
research has shown shown positive outcomes ornr@inaming, primarily for items treated
in therapy (see Wisenburn & Mahoney, 2009).

The findings above are encouraging, but the extentich lexical therapy impacts on
everyday communication remains unclear. Studies haag/sed narrative, discourse, or
video-retelling (e.g. Conroy, Sage & Lambon Rapb09). A few studies have attempted to
measure conversation. Herbert, Hickin, Howard e{24108) proposed a method for assessing
lexical retrieval in conversation which Best, Gigs&reenwood et al. (2011) used to assess
lexical retrieval in 13 people with aphasia. Thegart improved lexical retrieval in
conversation in around half of the participantsisHuggests that lexical therapy may in
some cases engender generalised improvement tareimi@val, whilst in others there is little
effect. In the interests of all people with aphagiaose main concern is their ability to
converse daily with other people, this lack of sg@vidence means that alternative
approaches need to be considered.

The mechanism underlying lexical therapy has beptaged within the context of single
word production theories such as that describe@drnpmazza (1997). Miceli et al., (1996)
refer to this theory to explain their finding o#m-specific effects of phonological therapy.
They hypothesised that therapy strengthens the lekween word-specific semantic and
phonological representations, thus only those wdnastly treated in therapy benefit.
Howard, Hickin, Redmond et al. (2006: 960) propoted therapy operates by
simultaneously raising the resting level of acimatof a target word’s nodes at an
intermediate lemma level (see below) and the plagicdl level, which may also strengthen
the mapping between levels. This increased effayier the system results in easier retrieval
of words practised in therapy, but no change toeatéd words.

Of interest here is a second group of theorieschvimcorporate an independent lexical
syntactic lemma level in their architecture (e.gll®t al., 1997; Levelt et al., 1999). Lexical
syntax is integrated in the processing system,saeckfrom lexical semantics, and providing
access to phonological output. The word-specifidastic information accessed here is
separate from sentence syntax, but links closetlyggbknowledge. Lexical syntactic
knowledge includes word class information, and niouns, grammatical gender, plural form
information, and mass and count status. Accesxiodl syntax within the lexicon informs
the construction of noun phrases, and the linlsetdence syntax then allow sentences to be
constructed. It is feasible that this level of eg@antation may be impaired in aphasia, and, in



such cases, a targeted therapy should addressnbeitment. In addition, in order for people
with aphasia to produce structures beyond singlelsydherapy which facilitates both single
noun production and related phrase-level lexicatagtic information, might be beneficial.
This therapy might enable the production of full nqnrases, and these can then combine
with other phrase structures in connected speech.

Evidence exists however which indicates that Id»dgatax is only likely to be activated
when explicitly required, such as when marking gertevelt et al, 1999; Schriefers, 1993).
When explicit surface marking of syntax is not regdj for example in picture naming of
objects, lexical syntactic information may not laenatically activated. The tasks used in
lexical therapies do not require explicit markifggntax, which suggests that these
interventions will not automatically activate leaicsyntactic information.

To address this, Herbert, Webster and Dyson (20&2¢loped a novel form of intervention,
based upon theories incorporating lexical syntdseyldescribed an original intervention for
word-finding deficits, termedoun syntax therapy, which they trialled with six participants
with aphasia. The therapy focused on productioroahs in determiner plus noun structures.
Picture naming improved after the interventionfiee of the six participants, and positive
effects were also found on determiner plus noudyecton in narrative for five participants.

The authors explained the effects with referenddeémotion of scaffolding (Linebarger,
McCall & Berndt, 2004), provided by the syntactiarhe. Provision of the frame lessens the
demand on resources, thereby easing productioonofected speech. As a result, speakers
can concentrate more resources on noun retriesaf.itThe noun syntax intervention targets
the determiner plus noun phrase, so the lingussticcture of determiner plus noun may be
easier to access after therapy, and this supp@stion of nouns into the noun slot. This
hypothesis has implications for generalisationhefapy effects beyond treated words to
those not seen in therapy. From this it is feadsibat therapy effects will generalise beyond
the treated words. Thus nouns in general shoulégbiereto produce, not just those seen in
therapy sessions.

In our previous study this prediction was uphelddeterminer plus noun production in
connected speech, with five participants showingrowement. It was not upheld in terms of
effects on untreated word sets however. We ardusgdhis might be due to the test format,
which asks participants to name untreated wordgyusingle nouns, and does not ask for
related noun syntax production.

The issue of who might benefit from this type demvention is critical. A deficit in noun
syntax knowledge might be assumed to be specifietple with agrammatic aphasia, and
thus the therapy might only be applicable to th@ugr In the previous study however we
found impaired noun syntax in all six speakersy fdfuwhom had fluent non-agrammatic
output. Of these four speakers, three produced aetegminer plus noun structures in their
connected speech after therapy. The most impairddterminer production were the two
speakers with agrammatic aphasia, and one of 8peEsskers increased their production of
noun syntax structures, while the one with the rsesere deficit did not. We are therefore
open-minded about the relationship between gesgraihctic function, and the degree to
which noun phrase information is available andm&mnable to therapy.

The noun syntax therapy described in Herbert €R@ll2) contained two potentially active
ingredients: a lexical component, involving prodoictof the noun via repetition; and a



lexical syntactic component. Although there is Inearetical reason why this should be the
case, it is possible that the lexical componentrdmuted to the change in noun phrases in
narrative. In the study described here we theratmiated the effects of the two components,
by comparing a purely lexical therapy with the neyntax therapy.

We hypothesised that a lexical intervention targgetiouns in isolation would lead to gains in
picture naming, no change to untreated noun sedlsna change to noun phrases in
connected speech. In contrast, we predicted tieatdlin syntax intervention would lead to
gains in picture naming, and to increased noungghcamplexity and noun production in
connected speech. We remained equivocal on thig Bfk=cts of this therapy on untreated
word sets, as the previous study had failed todimeffect.

We compared two interventions. A lexical therapyoimng phonological cueing, derived
from Hickin et al. (2002), was administered fifBhe lexical therapy was selected to act as a
comparison for the noun syntax therapy. The laves designed to increase awareness of the
syntactic contexts in which nouns appear, i.er @ietain determiners, and hence increase
production of determiner plus noun combinations.

For both therapies mass and count nouns were ubede™iffer in English in terms of their
canonical syntactic structures, for example, siagobunt nouns combine frequently with ‘a’,
whereas mass nouns combine frequently with ‘sowe’ .used these differences in the
therapy in order to develop awareness of deternglusrnoun phrases. We analysed the
effects of both interventions on determiner and naaguction in narrative and
conversation.

METHODS
Participant

MH is female, aged 70 at the start of the studihtrhanded, and a native speaker of British
English. She had no known visual or hearing impaitrand no other significant medical
history. She was educated to age 14. At the tinteeo§tudy she was living independently at
home, supported by regular social contacts.

MH sustained a single ischaemic left hemisphere GWAyears prior to the study. She
presented with non-fluent agrammatic aphasia, aitarked word-finding deficit, and a
mild right-sided hemiparesis affecting the upperdi She was aware of her language
disability, and able to actively participate in@ssment and therapy activities. She was
recruited to the study via a voluntary servicesagngroup. Ethical approval for the study
was obtained from the University of Sheffield Resbd&thics Committee and MH gave
informed consent to participate in the researchapiaasia-accessible information and
consent form (Osborne, Hickin, Best et al., 1994H was the subject of an investigation
into her noun syntax processing (Herbert & Besi@®ut she did not take part in the study
described in Herbert et al., (2012).

The results of language tests are presented ia 1alfAn extract from the Cinderella narrative
before intervention, is shown in figure 1.

Table 1 here



Figure 1 here

MH has a significant word-finding deficit. She malsemantic errors in production, which
she does not reject, including many category canatd and associative errors. Mass nouns
were significantly worse than count nouns, anddpeken production was cueable by noun
syntax (Herbert & Best, 2010). Her semantic proogsis mildly impaired. There was no
evidence of a deficit in visual processing. MH hgsossible mild impairment in output
phonology, shown in repetition errors to low freqeg/low imageability words, such as
coffer repeated as ‘coffee’.

Her reading aloud was impaired; she made semamtizigual errors, and could not read
non-words, indicating deep dyslexia. Digit span s@gerely impaired. In spoken sentence
comprehension MH made errors on reversible aceémgesices, sentences with embedded
clauses, and those with moved arguments. The ragrerrors involved selection of the
reversible distracter.

MH'’s spoken production is non-fluent, interruptgddauses and fillers, and contains some
nouns, but few main verbs. She produced a rangewf phrases, including nouns in
isolation, determinethe or a plus a noun, and numeral plus noun combinationsr&dwere
no explicit syntactic errors in noun phrase proaungtbut there were omissions of
determiners, and of nouns. She used the pronoffamal“this one” frequently to replace the
noun.

From the Cinderella narrative we computed MH's dateer index (Saffran, Berndt, &
Schwartz, 1989) by taking the total noun phrasekersample which required an obligatory
determiner, and dividing into this figure the tgtabduced correctly by MH. This gave a
value of 0.56, indicating that MH has access tewmheiner plus noun constructions, but often
omits obligatory determiners. In Herbert & Best1@pwe reported that MH was at chance
on our noun syntax judgement task, which investid&xplicit knowledge of noun syntax.
Implicit knowledge was evident however, shown in fesponse to determiner cuasafd
some), which facilitated her noun production, and thetfthat her determiner selection errors
in repetition all obeyed syntactic rules. For exargile repeated ‘some brass’ as ‘the brass’.
We conclude therefore that MH has a deficit in patitun of determiners, but that she has
implicit knowledge of lexical syntax for nouns, whiis shown by her positive response to
determiner cues, and in her determiner selectimrser

Summary

MH has agrammatic non-fluent aphasia with sevecgrga. She has impaired semantic
processing. Errors in picture naming, repetition satling aloud involve mainly lexical
selection errors. Her lexical syntactic processiuag impaired. There was evidence of a mild
phonological impairment. We propose that MH’s wéirating deficit arises from three
sources: mildly impaired semantics, a significagfiait at the lemma level, and mildly
impaired output phonology. Although she producgginer plus noun constructions in
connected speech this is impaired, with frequenssions of determiners, and a limited
range of determiners, but she has implicit knowgedfjlexical syntactic rules.

We then compared MH’s profile to the participantsaided in Herbert et al. (2012). Those
whose picture naming and connected speech imprdtardiae therapy met two criteria.
They had relatively intact output phonology, anelthad some residual access to



determiners in connected speech, in that they qualduce determiner plus noun
combinations on some occasions. MH met both ofetlceteria.

The study we devised involved four stages: assa#simegolving language assessment and
baseline measures; lexical therapy, involving phogichl cueing; noun syntax therapy,

focussing on determiner and noun combinationsfiuadly a period of no intervention. The
design is outlined in figure 2. Assessments werelaoted twice before the lexical therapy,
after the lexical therapy, after the noun syntaxapg, and after the no intervention period.

Figure 2 here

At each of the five assessment points a set of Eggtests was administered: picture
naming, Cinderella narrative, a sample of conversaand a set of untreated language
control tasks. The outcome measures are describbew.be

Picture naming

The picture naming set consisted of 80 photogralelpscting 40 count and 40 mass nouns.
The sets were matched for key variables. Some iteans foodstuffs, but none were

animate, and none were collective or super-orditeatas, compound nouns or plurals. Name
agreement for the pictures was established (958teater agreement with 15 older adult
controls, mean age 68).

The 80 items were presented in random order omgoater screen, with the instruction to
name the picture with one word. The final respomglein 20 seconds was scored. Errors
were classified as visual; semantic; phonologigafglated words and non-words; and failure
to respond. MH’s responses at assessment 1 areshadable 2.

Table 2 here
Connected speech

For the Cinderella narrative MH retold the storying seen pictures depicting the main
events. The conversations were conducted betweeamdHhe first author. Each
conversation lasted fifteen minutes, the middle fniautes being analysed. The narrative
samples and the conversations were audio-recortkttanscribed orthographically by a
researcher not connected to the study. The firboadhen listened to the audio-tapes and
checked each sample for accuracy.

For each sample we computed the following valued/id: the total number of words in the
sample, the total number of nouns, the proportiomnards which were nouns, the type token
ratio for nouns, the determiner index, the proporvf nouns produced with a determiner and
the number of determiner types. We included tha tmatmber of nouns so that we could
compute proportional data.

In counting the nouns we included semantic and plogical paraphasias. Perseverations
such as ‘shoes shoes shoes’ were treated as oneurdess there was at least one
intervening lexical item (e.g. ‘shoes yes shoesghen each production was treated as a
separate noun. As MH sometimes produced the satmalléerm several times, hence may
have been perseverating, we asked two researabiecemmected with the study to identify



perseverations in the samples. They found one dgmnstance of perseveration at
Assessment 1, and one researcher identified oAssaissment 2. We concluded that this was
not a significant issue, and we included thesestanthe final count. MH tended to use
lexical terms several times for emphasis, ideril&avia the audio-recordings.

We included determiners, quantifiers, and numenreise set of determiners. When MH
counted from one up to the target numeral, thiesevas treated as one determiner.
Pronominal forms involving numerals were excluded(‘two of them’). MH'’s repeated
utterance ‘this one’ was also excluded. All samplese analysed by the first and second
authors, and disagreements were resolved by disouss

Perkins et al., (1999) recommended the use of ptiopal rather than raw data for analysing
conversation data, as participants’ contributionsrof/ary considerably across conversations.
Thus the total number of nouns may be fewer inamerersation than in a second, but be the
same proportionally to the turns taken. We theeefdso included a second proportional
analysis of the conversation samples, by dividimgriumber of nouns produced by the
number of substantive turns taken, where a sulggatotrn is defined as a turn containing at
least one content word (see Herbert et al., 2008% measure has shown positive gains in a
previous study (Best et al., 2011).

Language control tests

Auditory sentence comprehension (CAT: Swinburn.e2805), non-word repetition, and
digit span were used to control for any generajjlage improvement or spontaneous
change.

Intervention

After baseline testing the 80 items in the pictuaening test were pseudo-randomly allocated
to treated and untreated sets for the lexical gemgiving 40 items per set, 20 mass nouns
and 20 count nouns. The treated and untreatedvee¢smatched for naming performance at
baseline. As a result the treated and untreatsd@ethe lexical therapy included equal
numbers of correctly named items. This is the sara@hod as used in a variety of previous
studies (see Hickin et al., 2002; Herbert et &I02 Best et al., 2011; Herbert et al., 2012).

After the lexical therapy the items were re-sottegrovide treated and untreated sets for the
noun syntax therapy, using the same criteria dsedtabove. Half of the items which had
been treated with lexical therapy were then alsatéd with syntactic therapy, with the two
sets matched for performance. The other half afdbt was untreated in this phase. Half the
items which had not been treated with lexical thgnaere treated with noun syntax therapy.
The other half were untreated. As a result, thessewltimately four sets. Set 1 was treated
with lexical therapy only. Set 2 was treated wightactic therapy only. Set 3 received both
treatments. Set 4 received no treatment. Equal ewsdd correctly and incorrectly named
items at baseline prior to therapy were in eachEsgial numbers of mass and count nouns
were in each set. The allocation of items to setshown diagrammatically in figure 3.

Figure 3 here



Lexical therapy

Each item was presented once in each session fotovlidme. If she named the item within
10 seconds, the next item was then presentede lfesled to name the item, the researcher
presented a phonological cue consisting of thé fineneme of the target word plus schwa. If
she still failed to name the item the researchesgmted increasing amounts of the phonology
of the target as follows: the first two phonemaég; first three phonemes; the whole word.
The order of presentation of the items varied acsessions. Each session lasted around 40
minutes. Six sessions in all were completed, ossige per week.

Noun syntax therapy

A sentence frame was presented with each pictiger€f 4). This consisted of a sentence
written in black font size 36, followed by two spadndicated by a red line and a blue line.
The sentence was the same in all sessions fdealki ‘The woman can see....". Two
determiners were used in all sessi@mosie for mass nouns aralfor count nouns. The red

line represented the determiner slot and the lohgethe noun slot. MH was alerted to the
presence of the slots and asked to think abouttards - the determiner and the object name
- throughout the therapy. The researcher pointedeavritten words in the sentence frame
and said them aloud. The cueing therefore inclumtegd sentence and phrase level
information, but the task involved active focustba phrase level.

The level of difficulty increased over the courdehe six sessions. In the first two sessions
MH was shown the correct determiner on a cardth@gicture, and asked to place the
determiner card in the correct position, and saydgterminer and noun. In sessions three
and four she selected the correct determiner framoée of two, positioned the determiner,
and said the determiner and the noun. In sessiomsifid six she produced determiner and
noun without support. If MH was unable to sele& torrect determiner in sessions three and
four this was done for her. If she was unable twipce the correct determiner in sessions
five and six, the written card was presented. Isedsions, if MH was unable to produce the
determiner and noun the researcher said these fiohdr and she attempted to repeat the
two words. Each item was presented once in eadiose®r naming. Items were presented
in blocks of 10 mass or 10 count nouns. Orderewhd within the blocks varied across
sessions. This therapy was therefore identicdlabdescribed in Herbert et al., (2012),
except that a therapist delivered it in place obmputer. The number, length, and frequency
of sessions was the same as for the lexical therapy

Figure 4 here
Maintenance

After completion of the noun syntax therapy, siek®without any intervention elapsed,
after which the final set of assessments was cdethle
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RESULTS
Therapy effects on picture naming

Figures 5a-5d show the numbers correctly nameddh set at each assessment point. The
statistical analysis consists of McNemar’s oneethilests. Baseline comparisons between
Assessments 1 and 2 showed no significant differéorcany of the four sets, indicating that
prior to the therapy phases naming performancestedse.

Figures 5a-5d here

Analysis of the effects d&xical therapy was carried out by comparing scores between
Assessments 1 and 3, for sets 1 and 3 (figurea®&@). Lexical therapy led to significant
gains in picture naming for both sets (McNemar,.p3Gor both analyses). Analysis of the
combined data from the two treated sets showegréfisent overall effect of lexical therapy
at Assessment 3 (comparing Assessment 1: McNenta0pes).

Analysis of the effects afoun syntax therapy was carried out by comparing scores between
Assessments 3 and 4 for sets 2 and 3 (figures &b@n Syntactic therapy led to numerical
gains in picture naming for both sets but compasseere not significant. For items in set 2
(figure 5b), the comparison approached significgieNemar, p=0.06). Analysis of the
combined data from the two treated sets showegrafisant overall effect of noun syntax
therapy at Assessment 4 (comparing Assessment lleMar p=0.03).

To assess maintenance of lexical therapy we arailysel (figure 5a). The effects shown at
Assessment 3 were maintained at both subsequeasgeents, with no significant
difference between scores at Assessment 3 andskseat4, or between scores at
Assessment 4 and Assessment 5. There was alsoificsigt difference between Assessment
1, the higher of the two baseline scores and Assaiss5 (McNemar p=0.04).

To assess maintenance of noun syntax therapy WesadeSet 2 (figure 5b). Recall that this
set showed numerical improvement but this was igoifecant. There was no significant
difference between scores at Assessments 4 anonap&ison of Assessments 1 and 5
showed no difference (McNemar p=0.34). We thereforeclude that the small gains made
in noun syntax therapy for this set were not mametd Accuracy for items treated in both
phases (figure 5¢) was also not maintained, wittctimeparison between Assessment 1 and
Assessment 5 failing to reach significance (McNep%0.50).

Finally there were no significant differences begwany pairs of scores throughout the study
for items which received no treatment, indicatingiable baseline, and no effect of therapy
on production accuracy. This indicates that neitherexical nor the syntactic therapy had

an effect on untreated items.

Effects of therapy on connected speech

The data pertaining to the connected speech sammeshown in table 3. Abridged extracts
from the Cinderella narratives from Assessments and 5 are shown in figure 6. Effects of
lexical therapy are shown at Assessment 3 andtsftéamoun syntax therapy are shown at
Assessment 4. One-tailed Poisson Trend Tests vgexkfor all comparisons, comparing
scores at Assessment 3 with scores at Assessmants2, to analyse effects of lexical
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therapy, and by comparing scores at Assessmerthdsaares at Assessments 1, 2, and 3, to
analyse effects of noun syntax therapy. To analy@eatenance of therapy effects we
compared scores at Assessments 1, 2, and 3, wsssAsent 5.

Table 3 here
Figure 6 here
Cinderella data

Lexical therapy effects

After the lexical therapy there were no significananges for any of the measures: total
number of nouns (z=0.40, p=0.345); proportion ofdgowhich were nouns (z=1.2, p=0.45);
type token ratio nouns (z=-1.4, p=0.08); determindex (z=-0.92, p=0.18); proportion of
nouns produced with a determiner (z=0.52, p=0.3@ylver of determiner types (z=0.47,
p=0.318). The determiners used in the Cinderelteatige at Assessment 3 included ‘a’ and
numerals.

Noun syntax therapy effects

After the noun syntax therapy there were significaoreases in four measures: total number
of nouns (z=2.6, p=0.005); type token ratio now¥2(21, p=0.013); determiner index
(z=2.22, p=0.013); proportion of nouns producedwitdeterminer (z=3.46, p<0.001). The
proportion of nouns and the number of determinpesyincreased, but not significantly
(proportion nouns: z=1.26, p=0.10) (determiner $yEe1.12, p=0.132). Determiners
produced in the Cinderella narrative at Assess@&oinsisted of ‘a’, numerals, possessive
‘his’ and demonstrative ‘this’. All the determinglius noun combinations were appropriate.
The majority of noun phrases produced with a date¥mat this time point involved singular
count nouns, where an obligatory determiner wasired.

Conversation data

Lexical therapy effects

After the lexical therapy there were no significananges for any of the measures: total
number of nouns (z=-1.23, p=0.109); proportion @dms (z=-0.18, p=0.43); type token ratio
nouns (z=0.8, p=0.212); proportion of nouns pesstaltive turn (z=-0.06, p=0.48);
determiner index (z=-0.87, p=0.19); proportion ofins produced with a determiner (z=0.71,
p=0.24); number of determiner types (z=0.23, p=8)4Determiners produced in the
conversation at Assessment 3 consisted of ‘a’ antenals.

Noun syntax therapy effects

After the noun syntax therapy there were significacreases in three of the measures:
proportion of nouns per substantive turn (z=2.5%).006); determiner index (z=1.62,
p=0.05); and proportion of nouns produced with &iheiner (z=3.96, p<0.001). There was
no difference in total number of nouns (z= 0.520881), proportion of nouns (z=0.90,
p=0.18); the type token ratio nouns (z=0.21, p=D)4ar the number of determiner types
(z=0.65, p=0.259). Determiners produced at Assessieonsisted of ‘a’, ‘the’, ‘an’ and
numerals. All the determiner plus noun combinatiese appropriate. Most of them
involved obligatory determiners (e.g. ‘an arm isliag’, ‘going to the doctor’s’).
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Maintenance of therapy effects

Cinderella

Increased production was maintained for three ®fpdrameters at the final assessment: total
number of nouns (z=2.35, p=0.009); proportion aime(z=2.18, p=0.02); and the

proportion of nouns produced with a determiner (242p=0.012). None of the other
measures were significantly different from score8ssessments 1,2 and 3.

Conversation

Increased production was maintained for two of #w@meters: the proportion of nouns
produced per substantive turn (z=5.51, p<0.001,the proportion of nouns produced with
a determiner (z=2.83, p=0.002).

Summary of connected speech data

Lexical therapy had no effect on noun and deternphease integrity, as measured by
determiner index. It also did not affect the numisienouns produced in total, the proportion
of words which were nouns, the syntactic contextich they were produced, or the
number or range of determiners produced. This imé&with the predictions made at the
start of the study.

In contrast, and as predicted, noun syntax thelegpyo changes in all the measures
examined, apart from two variables in Cinderelfe ({proportion of nouns and the number of
determiner types), and two variables in conversdtiom raw score for total nouns and the
type token ratio for nouns). The proportion of neulid increase immediately after the noun
syntax therapy and a significant increase from leefloerapy was evident after follow-up at
the final assessment. There was greater intedritpon and determiner phrases, as measured
by determiner index, in both Cinderella and conagos. In addition there were significantly
more nouns in the Cinderella narrative, and sigaiftly more nouns per substantive turn in
the conversation data. The increase in nouns wgsliadue to increased numbers of
determiner plus noun combinations, and not to mores in isolation. Of note is that none
of the nouns produced in the narratives or the emations appeared in the therapy sets.

In terms of determiner production, MH produced prathantly ‘a’ and numerals in her noun
phrases. This pattern of production maintained tinout the study with minor changes.
After the noun syntax therapy there was a smalhgbdo the range of determiners, with
‘this’ and ‘his’ also being produced in Cindereldand ‘the’ and ‘an’ being produced in
conversation.

Although there was deterioration in some scoréssaessment 5 (follow-up), there was still
some evidence that the effects of noun syntax plyesa noun production and on noun plus
determiner production were maintained after théoplesf no intervention, with number or
proportion of nouns and proportion of nouns produeéh a determiner maintaining their
scores.
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Language control data

Table 4 here

The results for the language control tasks are showable 4. There were no significant
changes for any of the tests, and there were tiogeiffects.
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DISCUSSION

In this single case study we add to the evidense baeffective therapies for word finding
difficulties in aphasia. We provide further detaifshe specific effects of a novel noun
syntax therapy, showing its impact on lexical eatal in picture naming, narrative and
conversation. By isolating the effects of the neyntax therapy we are able to make more
confident claims about the mechanisms of the therap

Previous studies have found item-specific effettey dexical therapy (e.g. Miceli et al.,
1996; Hickin et al., 2002). We therefore predidieat the lexical therapy would lead only to
improved naming of treated words, and this waseddee finding. Treated words improved,
but no other effects were found. These findingsratime with previous research into this
type of therapy and with the theoretical accourfdaning the mechanism of this form of
therapy (Miceli et al., 1996; Howard et al., 200B)e data support the contention that for
some people with aphasia successful carryoverrnatnge and to conversation requires
intervention beyond single words.

For the noun syntax therapy we predicted improvetige naming of treated and untreated
words, and more nouns and determiner plus nourtrcmti®ns in connected speech. The
predictions relating to noun syntax therapy wereéh@whole upheld. Nouns treated in
therapy improved (when the analysis included thele/set of 40 words), although this was
not as marked an improvement as that found focé&xherapy. There were more nouns,
more variety of nouns, a higher determiner indexl, more determiner plus noun phrases in
the Cinderella narrative, and the proportion ofmoincreased non-significantly, as did the
range of determiners used. The total nouns, thegption of nouns, and the variety of nouns
did not improve in conversation, but the proportddmouns in each substantive turn
improved, and the determiner index and proportioteterminer plus noun combinations
increased. The data indicate that MH’s accessterméner plus noun combinations
improved as a result of the noun syntax therapyt,\&as only after this therapy that a change
to the syntactic structure of her noun phrasesidatified. The increase in the number of
nouns appears to relate to the increase in determlas noun constructions.

There was however no increase in picture namingoeated sets of words. We did not find
effects on untreated words in the previous studyrifrt et al., 2012), and we argued there
that this might be due to the naming task itselficlr did not incorporate determiner
production. Future testing could include a tesdeterminer plus noun phrase production, in
place of bare nouns.

The two interventions differed in the degree toakhmaming of treated nouns improved.
Gains after lexical therapy were 23%, whereas gaites noun syntax therapy were 18%.
This may reflect a larger effect of lexical therapgnich arguably targeted only access to
phonological representations. Or it may be an actesf the study design, in which the
lexical therapy had the advantage of working sobelyintreated words, whereas half of the
treatment items for the noun syntax therapy haghdly received intervention hence may
have reached ceiling. In addition these words lehlassessed more often. Both prior
treatment (e.g. Herbert et al., 2003) and amouasséssment (e.g. Nickels, 2002) are known
to improve subsequent noun naming. A future studydccompare two orders of
administration of the therapies, or compare twaigsoof participants in a randomised
controlled trial.
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The mechanisms of therapy

We propose that there are two mechanisms operatithg noun syntax therapy. The first
leads to better picture naming of items treateithémapy, and has been explained in terms of
spoken word production models incorporating lexgghantic and phonological levels of
representation (e.g. Caramazza, 1997) or in tefmmodels incorporating a lemma level
(Howard et al., 2006). The therapy raises therrgsével of activation of a word’s nodes at
two adjacent levels - lexical semantic or lemma, gimahological - and strengthens the links
between nodes. As a result of this increased effay of operation of the system, treated
words are produced more readily after repeatedhatieat naming. This mechanism
underlies the lexical therapy and the lexical congmbrof the noun syntax therapy.

The second mechanism in the noun syntax therapgecos lexical syntax as incorporated
into theories such as Dell et al. (1997) and Lesedl. (1999). As noted previously, the body
of research into lexical syntactic priming finds,tbe whole, that lexical syntax is only
activated when it is explicitly required in prodiact (e.g. Schriefers, 1993). In a similar vein,
in relation to syntax more generally, Viglioccoaét(2011) concluded from their review of
the literature on noun and verb processing thatsyic and lexical processes work
independently, unless obliged to operate in tanbgtie specific task undertaken. Lexical
therapies typically involve tasks which do not reguexical syntactic operations, so, by this
account, lexical syntax is not activated, and sthowit improve.

In contrast, the noun syntax therapy targets noupbrasal and sentential contexts. This
involves activation of noun phrase syntax informaticonsequently, in connected speech,
this syntax is produced more readily, with subsatieéfects on noun production. Noun
production increases as there is syntactic priroimgpuns, created by the production of
‘determiner plus __’ structures into which the n@an be slotted.

A final possibility to consider as a therapy meaghkanis that MH adopted a conscious
strategy of self-cueing through production of tle¢éedminer. This cannot be ruled out, but
against this hypothesis is the fact that MH shoiitdd explicit knowledge of determiners in
all testing, having only implicit knowledge, whiglas shown in her response to determiner
cues and her repetition errors. Other participasits aphasia might be able to develop
determiner cueing as a self-priming strategy buawweenot convinced that was the case here.

Maintenance of therapy effects

The effects of the two therapies on picture nandiiffigred, with maintenance found only in
the set treated with lexical therapy. This primaigphonological forms is positive, as long as
these words are useful to the participant and eressible in everyday conversation. The
noun syntax sets did not maintain their smaller supment. This may be because the
additional focus on determiner selection and prtidaoded to a splitting of limited
processing resources between noun production aedwaers. It may be that more therapy
or more intensive therapy is required in orderdoth determiner phrases and specific
phonological output to improve.

The effects on connected speech were maintaingatnms of number of nouns overall (total
nouns and proportion of nouns for narrative, anghsgoer substantive turn for conversation),
and in terms of the proportion of nouns produced determiner plus noun structure in
narrative and conversation. These are positivefametionally significant findings. It is more
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important to the person with aphasia that they preduore nouns in connected speech, in
particular in conversation, than more picture names

Study design

The data presented here pertain to one individuab, it could be argued, presented with an
unusual pattern of processing of noun syntax. Spaky, MH showed an advantage for
count nouns over mass nouns, a difference whiadpgesared when noun production was
cued with syntax (Herbert & Best, 2010). We do nuaw how other people with similar
aphasic symptoms would react to these cues, mutaasible that MH presents as an unusual
case. On the other hand, she presents with fgplgal agrammatic production, so it is
feasible that other people with this profile wika benefit from the therapy. In the previous
related study (Herbert et al., 2012) participanthiid a similar profile to MH, and he also
showed effects on naming and connected speech.ffioéseof the therapy on a range of
people with aphasia need to be examined furthéoydeonclusions regarding its efficacy
and the mechanism of therapy can be drawn.

The study analysed the effects of the two theragesecutively. There is a possibility
therefore that the effects on connected speecltedfuoom the cumulative impact of the two
therapies, or from a delayed effect of the lexibarapy. Future work could address this
using alternative designs including randomised gsoup

Conclusion

Most people with aphasia have word-finding difftees. They also often present with a
concomitant impairment in production of syntaxeaffng sentence production, but also
causing difficulties at phrase level (Herbert et2012). Lexical therapy can improve lexical
retrieval of nouns in isolation, and as such presan effective form of therapy. Evidence
from a range of sources suggests that isolated pmduction is unlikely to engage lexical
syntax however, so, for speakers with a deficitonn syntax, this form of therapy may not
be able to influence noun retrieval in connectezksh. The data reported here build on the
evidence from Herbert et al. (2012) in isolating #ffects of determiner and noun production
in connected speech to the noun syntax therapyesetding those findings to conversation.
We argue here that improved access to noun syragifigally to determiner plus noun
structures, enables more efficient noun phraseevetrin connected speech. Future research
needs to trial the noun syntax therapy describeel Wweéh a greater range of types of anomia
and degrees of deficit in lexical syntax, in alténeexperimental designs, in order to
provide further evidence concerning the impachaf form of therapy.
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Table 1: Language test results

N= Normal Score Proportion
controls correct
range

Spoken word production

Picture naming test CAT 24 13 0.54
Semantic errors 11 0.46
Semantic processing

Spoken word to picture matching i

(CAT?) 30 25-30 28 0.93
Written word to picture matching

(CAT?) 30 27-30 25 0.83
Pyramids and Palm Treéeghree

pictures) 52 49-52 48 0.92
Comprehension

Auditory sentence comprehension

(CAT?) 32 26-32 16 0.50
Written sentence comprehension

(CAT?) 32 24-32 16 0.50
Phonological output

Repetition words 182 - 175 0.96
Repetition non words 26 - 15 0.58
Read aloud words 182 - 98 0.54
Read aloud non-words 26 - 0 0.00
Phonological STM

Digit span Al 5-9 2.5

Nonverbal

Line bisection - - NAD -
BORBF® Object decision B: Easy 32 28-32 24 0.75
BORB° Object decision B: Hard 32 22-30 24 0.75
Noun syntax

Determiner index (Cinderella i i 056

narrativey

NAD = nothing abnormal detected

8CAT Comprehensive Aphasia Test (Swinburn, Portétcvard, 2005)

®Pyramids and Palm Trees (Howard & Patterson, 1992)
‘BORB Birmingham Object Recognition Battery (Ridd&lHumphreys, 1992)

dMean of two pre-therapy assessments
All other tests available from the authors
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Table 2: Picture naming responses at Assessment 1

n=80 Raw score Proportion
correct
Correct 30 0.38
Visual errors 10 0.12
Semantic errors 24 0.30
Phonological errors 1 0.01
Unrelated errors 3 0.04
No response 12 0.15
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Table 3. Determiner and noun production in nareaéimd conversation

Assessment point: 1 2 3 4 5
Total words in Cinderella sample 172 294 206 234 917
Total words in conversation sample 311 189 212 201 218
Cinderella data

Total number of nouns 16 24 19 37** 35**
Proportion words = nouns 0.09 0.08 0.09 0.16 0.20**
Type token ratio nouns 0.50 0.54 0.360.75* 0.66
Determiner index 0.56 057 0.46 0.82* 0.65
Proportion nouns produced with a determiner 0.33 10.40.38 0.69*** 0.56*
Number of determiner types 4 5 6 8 8
Conversation data

Total number of nouns 15 6 9 17 15
Proportion words = nouns 0.05 0.03 0.04 0.08 0.07
Type token ratio nouns 047 066 056 0.53 0.47
Proportion of nouns per substantive turn 0.44 0.29.43 0.65** 1.00***
Determiner index 0.60 0.67 0.50 0.89* 0.67
Proportion nouns produced with a determiner 0.43 30.30.50 0.80*** 0.67**
Number of determiner types 3 2 2 5 4

Note: Significance values for Poisson Trend te’stp<0.001; **p<0.01; *p<0.05. Figures in bold denote
significant changes.
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Table 4. Untreated language control data

Al A2 A3 A4 A5

Auditory sentence comprehensign=32) 16 20 13 20 15
Non word repetition (n=26) 13 15 13 14 13
Digit span 2.5 2.1 2.1 2.1 2.3

Al to A5 refer to assessments one to-iEAT Comprehensive Aphasia Test (Swinburn, Portétdvard,
2005). Non-word repetition, David Howard, persoc@imunication. Digit span, immediate serial renalhg
staircase method to obtain span.
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this one . and there . and this one as well . atsl gnd pans and er this one as well . a dog .resd t
one as well . this one . and this one as well .thisdone . broom . and er cauldron and er . thés o
as well . keys . but this one and this one

. = micropause

Figure 1. Cinderella narrative sample at Assessrent
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Assessment 1: baseline 1

Language assessment

Assessment 2: baseline 2

Lexical therapy

Assessment 3: post lexical therapy measures

Noun syntax therapy

Assessment 4: post noun syntax therapy measures

No intervention

Assessment 5: maintenance measures

Figure 2. Design of the study
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Status of items Status of items

during during
lexical therapy noun syntax
therapy

—- Untreated

Set 4 -—-lUntrEatedI Untreated

80 words

Figure 3. Allocation of items to sets for therapy
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The woman can see

Figure 4. Noun syntax therapy: example of theragk t
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Figure 5a: Set 1 Lexical therapy only
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Figure 5b: Set 2 Noun syntax therapy
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Figure 5c: Set 3 Lexical therapy then
noun syntax therapy
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Figure 5d: Set 4 No therapy
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Figures 5a-5d. Naming accuracy for Sets 1-4.
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Assessment 1 — baseline
this one . and there . and this one as well . axtsl gnd pans and er this one as w4

. adog . and this one as well . this one . argldhe as well . and this one . broom .

and er cauldron and er . this one as well . kéyd this one and this one

Assessment 3 — after lexical therapy

/b/ ballerina yes it does and then one two of tlieisione as well yes it does er
ballerina and er . coach there as well yes . omewemen and er this one one twg
three four yes it does er this one two of themragaid and then this one and then
horse this one as well . a coach and horse ardsenite a coach and er this one
one two three four five six

Assessment 4 — after noun syntax therapy
what’s two women there /t/ er staircase and a gere and a . this one as well by
his shoes and he’s er this one . one two at evesshnd we . this one as well . ong
two shoes and er slippers and one there he’s améhtwe four five er slippers and
er this one . it's a horse on a . this stable arttis one he’s a . this one

Assessment 5 — after no intervention

a clock . cutlery there . cauldron there . hekisbne. but er a brush and then he
down it's it’s /r/ risen isn’t it one two three foive two /g/ girls and er this one er
this one this one . ooh one two three . it's e time . but er this one . broom er tf
one . one two and then the girl is er . magia istkis one

|24
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Nis

Figure 6. Cinderella narrative sample at AssesssnkBt 4 and 5
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