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Abstract:
In a clinical language evaluation, procedural discourse is often afforded less emphasis than either narrative or expository discourse. Yet, the generation of procedural discourse is a highly complex task that demands the integration of a range of cognitive-linguistic skills. The aim of this paper will be to investigate those skills with a view to demonstrating the potential diagnostic significance of procedural discourse in a clinical language evaluation. The context for these remarks will be the study of seven adults with right-hemisphere damage who were studied at two clinical facilities in the United States. These adults were recorded as they attempted to explain to an examiner how they would make a peanut butter and jelly (jam) sandwich. An analysis of the discourse produced by these adults reveals a complex and highly variable profile of skills and deficits. It will be argued that this profile is a consequence of cognitive and linguistic heterogeneity in the RHD population, with language impairment manifesting itself in different ways across a range of clients.
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1. Introduction
It has been recognised for some time that focal damage to the right hemisphere of the brain can result in a language disturbance which is quite unlike the classical aphasia syndromes (e.g. Wernicke’s aphasia). Investigators over the years have struggled to capture this disturbance. Terms such as egocentric, verbose, and tangential are just a few of the labels that have been used to characterize the language disturbance in right-hemisphere damage (RHD). Notwithstanding a lack of terminological agreement, there is at least a general consensus that the disturbance arises as a result of focal damage to the right hemisphere. This is most often caused by a stroke or cerebrovascular accident. Less common causes include brain tumours, cerebral abscesses, and traumatic brain injuries. A further point of consensus is that the language disturbance in RHD cannot be assessed adequately through the use of language tests and batteries of the type that are routinely used by speech-language pathologists to assess clients with aphasia. Rather, the somewhat elusive language impairments of these clients are best assessed through discourse production tasks. Typically, these tasks include story telling (narrative discourse), picture description (expository discourse), and giving directions and instructions (procedural discourse). One of these forms of discourse has been used less consistently than the others in a clinical setting. That form is procedural discourse. In this article, it will be argued that procedural discourse has potential diagnostic significance in a clinical language evaluation which its relative neglect by clinicians overlooks.

The argument of this paper will unfold as follows. In section 2, one particular procedural discourse task will be examined in detail. This task requires examinees to explain to an examiner how they would make a peanut butter and jelly (jam) sandwich. In order to be executed successfully, this procedural discourse task requires the skilful deployment of a range of cognitive-linguistic skills. Each of these skills is examined and illustrated using data from adults with no neurological impairment. Then in section 3, the different labels that have been used to characterize the discourse impairments of adults with RHD are examined. It will emerge from this examination that there is a lack of agreement among clinicians about the central features of the language disturbance in RHD. There are two possible conclusions that can be drawn from this state of affairs. First, clinicians lack sufficiently sensitive diagnostic tests with which to obtain a definitive and reliable clinical description of the language disturbance in RHD. Second, wide variability is inherent in right-hemisphere language disorder, with individual clients exhibiting one or more impairments from a wider constellation of cognitive-linguistic impairments. In section 4, support for the second of these conclusions is based on an examination of the procedural discourse of seven clients with RHD. Data from these clients is available through RHD Bank, part of the TalkBank System (MacWhinney et al., 2011). Finally, in section 5, a new and more prominent role for procedural discourse tasks in a clinical language evaluation of adults with RHD is considered.               

2. Examining procedural discourse
Procedural discourse pervades everyday communication. When speakers explain the rules of a game to a listener, give directions to a motorist, and describe the steps to be followed in a recipe, they are producing procedural discourse. All of these communicative activities involve a hearer who wants to be guided through stages or steps in a procedure, and a speaker whose role it is to ensure that these stages are made manifestly clear so that they can be easily followed. If the speaker performs this role badly by omitting stages, conveying stages in the wrong order, or performing any one of a range of other errors, then no-one would be surprised if a hearer is unable to follow the rules of a game or arrive at a particular destination at the end of a car journey. However, the rather mundane role of procedural discourse in everyday communication belies the cognitive and linguistic complexity of this form of discourse. In this section, that complexity is laid bare in an examination of the cognitive-linguistic skills that are needed to plan and produce procedural discourse. To illustrate the use of these skills, the procedural discourse of adults with no neurological impairment will be examined. This data will provide an important normative benchmark for the examination of procedural discourse in adults with RHD in section 4. But first, some introductory remarks are necessary about one particular procedural discourse task, the peanut butter and jelly sandwich task. By examining the stages in this task, it will be possible to delineate the specific cognitive-linguistic skills that speakers must possess in order to produce procedural discourse.

Imagine you are asked to explain to someone how to make a peanut butter and jelly sandwich. You might begin by describing the items you need to use such as a knife, a plate, and a jar of peanut butter. You might even go as far as saying where you would fetch these items from, such as the cutlery drawer for the knife and the cupboard for the jar of peanut butter. The type of knife to be used may also be further specified as not all knives will be equally efficient at spreading a substance of thick consistency like peanut butter. You will probably also say something further about the type of bread and peanut butter to be used. This may simply be an issue of preference in that you prefer brown bread over white bread, or smooth as opposed to crunchy peanut butter. Up to this point in the discourse, you have described features and conditions which are a prelude to the main activity of sandwich-making. The next step will be for you to think about the order in which various actions need to be undertaken. First, two slices of bread must be removed from a loaf and placed on a plate. Then, peanut butter is applied to one of these slices using a knife. Either the same knife or a spoon is used to spread jelly (jam) onto the other slice of bread. Finally, the two slices are brought together and cut into rectangles or squares. The entire procedure can be successfully communicated to a hearer in less than one minute. It appears that nothing could be simpler.

But this appearance is misleading. This is because what you have undertaken here is actually a high-level exercise in executive planning, mental state attribution (or theory of mind), and language encoding. To appreciate this, let us consider the cognitive-linguistic skills which are integral to this procedural discourse. Before a speaker produces his first utterance, he must engage in a type of mind-reading. The speaker must establish what his hearer already knows so that he can avoid communicating certain information to the hearer. For example, no speaker would see the need to describe what peanut butter is or to explain what a knife and a plate are. This shared or background knowledge can remain implicit in the discourse that the speaker produces. What cannot remain implicit and must be stated explicitly are the specific actions that constitute sandwich-making. This is where mind-reading or mental state attribution becomes a bit more complex. This is because the speaker may well believe or in some cases even know that the hearer already knows the actions that are needed to prepare a peanut butter and jelly sandwich. However, the requirements of the task demand that the speaker view the hearer as essentially ignorant – the hearer must be explicitly told how to make a sandwich. In short, there are at least two types of mental state attribution at work in this procedural discourse. One type involves withholding information which is known to the hearer. The other type involves making explicit information which is also likely to be known to the hearer. The speaker must simultaneously keep in play two opposing mental state relationships to the hearer.

Having decided what information should be explicitly communicated to a hearer, the speaker must then make decisions about the order in which that information is to be communicated. In any procedural discourse, some actions or steps must be communicated before other actions or steps. The order in which actions are expressed usually reflects temporal and causal relations between events. For example, peanut butter must be applied before the two slices of bread are placed together. Otherwise, a causal condition on joining the two slices of bread – that each slice has either jelly or peanut butter on it – has not been satisfied. It is executive function skills, and specifically the ability to plan and organize discourse, which enables a speaker to relate actions and steps to a hearer in a meaningful and logical order. When these skills are impaired, as they often are in adults with acquired brain damage, procedural discourse can appear disorganized and fragmented. In such a case, the steps in a procedure may not be related in the correct order. For example, a speaker may tell a hearer that the slices of bread are cut into squares before any jelly or peanut butter has been spread on the bread. Executive function skills are essential to procedural discourse in other respects. The ability to inhibit pre-potent information is another important executive function skill. Mention of peanut butter may prime other information or memories that are at best tangential to the procedural discourse task at hand. If this executive function skill is impaired, then we might expect to see the intrusion of irrelevant information into a speaker’s discourse.                                      

Clearly, in the absence of syntactic and semantic structures, it is not possible to express the utterances that convey information to a hearer. So the production of procedural discourse also requires language encoding skills. In terms of syntax, knowledge of word classes, phrases and clauses is integral to discourse production. A speaker must be able to use compound nouns (peanut butter), count nouns (knife) and non-count nouns (jelly), as well as adjectives (smooth, crunchy), verbs (spread, cut), and prepositions (on, out of). Noun phrases (a plate), verb phrases (spread the jelly), and prepositional phrases (bread on the plate) are also integral to language encoding. Several types of clause may be used in the sandwich procedural discourse task. Examples of these clauses are shown below:

I clean the knife which has peanut butter on it. [Relative clause]  
I use a spoon to spread the jelly. [Infinitive clause]
I think that smooth peanut butter is best. [Subordinate clause]

In terms of semantics, the speaker must be able to characterize the roles of various entities in a situation. These roles are called semantic or participant roles, and are associated with specific verbs in a sentence or utterance. Some of these roles are illustrated by the following examples:

I [AGENT] take a jar of peanut butter [THEME] from the cupboard [SOURCE].
My wife [AGENT] spreads the jelly [PATIENT] with a spoon [INSTRUMENT].
Crunchy peanut butter [STIMULUS] thrills my grandchildren [EXPERIENCER].

Of course, structural language skills alone will not result in meaningful discourse if the speaker cannot use cohesive devices. The use of these devices allows hearers to relate one utterance to other utterances in the discourse. Any discourse which lacks these devices can appear disjointed and is difficult for a hearer to follow. The following cohesive devices are some of the most common to be used:

I like smooth peanut butter and put lots of it on the bread. [Anaphoric reference]
When I’m finished with it, I put the jar back in the cupboard. [Cataphoric reference]
My husband likes a sweet jelly, but I prefer a sour one. [Lexical substitution]
I cover the bread with peanut butter and place this slice to one side. [Lexical reiteration]

By way of illustration of these cognitive-linguistic skills, let us now turn to an examination of the procedural discourse of two adults with no neurological impairment. Both adults were control participants in the studies of adults with RHD which were conducted at North Carolina Central University and Nazareth College in Rochester, New York. These studies will be examined further in section 4. In the meantime, an analysis of the procedural discourse produced by two adults with no neurological impairment in response to the sandwich task will further exemplify for readers the complex array of skills described above.

The first speaker (PAR) is a 54-year-old woman. She is right-handed, has 17 years of education, and is a monolingual English speaker. The recording, which was made in June 2016, begins with an instruction from the investigator (INV): 

[bookmark: 2172][bookmark: 2173][bookmark: 2174][bookmark: 2175][bookmark: 2176]1     INV: Tell me how you’d make a peanut butter and jelly sandwich.
[bookmark: 2177][bookmark: 2178][bookmark: 2179][bookmark: 2180][bookmark: 2181][bookmark: 2182]2     PAR: I would gather all my ingredients and put them on the counter.
[bookmark: 2183][bookmark: 2184][bookmark: 2185][bookmark: 2186][bookmark: 2187]3     PAR: Just a good way to start when you’re cooking.
[bookmark: 2188][bookmark: 2189][bookmark: 2190]4     PAR: I used to um do cooking.
[bookmark: 2191]5     PAR: And so I would uh have the bread the peanut butter the jelly a plate and a napkin 
[bookmark: 2192][bookmark: 2193][bookmark: 2194][bookmark: 2195][bookmark: 2196][bookmark: 2197][bookmark: 2198]       and a knife.
[bookmark: 2199][bookmark: 2200][bookmark: 2201][bookmark: 2202][bookmark: 2203][bookmark: 2204]6     PAR: I would take the bread out of the bag, put it on the plate.
[bookmark: 2205][bookmark: 2206][bookmark: 2207]7     PAR: Get the peanut butter.
[bookmark: 2208][bookmark: 2209][bookmark: 2210]8     PAR: Rub it on one side.
[bookmark: 2211][bookmark: 2212][bookmark: 2213][bookmark: 2214][bookmark: 2215]9     PAR: Take the jelly out with a clean knife.
[bookmark: 2216][bookmark: 2217][bookmark: 2218][bookmark: 2219][bookmark: 2220]10   PAR: Because you don’t want to cross contaminate.
[bookmark: 2221][bookmark: 2222][bookmark: 2223][bookmark: 2224]11   PAR: Put the jelly on the other side.
[bookmark: 2225][bookmark: 2226][bookmark: 2227]12   PAR: Put (th)em together.
[bookmark: 2228][bookmark: 2229][bookmark: 2230][bookmark: 2231]13   PAR: And put (th)em on the plate so...
[bookmark: 2232][bookmark: 2233][bookmark: 2234][bookmark: 2235][bookmark: 2236]14   INV: Mkay.

This speaker’s discourse is informative, well organized, and comprehensible. Each of the three sets of skills discussed above is employed to good effect by the speaker. In terms of mental state attribution, the speaker has correctly attributed two mental states to the mind of the investigator. The first mental state is that the investigator knows what objects like a plate and napkin are. As a result, this information can remain implicit in the discourse as shared or background knowledge between the speaker and the investigator. The second mental state is that the investigator probably knows how to make a peanut butter and jelly sandwich but nevertheless wants the speaker to give an explicit description of the procedure involved. So the speaker knows that she must explicitly communicate that peanut butter is applied to one slice of bread (line 8) and that jelly is applied to the other slice of bread (line 11). Having assessed the investigator’s mental states, and established the information to be conveyed, the next issue for the speaker is the order in which that information is to be presented. At this point the speaker’s executive planning skills comes to the fore. The speaker knows that she must remove slices of bread from the bag before peanut butter and jelly can be applied to the slices. This sequence of events is faithfully related by the speaker in line 6 (remove bread), line 8 (apply peanut butter), and line 11 (apply jelly). The speaker’s ability to plan her discourse is also evident in line 5 when she lists the items that will be needed to carry out the actions described in lines 6 to 13. 

In terms of language encoding, the speaker makes effective use of grammatical and semantic structures during discourse production. All major and minor word classes are employed including nouns (counter), verbs (gather), adjectives (clean), adverbs (together), prepositions (out of), determiners (all my ingredients), and conjunctions (because). The speaker uses complex noun phrases (a good way to start) and verb phrases (don’t want to cross contaminate). Several prepositional phrases are used. These phrases express meanings such as location (on the counter) and means (with a clean knife). The speaker produces clauses which are linked by means of coordinating and subordinating conjunctions:

I would gather all my ingredients and put them on the counter.
Take the jelly out with a clean knife because you don’t want to cross contaminate.

The speaker also uses to-infinitive clauses (I used to do cooking) and wh-clauses (a good way to start when you’re cooking). Many of the speaker’s utterances take the form of imperative sentences (e.g. Take the jelly out with a clean knife). This is to be expected as the speaker is conveying a set of instructions. Utterances are also interrelated through the use of cohesion. There are several uses of anaphoric reference in this speaker’s discourse:

I would gather all my ingredients and put them on the counter.
I would take the bread out of the bag, put it on the plate.
Get the peanut butter, rub it on one side.

These cohesive links allow the hearer to follow the speaker’s discourse by tracking the items that are essential to sandwich-making across utterances. Notwithstanding these various discourse strengths, even adults with no neurological impairment can have lapses in their production of discourse. For example, this speaker conveys irrelevant information in line 4 when she states that she used to do cooking. She also omits information at the end of the discourse when she neglects to say that the sandwich should be cut in order to eat it. However, we will see in section 4 that these anomalies are very minor compared to the much greater problems with information on the part of adults with RHD.

The second speaker is a 64-year-old man. He is right-handed, has 16 years of education, and is a monolingual English speaker. Like the first speaker, he has no neurological impairment. He was recorded in October 2016. 

[bookmark: 2452][bookmark: 2453][bookmark: 2454][bookmark: 2455][bookmark: 2456]1     INV: Tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 2457][bookmark: 2458][bookmark: 2459][bookmark: 2460][bookmark: 2461]2     PAR: Uh provided that I had the peanut butter ah and jelly?
[bookmark: 2462][bookmark: 2463][bookmark: 2464][bookmark: 2465][bookmark: 2466]3     PAR: Okay I would uh take out two pieces of bread.
[bookmark: 2467][bookmark: 2468][bookmark: 2469][bookmark: 2470][bookmark: 2471]4     PAR: And I would put uh peanut butter on one side of the bread.
[bookmark: 2472][bookmark: 2473][bookmark: 2474][bookmark: 2475][bookmark: 2476]5     PAR: And jelly on the other side of the bread.
[bookmark: 2477]6     PAR: Except that I if I have a peanut butter and jelly sandwich I love to have butter on 
[bookmark: 2478][bookmark: 2479][bookmark: 2480][bookmark: 2481][bookmark: 2482][bookmark: 2483][bookmark: 2484][bookmark: 2485][bookmark: 2486]       my peanut butter and jelly sandwich.
[bookmark: 2487][bookmark: 2488][bookmark: 2489][bookmark: 2490]7     PAR: I don’t know why that is.
[bookmark: 2491][bookmark: 2492][bookmark: 2493][bookmark: 2494][bookmark: 2495][bookmark: 2496]8     PAR: But I’ll I would probably put the butter under the peanut butter.
[bookmark: 2497]9     PAR: And then either put the jelly on the the peanut butter or put it on the other side of 
[bookmark: 2498][bookmark: 2499][bookmark: 2500][bookmark: 2501][bookmark: 2502][bookmark: 2503][bookmark: 2504][bookmark: 2505]       the bread.
[bookmark: 2506][bookmark: 2507][bookmark: 2508]10   PAR: And then press them together.
[bookmark: 2509][bookmark: 2510][bookmark: 2511][bookmark: 2512][bookmark: 2513][bookmark: 2514]11   PAR: And then uh cut the cut it in half before I ate it.
[bookmark: 2515][bookmark: 2516][bookmark: 2517][bookmark: 2518]12   INV: Great.

Like the first speaker, this speaker has produced an informative, well organized, and comprehensible discourse. There are a couple of qualitative differences between the first and second speakers, however. The first speaker enumerated the items that she would need to make a sandwich. The second speaker omits this information altogether. In lines 6 to 8, the second speaker expresses an individual preference in how he prepares a jelly and peanut butter sandwich. No such preferences are expressed by the first speaker. But aside from these differences, the second speaker displays comparable skills in mental state attribution, executive planning, and language encoding during the production of this discourse. The speaker makes reference to his own mental states in lines 6 and 7 when he says that he loves to have butter on his sandwich (line 6) and that he doesn’t know why this is the case (line 7). The mental states expressed by these utterances are desire and ignorance, respectively. Aside from self-attribution of mental states, the speaker is also able to attribute mental states to the mind of the investigator. It is this second type of mental state attribution that allows the speaker to foreground the steps that are integral to sandwich-making, and to leave implicit in the discourse the knowledge which the investigator may be assumed to share with the speaker. 

In terms of executive planning, the speaker’s discourse is well organized. Actions are related in the order in which they occur during the preparation of a sandwich. So in lines 10 and 11, respectively, the speaker describes how he presses the two slices of bread together and then cuts them in half. In line 9, the speaker appears to forget that he said in line 5 that he puts the jelly on the other side of the bread. This is less a sign of a lapse in working memory (another important executive function skill) and more a clarification of his earlier statement in line 5 – the jelly can either be put on the peanut butter or on the other side of the bread. This speaker uses a range of syntactic and semantic structures in his discourse. In line 6, a to-infinitive clause (I love to have butter…) is used, while in line 7 the speaker uses a wh-clause (I don’t know why that is). In line 8, the speaker is clearly aware of the argument structure of the verb put. This verb requires three semantic or participant roles, namely, agent, patient and location:

I [AGENT] would probably put the butter [PATIENT] under the peanut butter [LOCATION].

The discourse is also easy for a hearer to follow on account of skilled use of cohesion by the speaker. In line 7, the demonstrative pronoun that refers to the preference which the speaker has expressed in line 6 (the speaker loves to have butter in his sandwich). In line 7, the speaker uses anaphoric reference to refer to the jelly. In lines 10 and 11, the pronouns them and it refer to sides of bread and sandwich, respectively: 

Line 7: I don’t know why that is.
Line 9: And then either put the jelly on the peanut butter or put it on the other side of the bread.
Line 10: And then press them together.
Line 11: And then cut it in half before I ate it.

It emerges that both of these adults with no neurological impairment are able to employ mental state attribution, executive planning, structural language skills, and cohesion to good effect in the production of procedural discourse. The result in each case is a clear, coherent, and informative discourse that any hearer could easily follow. In section 4, the sandwich-making discourse of adults with RHD will be examined in detail. It will be shown that these adults exhibit a range of pragmatic and discourse anomalies. To help us understand these anomalies, we turn in the next section to examine typical characterizations of the language disorder in adults with RHD. What we will find is a lack of agreement among clinicians on the linguistic features that constitute this elusive language disorder.

3. Characterizing language disorder in RHD
The publication in 1979 of a paper by Penelope Myers1 was the first formal study to be undertaken of discourse-level communication disorders in adults with RHD. That paper arose out of the author’s observation that stroke patients with RHD, who were receiving clinical treatment for dysarthria (a motor speech disorder) and who had intact language skills, were nevertheless communicating inadequately. Specifically, these patients produced ‘irrelevant and often excessive information’ and seemed ‘to miss the implication of [a] question and to respond in a most literal and concrete way’ (Myers, 1979: 38). When attempting to respond to open-ended questions, these patients ‘wended their way through a maze of disassociated detail, seemingly incapable of filtering out unnecessary information’ (38). The components of a narrative, although available to these patients, could not be assembled into a narrative. There was difficulty ‘in extracting critical bits of information, in seeing the relationships among them, and in reaching conclusions or drawing inferences based on those relationships’ (39). Although the detail provided by these patients was related to the general topic, its appearance seemed irrelevant because it had not been ‘integrated into a whole’ (39). Although Myers never used the term ‘pragmatics’ in relation to these communicative problems, it is clear from today’s pragmatically informed standpoint that these discourse and conversational impairments were part of a pragmatic disorder on the part of these patients with RHD.

Myers’ clinical characterization was followed by a number of other attempts to capture the essence of the language disorder in RHD (see Joanette et al. (2014) and Blake (2017) for detailed discussion). There are certainly echoes of Myers’ characterization in these later accounts. However, none of them fully replicate her findings. Some accounts have even emphasized features such as paucity of speech which may be considered to be inconsistent with Myers’ early observations. Consistent with Myers’ characterization, Roman et al. (1987) reported that adults with RHD produced scripts which contained tangential information when they were asked to produce the sequence of steps which comprise two common activities. Additionally, these adults also displayed a tendency to terminate their script productions prematurely. In a major review conducted by McDonald (1993), the discourse of adults with right-hemisphere lesions was described as verbose, disorganized, and confabulatory.2 Łojek-Osiejuk (1996) used a number of tasks to study discourse production in 15 patients with RHD. These clients displayed considerable informational difficulties which went beyond those reported by Myers. Patients with RHD used a markedly reduced total number of units of information. Information from the setting, the action, and the end of a story was omitted. These patients also produced a large number of order errors in all the texts produced. Inappropriate comments and remarks also compromised the structures of stories and scripts. Mackenzie et al. (1999) studied two groups of adults with RHD, one group aged less than 75 years and one group aged over 75 years. During a picture description task, these adults produced less interpretive information, fewer words, and proportionally more extraneous information than their non-brain-damaged peers.         

Since 2000, there has been an increase in the number of clinical studies of discourse in clients with RHD. However, earlier variability in clinical characterizations of discourse has continued to be a feature of these studies. Bartels-Tobin and Hinckley (2005) reported no differences in procedural discourse between seven participants with RHD and a non-neurologically impaired control group. However, significant group differences arose on four informational measures of narrative discourse. These measures were number of correct information units (CIU), CIU/minute, total main concept points, and number of absent main concepts. Problems with information content and coherent and cohesive aspects of narrative production were reported by Marini et al. (2005) in a study of 11 patients with RHD during picture description tasks. In a study of eight adults with RHD, Blake (2006) reported that tangentiality, egocentrism, and extremes of discourse (verbosity or paucity of speech) were clinically relevant characteristics of discourse. Mackenzie and Brady (2008) reported that during the procedural discourse task ‘how to make a sandwich’, individuals with RHD displayed topic deviations. None of the non-brain-damaged participants in the study deviated from the discourse task. Johns et al. (2008: 1039) stated that:

“Discourse processing deficits following unilateral RHD may be broadly characterized as falling into two overlapping areas: impaired sensitivity to the macrostructure of discourse, including disorganized topic coherence and management; and diminished ability to successfully negotiate the inferential processes necessary to maintain discourse coherence and facilitate comprehension.”

Johns et al. state further that the inferential processes of their second area underpin the interpretation of figurative and non-literal language. More recently, Agis et al. (2016) examined Cookie Theft picture descriptions in 33 patients with acute ischaemic stroke in the right hemisphere. Relative to sex- and age-matched controls, these patients produced fewer total content units and content units per minute. As with other studies, these findings confirm a tendency towards the production of under-informative discourse in adults with RHD. 

It emerges that a plethora of terms have been used to characterize discourse in adults with RHD. This discourse has been described as confabulatory, verbose, egocentric, under-informative, tangential, incoherent, and disorganized. Some studies have reported no significant difference in the discourse of adults with RHD and adults without brain damage (e.g. Brady et al., 2005). RHD discourse in these studies is not judged to be deviant in terms of parameters like topic use, for example. What are clinicians and researchers to make of such a discrepant set of findings? For some investigators, variability in the discourse findings of adults with RHD can be explained by the fact that interest in communication and the right hemisphere has had a shorter history than the study of aphasia, and that there has been less opportunity to collect data and refine methodology in consequence (Mackenzie et al., 1999). Mackenzie and Brady (2008) state that ‘[t]he accruing of firm evidence with regard to topic skills in RHD has been limited by the use of […] qualitative rating scales, or by analyses of single cases or small groups, with inadequate control data from the non-brain-damaged peer population’. Tompkins (2012) also remarks on the factors that may contribute to the variability of research findings in the RHD population. She states that:

“[T]here is great diversity in this population’s presentation of cognitive-communication problems […] This diversity derives from many factors, no doubt including lesion site and premorbid individual differences. The stereotypical view of the patient with RHD probably results in part from sampling bias: patients in research studies often are, or have been, receiving rehabilitation services. As a result, these individuals are likely to be more impaired than the population as a whole.” (S61)

It may prove to be the case that all these factors play a role in explaining the diverse research findings that have been obtained in clients with RHD to date. But there is also the possibility that the language impairment in RHD is going to resist the type of consistent characterization that has been possible in clients with aphasia, for example. To the extent that this may turn out to be the case, clinicians who work with this population of clients need to become adept at characterizing multiple manifestations of the language disorder in RHD across different clients. In the next section, we make a start in this direction by examining the procedural discourse of seven clients with RHD. It will be seen that this discourse embodies the same variability that has been observed in the studies reported in this section. It will be argued that this variability reflects the complex array of cognitive-linguistic impairments in the RHD population, and is not simply a consequence of biased sampling and other methodological concerns.



4. Procedural discourse in RHD
Data from seven clients with RHD will be examined in this section. Four of these clients were self-identified volunteers of the Right Brain Stroke Research Registry, a national registry and subset of the Right Hemisphere Disorder Project, part of the North Carolina Central University Speech and Hearing Clinic. The other three clients were assessed in the Brain Injury Clinic which is housed in the York Wellness and Rehabilitation Institute at Nazareth College in Rochester, New York. Five subjects were male and two were female. They ranged in age from 53.7 to 81 years and had between 15 and 24 years of education. Each subject had sustained a right-hemisphere stroke, was right-handed, and was between 1.8 and 7.1 years since onset.  With one exception, all participants were retired. The one working participant was a pharmaceutical consultant. Among the prior occupations of the retired participants were a speech-language pathologist, a mechanical engineer, a clinical manager for an assessment team, a school bus driver, an English teacher, and an employee at a newspaper/hypnotherapist. Each participant was asked to complete a number of discourse production tasks. One such task required them to tell the examiner how they would make a peanut butter and jelly (jam) sandwich. The resulting procedural discourse for each participant will be examined below.          

The first speaker with RHD is a 68-year-old woman. She has 18 years of education and is 7.1 years since stroke onset:

[bookmark: 2587][bookmark: 2588][bookmark: 2589][bookmark: 2590][bookmark: 2591]1     INV: Tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 2592][bookmark: 2593][bookmark: 2594][bookmark: 2595][bookmark: 2596][bookmark: 2597][bookmark: 2598][bookmark: 2599]2     PAR: Uh get two slices of bread and a jar of jelly and a jar of peanut butter.
[bookmark: 2600][bookmark: 2601][bookmark: 2602]3     PAR: And open them.
[bookmark: 2603][bookmark: 2604][bookmark: 2605][bookmark: 2606][bookmark: 2607]4     PAR: And spread peanut butter on one slice of bread.
[bookmark: 2608][bookmark: 2609][bookmark: 2610]5     PAR: And I prefer crunchy.
[bookmark: 2611][bookmark: 2612][bookmark: 2613][bookmark: 2614][bookmark: 2615]6     PAR: And spread your jelly on the other slice of bread.
[bookmark: 2616][bookmark: 2617][bookmark: 2618]7     PAR: Put them together.
[bookmark: 2619][bookmark: 2620][bookmark: 2621][bookmark: 2622][bookmark: 2623]8     PAR: And then I like to slice mine in half.
[bookmark: 2624][bookmark: 2625][bookmark: 2626][bookmark: 2627][bookmark: 2628][bookmark: 2629]9     PAR: Since I’m one handed I like to slice diagonal pieces.
[bookmark: 2630][bookmark: 2631][bookmark: 2632][bookmark: 2633][bookmark: 2634]10   PAR: And enjoy your peanut butter and jelly sandwich.
[bookmark: 2635][bookmark: 2636][bookmark: 2637][bookmark: 2638]11   INV: Alright.

This speaker’s discourse is short but informative. In line 2, the main items necessary for the task (bread, peanut butter, and jelly) are mentioned, but a knife and a plate are omitted. The speaker expresses a preference for crunchy peanut butter in line 5 and her need to cut the sandwich into diagonal pieces in line 9. This information is relevant to the task and does not dominate the discourse as it might do in an egocentric speaker. Information is presented in the order in which actions must be performed. Also, successive utterances are linked through the following cohesive devices:

Anaphoric reference: 
Line 3: And open them (referring to jars of peanut butter and jelly)
Line 7: Put them together (referring to slices of bread)
Line 8: And then I like to slice mine in half (referring to sandwich)

Ellipsis:
Line 5: And I prefer crunchy [peanut butter]

The speaker displays no structural language impairments. Several utterances take the form of subjectless imperative sentences. This reflects the fact that the speaker is conveying a set of instructions on how to perform a task. In short, the discourse is similar in all respects to one that might be produced by an adult without brain damage.

The second speaker is a 56-year-old man. He has 15 years of education and is 3.1 years since stroke onset:

1     INV: Tell me how you would make a peanut butter and jelly sandwich.
2     PAR: Well I wouldn’t (laughs).
3     PAR: Hideous substance (.) known to man, I think.
4     PAR: Um I uh as a guess, I think I would (.) um want to spread my peanut butter first.
5     PAR: Now in my case I have a little excuse me a little plastic um aid.
6     PAR: But has a sort of uh a ledge that allows me to support the bread in one corner.
7     PAR: And that which allows me to spread the bread without it moving or sliding all over 
[bookmark: 2237][bookmark: 2238][bookmark: 2239][bookmark: 2240][bookmark: 2241][bookmark: 2242][bookmark: 2243][bookmark: 2244][bookmark: 2245][bookmark: 2246][bookmark: 2247]       the place on the basis that I can’t really move my left arm very well.
[bookmark: 2248][bookmark: 2249][bookmark: 2250][bookmark: 2251][bookmark: 2252]8     PAR: And so I would put my peanut butter on first because that’ll keep it nice and close 
[bookmark: 2253][bookmark: 2254][bookmark: 2255][bookmark: 2256][bookmark: 2257]       to the sandwich.
[bookmark: 2258]9     PAR: Um making sure that I um remove any surplus peanut butter from my knife before 
[bookmark: 2259][bookmark: 2260][bookmark: 2261][bookmark: 2262][bookmark: 2263][bookmark: 2264][bookmark: 2265][bookmark: 2266][bookmark: 2267][bookmark: 2268]       I dunk that into my jelly or jam.
[bookmark: 2269][bookmark: 2270][bookmark: 2271][bookmark: 2272][bookmark: 2273][bookmark: 2274][bookmark: 2275]10   PAR: I don’t know what the difference between a jelly and a jam is but I’m sure one of 
[bookmark: 2276][bookmark: 2277][bookmark: 2278][bookmark: 2279][bookmark: 2280][bookmark: 2281]       these days somebody will tell me.
[bookmark: 2282][bookmark: 2283][bookmark: 2284]11   PAR: Um and then put that on next uh and then probably grip the other half of the 
[bookmark: 2285][bookmark: 2286][bookmark: 2287][bookmark: 2288][bookmark: 2289][bookmark: 2290][bookmark: 2291][bookmark: 2292][bookmark: 2293]       sandwich the next piece of bread and put that over the top.
[bookmark: 2294][bookmark: 2295][bookmark: 2296]12   PAR: I wouldn’t, I wouldn’t peanut butter that.
[bookmark: 2297][bookmark: 2298][bookmark: 2299][bookmark: 2300]13   PAR: I wouldn’t be bothered with it.
[bookmark: 2301][bookmark: 2302][bookmark: 2303][bookmark: 2304][bookmark: 2305]14   PAR: It’d just be one layer of each between the two sandwiches.
[bookmark: 2306][bookmark: 2307][bookmark: 2308][bookmark: 2309][bookmark: 2310]15   PAR: Goodness me and then I’ll probably shout to my wife.
[bookmark: 2311][bookmark: 2312][bookmark: 2313][bookmark: 2314][bookmark: 2315][bookmark: 2316][bookmark: 2317]16   PAR: “Darlin(g) can you possibly make me a peanut butter and jelly sandwich (be)cause 
[bookmark: 2318][bookmark: 2319][bookmark: 2320][bookmark: 2321][bookmark: 2322][bookmark: 2323][bookmark: 2324][bookmark: 2325][bookmark: 2326][bookmark: 2327][bookmark: 2328][bookmark: 2329]       I’m I’m screwing this up (laughs) probably?”

This speaker’s discourse is longer than the discourse of the first speaker. It also displays significant qualitative differences. The speaker’s personal perspective is more forcefully brought to bear on the extract than was the case with the first speaker. In lines 2 and 3, he expresses his view that he wouldn’t make a peanut butter and jelly sandwich as it is a ‘hideous substance’. In lines 5 to 7, he describes how the procedure has to be modified to accommodate the weakness of his left arm. The first speaker conveys the adjustment necessitated by her physical disability in a single line. In lines 15 and 16, the second speaker refers to his wife, again signalling a personal perspective. In line 10, the speaker, who is from the UK, digresses to say that he doesn’t know what the difference is between a jelly and a jam. Alongside these features, the speaker omits information. He does not mention the different items that he will need to make the sandwich, or that he will need to cut the sandwich in order to eat it. The speaker is somewhat less fluent than the first speaker, and there are several fillers throughout his discourse (e.g. Um I uh as a guess, I think I would (.) um want to spread…). Like the first speaker, this speaker succeeds in linking utterances through the following cohesive devices:

Ellipsis:
Line 2: Well I wouldn’t [make a peanut butter and jelly sandwich].

Anaphoric reference:
Line 7: And that which allows me to spread the bread without it moving or sliding …
Line 8: And so I would put my peanut butter on first because that’ll keep it nice and close …
Line 9: I remove any surplus peanut butter from my knife before I dunk that into my jelly ...

The speaker’s structural language skills are intact, and he makes extensive use of mental state language, as the following examples illustrate:

Line 3: Hideous substance (.) known to man, I think.
Line 4: Um I uh as a guess, I think I would (.) um want to spread my peanut butter first.
Line 10: I don’t know what the difference between a jelly and a jam is but I’m sure one of these days somebody will tell me.

In summary, the speaker’s discourse is not noticeably aberrant in terms of any of the features that have been addressed. One can easily imagine how these same features might occur in the discourse of an adult who has no brain injury.  

The third speaker is a 53-year-old woman. She has 18 years of education. It has been 5.5 years since stroke onset:

[bookmark: 2558][bookmark: 2559][bookmark: 2560][bookmark: 2561][bookmark: 2562]1     INV: Tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 2563][bookmark: 2564][bookmark: 2565]2     PAR: A couple slices of bread.
[bookmark: 2566][bookmark: 2567][bookmark: 2568][bookmark: 2569][bookmark: 2570][bookmark: 2571]3     PAR: (clears throat) um put peanut butter on one side and jelly on the other side.
[bookmark: 2572][bookmark: 2573][bookmark: 2574]4     PAR: Put the slices together.
[bookmark: 2575][bookmark: 2576][bookmark: 2577]5     PAR: Cut off the crusts (laughs).
[bookmark: 2578]6     INV: (laughs).
[bookmark: 2579][bookmark: 2580][bookmark: 2581]7     PAR: Finicky that way.
[bookmark: 2582][bookmark: 2583][bookmark: 2584]8     INV: Mhm (laughs).
[bookmark: 2585][bookmark: 2586]9     PAR: That’d be it.
10   INV: Mkay.

This is the shortest procedural discourse of any speaker with RHD. It has a pithy style which may reflect the speaker’s pre-morbid communication. Alternatively, the speaker may be exhibiting paucity of speech. Either way, the discourse is under-informative from a hearer’s point of view. The source of the bread in line 2 is not mentioned (e.g. bag, cupboard) and the speaker does not state that the bread should be placed on a plate or equivalent. In line 3, the speaker does not say that a knife or a spoon is used to apply the peanut butter and jelly to the bread. In line 5, she expresses her preference for removing the crusts but not that the sandwich must be cut in order to be eaten. The speaker assumes that these details will be understood by the hearer and that they can, therefore, remain implicit in the discourse. But in doing so, she fails the requirement for explicitness that is demanded by the procedural discourse task. In line 3, the speaker uses the word side as a synonym of slice of bread. This is not a lexical error but a common conflation of these expressions, which was also evident in the discourse of control participants in the same investigation (see the discourse of the two speakers with no neurological injury in section 2). The unelaborated nature of this speaker’s discourse sets it apart from the discourse of the other six speakers with RHD. In order to establish if this speaker’s paucity of speech is a feature of her pre-morbid communicative style or is symptomatic of post-stroke language disorder, information would need to be obtained from informants who are family members and friends of the speaker.       

[bookmark: 1613]The fourth speaker is a 55-year-old man. He has 20 years of education. His stroke occurred 2.2 years ago:

[bookmark: 1614][bookmark: 1615][bookmark: 1616][bookmark: 1617][bookmark: 1618]1     INV: Tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 1619][bookmark: 1620][bookmark: 1621][bookmark: 1622][bookmark: 1623]2     PAR: First I would get out a couple slices of bread.
[bookmark: 1624][bookmark: 1625][bookmark: 1626][bookmark: 1627][bookmark: 1628][bookmark: 1629][bookmark: 1630][bookmark: 1631]3     PAR: Um I’d get out the peanut butter and jelly and a utensil to spread both of them.
[bookmark: 1632][bookmark: 1633][bookmark: 1634][bookmark: 1635][bookmark: 1636][bookmark: 1637]4     PAR: Now these days I don’t actually I I can’t spread peanut butter.
[bookmark: 1638][bookmark: 1639][bookmark: 1640]5     PAR: Because uh it’s a little too thick.
[bookmark: 1641][bookmark: 1642][bookmark: 1643][bookmark: 1644][bookmark: 1645][bookmark: 1646][bookmark: 1647]6     PAR: But if I mean normally what I would do is hold the peanut butter jar.
[bookmark: 1648][bookmark: 1649][bookmark: 1650]7     PAR: And uh scoop out some peanut butter.
[bookmark: 1651][bookmark: 1652][bookmark: 1653][bookmark: 1654]8     PAR: Spread it on one one piece of bread.
[bookmark: 1655]9     PAR: Um then I would get the jelly and spread it on the other piece of bread and slap 
[bookmark: 1656][bookmark: 1657][bookmark: 1658][bookmark: 1659][bookmark: 1660][bookmark: 1661][bookmark: 1662]       them together.
[bookmark: 1663][bookmark: 1664][bookmark: 1665][bookmark: 1666][bookmark: 1667]10   PAR: Probably cut it in half and eat it.
[bookmark: 1668]11   INV: Okay.

This speaker’s discourse is clearly sequenced and informative. In lines 2 and 3, the speaker describes the different items that will be used in the making of the sandwich. In lines 4 to 6, the speaker explains that he is no longer able to spread peanut butter but that he intends to describe what he would ordinarily do to make a sandwich. This is an appropriate contribution to the discourse and is not a sign of tangential or egocentric discourse. None of the actions involved in sandwich-making are omitted and so the hearer’s informational needs are fully addressed. The speaker’s utterances are linked through the repeated use of anaphoric reference. This single cohesive device allows the hearer to track the referents of all the speaker’s pronouns in the discourse:

Line 3: Um I’d get out the peanut butter and jelly and a utensil to spread both of them.
Lines 4 and 5: Now these days I don’t actually I I can’t spread peanut butter because uh it’s a little too thick.
Lines 7 and 8: And uh scoop out some peanut butter. Spread it on one one piece of bread.
Line 9: Um then I would get the jelly and spread it on the other piece of bread and slap them together. (The pronoun them refers to pieces of bread)
Line 10: Probably cut it in half and eat it. (The pronoun it refers to the sandwich)

This speaker’s discourse satisfies the need to be informative and relevant, and cannot be distinguished from the discourse of adults with no neurological injury on any dimension.

The fifth speaker is a 62-year-old man. He has 20 years of education. It has been 6.83 years since he had his stroke:

[bookmark: 3342][bookmark: 3343][bookmark: 3344][bookmark: 3345][bookmark: 3346][bookmark: 3347][bookmark: 3348][bookmark: 3349]1     INV2: I want you to tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 3350][bookmark: 3351][bookmark: 3352]2     PAR: Okay.
[bookmark: 3353][bookmark: 3354][bookmark: 3355]3     PAR: Two slices of wheat bread.
[bookmark: 3356][bookmark: 3357][bookmark: 3358]4     PAR: Uh crunchy peanut butter.
[bookmark: 3359][bookmark: 3360][bookmark: 3361][bookmark: 3362][bookmark: 3363][bookmark: 3364][bookmark: 3365]5     PAR: And my wife’s special apple almond pi pear jam (.) on on top of the peanut butter.
[bookmark: 3366][bookmark: 3367][bookmark: 3368]6     INV: Mm.
[bookmark: 3369][bookmark: 3370][bookmark: 3371]7     PAR: Put the two slices together.
[bookmark: 3372][bookmark: 3373][bookmark: 3374]8     PAR: And eat.
[bookmark: 3375][bookmark: 3376][bookmark: 3377]9     PAR: With a drink of water.
[bookmark: 3378][bookmark: 3379]10   INV: (laughs).
[bookmark: 3380][bookmark: 3381]11   INV: Alright.

This speaker’s discourse is over-informative in some respects and under-informative in other respects. The speaker chooses to specify the type of bread (wheat bread), the type of peanut butter (crunchy peanut butter), and the type of jam (my wife’s special apple almond pear jam) that is used in sandwich-making. In line 9, the speaker states that he has a drink of water with the sandwich. None of this information is essential to the procedure that the speaker is attempting to describe and is over-informative for this reason. This additional information also relates entirely to the preferences of the speaker and may be indicative of egocentrism in discourse. The speaker’s discourse is also under-informative in that a considerable amount of information is omitted. In lines 3 and 4, the speaker does not mention where he gets the bread and peanut butter from in order to make the sandwich. Key utensils like a knife and a plate are omitted. In order to make sense of the information in line 5, the hearer is forced to infer that the peanut butter and jam have been applied to the bread. But the speaker has not provided this information at any point. In line 7, the use of the definite noun phrase the two slices presupposes that the slices have already been mentioned when this is not the case. Between lines 7 and 8, the speaker also fails to state that the sandwich has to be cut in order to be eaten. This speaker’s significant difficulties with information management not only distinguish his discourse from the discourse of adults with no brain injury, but also from the discourse of other adults with RHD in this investigation.   

The sixth speaker is a 68-year-old man. He has 24 years of education. It has been 2.2 years since he had his stroke:

[bookmark: 2147][bookmark: 2148][bookmark: 2149][bookmark: 2150][bookmark: 2151]1     INV: Tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 2152][bookmark: 2153][bookmark: 2154]2     PAR: I’d make it thick.
[bookmark: 2155][bookmark: 2156][bookmark: 2157]3     INV: How would you, how would you make it?
[bookmark: 2158][bookmark: 2159][bookmark: 2160]4     PAR: Slices of bread.
[bookmark: 2161][bookmark: 2162][bookmark: 2163]5     PAR: Um uh get a nice uh fat butter knife.
[bookmark: 2164][bookmark: 2165][bookmark: 2166]6     PAR: So you can spread real well.
[bookmark: 2167][bookmark: 2168][bookmark: 2169][bookmark: 2170]7     PAR: Eh um my favorite peanut butter comes from um Whole Foods.
[bookmark: 2171]8     INV: Mhm.
9     PAR: It’s uh no additives at all, just the peanuts.
10   PAR: And and I’ve got the whole sh I’ve got a huge shelf full of that peanut butter.
11   PAR: (Be)cause um I used to go back to Rhode Island.
12   PAR: Which was where eh where the nearest Whole Foods that I knew of.
13   PAR: And I would buy uh I would stock up on stuff that they have.
14   PAR: And this is when I was living like last time I did that I was living in Cooperstown.
15   PAR: I would go back to visit my friends in Rhode Island.
16   PAR: Eh so I could go shopping at Whole Foods.
17   PAR: Now I don’t have to do that.
18   PAR: Because now there’s one here I think.
19   PAR: Yep.
20   PAR: I haven’t been there yet.
21   INV: Hm.
22   PAR: I’m lookin(g) forward to it.
23   PAR: Um and so this the best peanut butter and I use strawberry jam.
24   INV: Mhm.
25   PAR: And I like a nice thick I think I said this all once already.
26   PAR: Uh like a nice thick layering.
27   INV: mhm.
28   PAR: Yeah.
29   PAR: So first the peanut butter then the jam then another slice of bread.
30   PAR: I pat it down a little bit.
31   PAR: Make sure it’s pretty compact.
32   PAR: So there’s nothing go dribbling out when I eat it.
33   INV: Mhm.
34   INV: Okay.
35   PAR: And that’s how I do it.
36   INV: Okay.

This is the longest procedural discourse of any of the discourses produced by the speakers with RHD. But it is also one of the least informative on account of its largely tangential content. In line 7, the speaker commences a lengthy digression related to his favourite peanut butter. He only returns to the task in hand in line 23 when he states that he uses strawberry jam. The intervening discourse is irrelevant and over-informative. It suggests a strong tendency to egocentrism on the part of this speaker as his personal perspective dominates the discourse at this point. Because the speaker has spent so long developing this irrelevant discourse, he forgets that he has already communicated in line 2 that he likes a thick sandwich. As a result, he repeats this information in lines 25 and 26. Even when the speaker finally gets back on task, he omits important information. For example, he does not state that the peanut butter and jam is spread on the bread, or that the sandwich is cut before it is eaten. Notwithstanding the speaker’s significant difficulties with informational content, he displays strong structural language skills. He also uses cohesive devices like anaphoric reference and substitution to link the utterances in his discourse. Examples of these forms of cohesion are displayed below:

Anaphoric reference:
Lines 7 and 9: My favorite peanut butter comes from um Whole Foods. It’s uh no additives at all, just the peanuts.
Lines 16 and 17: Eh so I could go shopping at Whole Foods. Now I don’t have to do that.

Substitution:
Line 18: Because now there’s one here I think. (one is a substitute for Whole Foods)

The seventh and final speaker with RHD is an 81-year-old man. He has 19 years of education. It has been 1.8 years since his stroke:

[bookmark: 787][bookmark: 788][bookmark: 789][bookmark: 790][bookmark: 791][bookmark: 792][bookmark: 793][bookmark: 794]1    INV: And I want you to tell me how you would make a peanut butter and jelly sandwich.
[bookmark: 795][bookmark: 796][bookmark: 797]2     PAR: Uh it’s easy.
[bookmark: 798][bookmark: 799][bookmark: 800]3     PAR: I eat it.
[bookmark: 801]4     INV: (laughs).
[bookmark: 802][bookmark: 803][bookmark: 804]5     PAR: (laughs) uh let’s see.
[bookmark: 805][bookmark: 806][bookmark: 807][bookmark: 808][bookmark: 809]6     PAR: First I like my peanut butter and jelly.
[bookmark: 810][bookmark: 811][bookmark: 812]7     PAR: I like the bread toasted.
[bookmark: 813][bookmark: 814][bookmark: 815]8     PAR: And I put the uh peanut butter (unintelligible).
[bookmark: 816][bookmark: 817][bookmark: 818]9     PAR: And I did that this morning.
[bookmark: 819][bookmark: 820][bookmark: 821]10   PAR: But I didn’t have peanut butter.
[bookmark: 822][bookmark: 823][bookmark: 824][bookmark: 825][bookmark: 826]11   PAR: I use elderberries which gives you immunity against flu.
[bookmark: 827][bookmark: 828][bookmark: 829]12   INV: Mhm.
[bookmark: 830][bookmark: 831][bookmark: 832]13   PAR: Um I’ve used it for years.
[bookmark: 833][bookmark: 834][bookmark: 835][bookmark: 836][bookmark: 837]14   PAR: There’s a lot of things that give you immunity against flu.
[bookmark: 838][bookmark: 839][bookmark: 840]15   INV: Hm.
[bookmark: 841][bookmark: 842][bookmark: 843]16   PAR: Um but I use elderberry jam.
[bookmark: 844][bookmark: 845][bookmark: 846]17   PAR: It was delicious.
[bookmark: 847]18   INV: (laughs).
[bookmark: 848][bookmark: 849][bookmark: 850][bookmark: 851]19   INV: Alright so is that everything?
[bookmark: 852][bookmark: 853][bookmark: 854]20   PAR: Yeah.
[bookmark: 855][bookmark: 856]21   INV: Okay great thank you.

This speaker’s discourse is even less informative than the previous speaker’s discourse. Whereas the previous speaker succeeds in describing some of the actions that are needed to make a sandwich, albeit after a long digression, this speaker does not convey any of these actions. In line 11, he begins to digress when he describes how he eats elderberries to give him immunity against flu. From this point onwards, the speaker does not return to the task in hand. Even the investigator’s prompt in line 19 does not succeed in getting the speaker back on track. Instead, the speaker confirms that he has said everything that he wants to say and the task is concluded. The digression reflects the speaker’s personal perspective and is an indication of possible egocentrism. The speaker’s personal perspective is evident even before he digresses in line 11. In line 7, he states that he likes the bread toasted. In line 9, the speaker says that he ‘did that’ this morning. There is no sense on the part of this speaker that he is describing a procedure that does not wholly relate to his personal circumstances and preferences. The speaker is able to introduce humour at the beginning of his discourse. He also uses anaphoric reference successfully as a cohesive device (an exception occurs in line 13 when he uses the pronoun it to refer to elderberries). Along with intact structural language skills, these features create the impression that this speaker has a higher level of discourse competence than is actually the case.

Characteristics of the procedural discourse of all seven speakers with RHD are summarized in Table 1. For two speakers, their discourse was essentially indistinguishable from that of adults with no brain damage. The remaining five speakers displayed a range of more or less severe discourse anomalies. Most of these anomalies involved problems with information management, including the omission and repetition of information, and the use of irrelevant or tangential information. This resulted in under-informative and over-informative discourse. Egocentrism was a feature of discourse for four speakers and was particularly evident during extended digressions. The variable discourse profiles of these speakers are consistent with the findings of clinical studies of adults with RHD. It will be argued in the next section that these different profiles reflect the cognitive and linguistic heterogeneity of the RHD population. It is this heterogeneity which gives rise to different manifestations of the language disorder in adults with RHD. The classical aphasia syndromes with their consistent and stable features are an inadequate model for the variable presentations of language disorder following RHD. A model which emphasizes constellations of impairments, which can have varying degrees of prominence in particular speakers, is presented in the next section as an alternative way in which to conceive of the language disturbance in RHD. Also, the diagnostic significance of procedural discourse tasks such as the sandwich-making task is considered within a wider clinical language evaluation.          



	
CLIENT WITH RHD

	
PROCEDURAL DISCOURSE

	
      Speaker 1

	
Essentially ‘normal’ discourse

	
      Speaker 2

	
Egocentrism; omission of information; not markedly deviant


	

      Speaker 3

	
Possible paucity of speech; under-informative

	
      Speaker 4

	
Essentially ‘normal’ discourse

	
      Speaker 5

	
Over-informative and under-informative; egocentrism

	
      Speaker 6

	
Tangential; over-informative; egocentric; repetitive; omission of information


	
     Speaker 7

	
Under-informative; tangential; egocentrism


        
        Table 1: Characteristics of the procedural discourse of seven speakers with RHD

5. A model of discourse in RHD
In this section, the somewhat elusive character of the language disorder in RHD is related to the complex cognitive-perceptual substrate that underlies this disorder (Cummings, 2017). This substrate includes theory of mind skills, executive function skills, and visual-spatial and perceptual skills. Each of these sets of skills has been the focus of clinical studies, some of which will be described in this section. These studies reveal that impairments of cognitive and perceptual skills are highly variable in nature, with some adults with RHD exhibiting marked deficits in one or more areas, and other adults possessing intact skills. It will be argued that it is the fluid nature of this cognitive-perceptual substrate that contributes to the variable discourse problems of adults with RHD. In order to capture the relationship between discourse and its cognitive-perceptual substrate, a concentric model is developed. In this model, the central impairment in the discourse of adults with RHD is reduced informational content. The emphasis on informational content reflects the fact that when discourse is omitted or repeated, or is tangential or egocentric, it is its capacity to convey meaningful content that is most compromised. The relationship between reduced informational content, the specific discourse anomalies that contribute to reduced content, and the cognitive-perceptual substrate upon which discourse production depends is represented by means of differing tiers in the model. It will be argued that a concentric model best reflects the variable nature of the language and communication disorder in RHD. The section concludes with some thoughts about the inclusion of procedural discourse tasks in a clinical language evaluation.                    

For some years, speech-language pathologists have described the language disorder in adults with RHD as a cognitive-communication disorder. This disorder is so-called on account of the role of cognitive factors in the onset and maintenance of language disorder in this clinical population. So what exactly are the cognitive deficits in adults who sustain RHD? There is some evidence that clients with RHD have impaired theory of mind (ToM) skills (see Cummings (2013, 2014, 2015) for detailed discussion of ToM). Hamilton et al. (2017) used a visual-affective measure of social understanding to investigate ToM in patients with right-hemisphere (RH) stroke and left-hemisphere (LH) stroke. RH stroke was associated with impaired ToM ability, but there was no association between LH stroke and ToM. The difficulties of RH stroke patients on this ToM measure could not be explained by deficits in executive functioning. Yeh and Tsai (2014) examined cognitive and affective ToM in 34 patients with stroke. These patients were significantly impaired in both cognitive and affective ToM even after controlling for basic cognitive function and emotional processing. Patients with RH stroke had poorer performance on the cognitive component of non-verbal ToM than those with LH stroke. Weed et al. (2010) reported that participants with RHD displayed a bias towards reduced mental state ascription in an experimental condition in which animated triangles were represented as intentional agents with mental states. In an earlier investigation, Weed (2008) found that individuals with RHD have impairments on tasks that involve ToM cognition, although evidence for a specific ToM impairment was inconclusive.

Another set of cognitive skills that plays an important role in procedural discourse production is executive functions. Executive functions regulate goal-directed behaviour, and include skills such as planning and organization, working memory, impulse control, attention, initiation of activity, mental flexibility, and problem-solving. Clinical studies have demonstrated that adults with RHD have executive function deficits. Kopp et al. (2014) observed a relation between a measure of behavioural (dis-)organization and right frontal brain lesions in 32 stroke patients. Rainville et al. (2003) reported a severe executive function syndrome in a patient with lesions in the subcortical structures of the right hemisphere. Executive functions have also been found to be associated with specific pragmatic and discourse deficits in adults with RHD. Martin and McDonald (2006) found that impaired executive function played a significant role in explaining the poor performance of adults with RHD on an irony comprehension task. Saldert and Ahlsén (2007) reported that problems with inference revision in a group of 14 individuals with RHD were related to sustained attention. Zimmermann et al. (2011) studied seven adults with RHD who were found to have impairments of working memory and verbal initiation. These executive function impairments were related to deficits in conversational discourse and narrative discourse tasks. Barker et al. (2017) found cohesion and coherence impairments in connected speech in subjects with RH stroke relative to controls. Aspects of cohesive and coherent speech were associated with better performance on attention tasks and a test of executive function.

Visual-spatial and perceptual deficits are common neurological sequelae of RHD (Carter et al., 2017; Kato et al., 2012). These deficits contribute to the hemispatial neglect that is experienced by many patients with right-hemisphere brain damage.3 Neglect can compromise discourse production tasks which involve the use of visual stimuli such as picture description (expository discourse) and the use of a picture book to tell a story (narrative discourse). Even when adults with RHD have no visuospatial deficits on standardized neuropsychological testing, it is clear that the visual demands of these tasks can result in discourse problems for these clients. Marini et al. (2005) presented three story description tasks to 11 patients with RHD who had no language, visuospatial, memory, or conceptual deficits on standardized testing. The three tasks required participants to retell previously read stories, to tell stories which were depicted in cartoon-like fashion, and to tell stories which were depicted by unordered pictures. Within-sentence (lexical selection and syntactic complexity) and between-sentence (cohesion and coherence) abilities of these adults across all three tasks were examined. Adults with RHD performed well on within- and between-sentence measures in the first task which contained no visual demand. However, in the two tasks that required subjects to process visual information in pictures, adults with RHD performed more poorly than normal controls in terms of information content and coherent and cohesive aspects of narrative production. Marini et al. concluded that adults with RHD were impaired in deriving a mental model of a story from visual information in pictures.

To reflect the relationship between this complex cognitive-perceptual substrate and discourse production, a model is needed in which several components are interlinked across multiple levels. This model must be able to capture the difficulties of the client with RHD whose discourse exhibits reduced informational content because he omits information on account of hemispatial neglect. It must also be able to represent the difficulties of the client with RHD whose discourse exhibits reduced informational content because he repeats information on account of a working memory deficit. The model in Figure 1 permits different constellations of impairments to assume prominence across different speakers with RHD. In one speaker with RHD, it may be the large number of tangential utterances and executive function deficits which reduces the informational content of discourse. These same features may play little or no role in the discourse difficulties of another speaker with RHD in which case they will simply recede into the background of the model. The model in Figure 1 confers equal significance on all the factors that play a contributory role in the discourse difficulties of adults with RHD, whilst allowing that one or two of these factors may have greater prominence than other factors in a particular case. We saw in section 4 how speakers with RHD may exhibit more than one discourse problem. These speakers may also have several, co-occurring cognitive-perceptual difficulties. It is these different possibilities that account for the variable manifestation of language disorder in RHD. Each of these possibilities reflects the complex interplay of factors depicted in the model in Figure 1. 
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Figure 1: Model depicting the relationship between discourse and its cognitive-perceptual substrate in adults with RHD


By way of conclusion, we return to the procedural discourse task from which this discussion set out. That task required subjects to tell an investigator how they would make a peanut butter and jelly sandwich. This procedural discourse task has hidden depths which became apparent as soon as we began to explore the complex cognitive-linguistic skills which it could be used to examine. No other language task with the ecological validity4 of discourse production can so readily reveal such an array of high-level language and cognitive skills. To this extent, procedural discourse tasks have been a somewhat neglected resource in the clinical language evaluation toolkit of speech-language pathologists. I believe that reconsideration of the contribution that procedural discourse tasks can make to clinical language evaluation is now necessary. Rather than being viewed as a supplement to language tests, conducted only when clinical time is available, procedural discourse and other discourse production tasks should be the centre of a clinical language evaluation. This is nowhere more important than in the assessment of clients with cognitive-communication disorders. For it is in clients with RHD, traumatic brain injury, and dementias that language dysfunction is related to an impaired cognitive-perceptual substrate. By placing discourse production tasks at the centre of clinical language evaluation, clinicians can then use findings from these tasks to determine which cognitive-linguistic skills require further, detailed assessment. The proposed reversal of the standard relationship between language tests and discourse production tasks in clinical language evaluation will, in time, lead to a much deeper understanding of language and communication disorders in adults with RHD.                    

                          

NOTES

1. Myers presented her paper in May 1979 at the Clinical Aphasiology Conference (CAC) held in Phoenix, Arizona. It is a sign of the significance of this paper that it was published again in 2005 as a CAC classic in the journal Aphasiology. The reader is referred to Myers (2005).

2. Confabulations are false or erroneous memories that occur involuntarily in individuals with a neurological amnesia. As well as completely or largely erroneous memories, the patient may report real memories which are jumbled up and retrieved out of context. Confabulated memories are often autobiographical. In general, the patient is unaware of his or her condition.

3. In hemispatial neglect, patients fail to be aware of or acknowledge items on their contralesional side (the left side in patients with RHD). They may be unaware of large objects and people in extrapersonal space and even their own body parts. Contralesional limbs may not be used even when they have little or no weakness (known as motor neglect). Patients with neglect may be unaware that they have these problems (so-called anosognosia) (Parton et al., 2004). 

4. Ecological validity describes the extent to which tasks used in a language evaluation resemble everyday communication. In general, formal language assessments such as commercially available tests have poorer ecological validity than informal language assessments such as a recording of spontaneous conversation. 
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