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Abstract
The healthcare domain contains a lot of information that could help patients understand and handle 
their  situation,  if  it  is  presented  in  an  understandable  way.  One  way  to  assist  healthcare 
professionals in this endeavour could be a text generation system that can handle a large amount of 
information and produce a text adapted to fit the knowledge and needs of the recipient. In order to 
construct such a system, the current methods for presenting and adapting texts in the healthcare 
domain need to be analysed and understood. In this study,  Rhetorical Structure Theory is used, 
which is a framework that has often been applied within text generation to map out how texts are 
structured. The objective is to discern how texts containing medication information directed toward 
laymen are structured in comparison to similar texts directed toward healthcare professionals. It 
turns out that the texts directed toward laymen prompt and motivate the reader directly, while texts 
directed toward healthcare professionals at the utmost offer advice and generally provides more 
neutral, comprehensive information. The results indicate that Rhetorical Structure Theory can be 
used to find different intentions with texts directed toward different recipients, as well as how these 
intentions  are  mediated  in  the  texts,  in  a  structured  way that  appears  to  be  useful  for  the text  
generation process.

Sammanfattning
Hälso-  och sjukvårdsfältet  innehåller  mycket  information  som skulle  kunna hjälpa  patienter  att 
förstå och hantera sin situation, under förutsättning att den formuleras på ett begripligt sätt. Ett sätt 
att underlätta denna uppgift för vårdpersonal skulle kunna vara ett textgenereringssystem som kan 
hantera den stora mängden information och producera en text som är anpassad till  mottagarens 
behov och förkunskaper. För att kunna konstruera ett sådant system måste emellertid hälso- och 
sjukvårdens nuvarande praxis för att formulera och anpassa texter analyseras och förstås. I den här 
studien används  Rhetorical Structure Theory, som är ett  struktureringssystem som ofta tillämpats 
inom textgenerering för att kartlägga hur texter hänger samman. Målet är att avgöra hur texter med 
medicinsk information avsedda för privatpersoner är strukturerade i förhållande till liknande texter 
avsedda för vårdpersonal. Det visar sig att texter riktade till privatpersoner ger direkta uppmaningar 
och motiveringar medan texter riktade till vårdpersonal på sin höjd erbjuder råd och överlag ger mer 
neutral, mångsidig information. Resultatet indikerar att  Rhetorical Structure Theory kan användas 
för  att  identifiera  skillnader  i  intention  med  texter  riktade  till  olika  mottagare,  samt  hur  dessa 
intentioner förmedlas i text, på ett strukturerat sätt som verkar vara användbart för textgenererings-
processen.
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  1  Introduction

  1 Introduction

The healthcare profession collects a lot of different kinds of knowledge through research and exper-
ience. Almost everyone comes into contact with this knowledge in one way or another – perhaps 
most often when we fall ill or are hurt in some way. It is important that patients can take part of the  
knowledge that concerns their situation, but healthcare professionals have limited time in which to 
perform tasks such as speaking to patients,  doing research, running tests and documenting their 
work. Matters are further complicated by the fact that patients have limited memory, may suffer 
from confusion effects and may have difficulty understanding medical information. Thus the in-
formation may not always transfer correctly to the patient.

A good text generation system could provide a solution. Text generation systems are useful for 
summarizing and reasoning about large quantities of simple data1 and explaining data that is hard 
for a layman to understand by rewriting it to another form. Automated systems are particularly ef-
fective when many small details should be adjusted in a predictable way (especially when the work 
would be boring for a human), when very large amounts of texts should be produced, or when the 
texts are needed very quickly (Reiter & Dale, 2000). A text generation system adapted to medical 
information could hopefully relieve healthcare professionals from some of the burden of writing 
while at the same time being able to adapt texts to specific target addressees to create personalized 
and accurately written medical information. However, in order to create such a system, the way in 
which the texts should be written to relay medical information to patients in a suitable fashion needs 
to be understood.

Rhetorical Structure Theory (RST) has previously been used to analyse texts for text generation 
purposes on multiple  occasions  (e.g.  Mann & Thompson,  1987; Carlson, Marcu & Okurowski, 
2001; see section 2.1 and 2.2 for more information). In this thesis, RST analyses of medical texts 
are used to develop an outline of qualitative structural differences that articulate what information is 
traditionally presented, and how, to different recipients – with implications about what texts are re-
garded as suitable and informative for the different target groups.

Accurate analyses of the rhetorical structures in the medical texts targeted at different recipients are 
compared and the differences analysed in order to gain a better understanding of the expressions ap-
propriate for each recipient, which in turn could be used to aid in the creation of an automated text  
generation system with the aim of producing texts adapted to the recipients.

1.1 Purpose
The purpose is to find how the medical texts are structured rhetorically in order to mediate the 
writer’s intentions toward the target recipients. This is being done by means of RST analyses on 
medical texts with the assumption that different use of RST relations in healthcare documents tar-
geted at laymen (patients) compared to documents targeted at healthcare professionals will provide 
important insights about how to present information to these disparate target groups.

Thus, the following two research questions are formulated:
1. What RST relations are there in medical texts directed at patients and how do they differ 

from similar medical texts targeted at healthcare professionals? 

1 As an example, Kittredge & Polguère (1986) developed RAREAS, a system that could produce a written weather-
forecast based on large quantities of weather data measurements.

Page 1



Rhetorical Structures in Medication Information for Patients and Physicians
 A comparative study in preparation for text generation

2. What does this say about the difference in intentions between the texts? 

1.2 Limitation
This study will be limited to analyses of medical information targeted at healthcare professionals 
compared to medication information targeted at laymen. While the eventual goal is to describe how 
medical information in general is presented to different recipients, much medical information about 
patients contains sensitive information and has been classified. Further, it is rare that two different 
versions of the same information is produced for two different target groups. However, Farmaceut-
iska Specialiteter i  Sverige (hereafter FASS) does conveniently provide information on medica-
tions2  (in Swedish) in two different versions: One directed to healthcare professionals and one dir-
ected to patients. 10 such pairs of texts are analysed in a qualitative fashion in this study, with the 
assumption that the result will have some bearing also on other types of medical texts.

1.3 Thesis overview
The rest of the thesis is composed as follows: The RST framework is presented in section 2 in terms 
of its development and purposes, followed by alternative tools for analysis and a description of the 
basic composition of FASS. Section 3 describes how the RST analyses are performed in this study 
and what adaptions of previous theories that have been made, while section 4 presents the analyses 
of how RST relations are used in the different texts. Section 5 discusses what can be inferred from 
these differences concerning the overarching aims of the texts and gives an example of how the res-
ults from the analyses could be used. The way RST has been used in this study is discussed in sec-
tion 6 along with the usefulness of the RST method and the conclusions and future work are presen-
ted in the final section 7. 

2 The medication information can be found at http://www.fass.se/LIF/home/index.jsp. 
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  2  Background

  2 Background
This section describes the basic principles behind RST and how it has been developed, which has 
consequences for the way the analysis is carried out (explained in section 3). RST is also briefly 
contrasted  to  other  theories  and the  purpose of  the  study is  related  to  other  work.  Finally,  an 
overview of the structure in the medical information under study is presented.

2.1 Rhetorical Structure Theory (RST)
Rhetorical  Structure  Theory  (RST)  is  a  framework  created  in  the  1980s  by Bill  Mann,  Sandy 
Thompson  and  Christian  Matthiessen  (Taboada  &  Mann,  2006)  for  analysing  and  generating 
coherent texts. The key concept in RST is that a text can be segmented into small but meaningful 
messages that relate to each other in a way that makes the whole text meaningful. For example: one 
segment could be an example of a phenomenon described in another segment; the two segments 
would then be clearly related and relevant to each other and make that part of the text coherent. 
Two segments connected by a relation form a supersegment3, which may relate to another segment 
or  supersegments,  until  the whole  text  is  mapped in  an  hierarchical  structure.  The hierarchical 
aspect of RST is intensified by the idea that most segments are not of equal importance to the 
message at large (Mann, 1999); in the example above the segments that described the phenomenon 
would be central, the nucleus of the relation, while the segment that contained the example would 
be a satellite of the relation.

Figure 1 (below) illustrates how a short text can be divided into segments that relate to each other in 
an hierarchical structure (also known as Rhetorical Structure-trees, or RS-trees for short). The text 

POSSIBLE ADVERSE EFFECTS

Sapimol can cause adverse effects, like all medications, but not all users will necessarily be affected.

is the beginning of an informative text about adverse effects in the Sapimol medication and has 
been retrieved from FASS4.

3 The term supersegment means an aggregation of at least two segments connected through relations. See Figure 1 for 
an example.

4 Note that all English translations of FASS have been produced by the author, who has no special medical education. 
There may be mistakes and misuse of medical terminology.
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Figure 1: Example of a small Rhetorical Structure tree.

The  different  segments  (marked  by horizontal  lines)  connect  to  each  other  through 
relations, where one segment is more important than the other. In this case the segment 
“Sapimol can cause adverse effects,” is related to the segment “like all medications” 
through  an  Elaboration-general-specific  relation,  where  the  former  segment  is  the 
nucleus  and the  latter  segment  is  the  satellite.  Together  they  form a  supersegment, 
which is the nucleus of the Concession-calming relation that attaches the satellite “but  
not all users will  necessarily be affected.” They,  in turn,  form a new supersegment, 
which is the satellite to the nucleus “Possible adverse effects” through an Interpretation 
relation.

2.2 RST Development
There  have been earlier  approaches  to  discourse analysis  that  have suggested hierarchical  tree-
structures as well as rhetorical connections in order to organize texts on higher levels and based on 
information not present within single sentences, e.g. Grimes (1975) and McKeown  (1985). Grimes 
(1975) was one of the earliest to suggest a completely recursive structure, where the same kinds of 
connections would hold between the smallest segments and supersegments.

There are a number of properties that separate RST from other approaches (Mann & Thompson, 
1987). One of the properties that makes RST especially useful in text generation is the focus on the 
effect of the text on the reader intended by the writer: When presenting RST, Mann & Thompson 
(ibid)  defined explicit  constraints  that  must  hold  in  order  for  a  pair  of  segments  to  be  related 
through a specific  kind of  relation.  There are  constraints  for  the  nucleus segment,  the  satellite 
segment, the nucleus in combination with the satellite, and the effect on the reader (as intended by 
the writer) with the latter at the heart of RST. It should be noted that the writer's intentions towards 
the reader are assumed to be accessible from the text  itself, without consulting either reader nor 
writer.

The  effect  on  the  reader  together  with  the  content  of  the  statements  can  be  viewed  as  a 
communicative goal,  which is used as the basis for planning discourse in many text generation 
systems (Reiter & Dale, 2000). Further, by nesting the relations RST offers a way to make different  
parts of a text relate to each other and create cohesion with a clear role for every part of the text 
(Mann, 1999) in a fashion reminiscent of how goals can be broken down to sub-goals. Since RST 
uses the same relations for all levels of discourse (Carlson, Marcu, & Okurowski, 2001), the goals 
can be scaled to texts of any size.
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  2  Background

The  way  RST is  used  in  this  thesis  builds  on  an  adaption  of  the  work  published  by  Mann, 
Thompson and Taboada (Mann & Thompson, 1987; Mann, 1999; Taboada & Mann, 2006) as well 
as  the  work on creating  an RST-tagged corpus by Carlson,  Marcu and Orukowski  (Carlson & 
Marcu, 2001; Carlson, Marcu, & Okurowski, 2001).

2.2.1 Mann, Thompson and Taboada

According to Taboada & Mann (2006), RST was not  based on any specific previous descriptive 
tradition,  but  Mann  &  Thompson  (1987)  emphasize  the  influence of  previous  work  done  by 
Beekman,  Callow,  Kopesec,  Longacre,  and Grimes  (for  more  details,  see  Mann & Thompson, 
1987). RST was developed as part of studies of text generation (Mann, 1999) and meant to guide 
analysis  and  the  subsequent  generation  structure,  but  that  fact  did  not  limit  RST  from  other 
disciplines; Taboada & Mann (2006) report that  RST has been put to use in a variety of fields, 
including applied linguistics, knowledge management and teaching English as a second language. 
Taboada & Mann (ibid) take this to indicate the usefulness of RST as a tool for discourse analysis.

In 1999, Mann wrote an introduction to RST which listed definitions of the relations that he  and 
Thompson  presented  in  1987.  The  list  divided  the  relations  into  Presentational  relations  and 
Subject-Matter  relations (as well as  Multinuclear relations). This set of relations received further 
additions in the years that followed, as presented by Taboada & Mann in 2006. The set consist of 
the following relations:

Presentational relations:
Antithesis, Background, Concession, Enablement, Evidence, Justify, Motivation, 
Preparation

Subject-matter relations:
Circumstance, Condition, Elaboration, Evaluation, Interpretation, Means, Non-
volitional Cause, Non-volitional Result, Otherwise, Purpose, Restatement, 
Solutionhood. Summary, Unconditional, Unless, Volitional Cause, Volitional Result

Multinuclear relations:
Conjunction, Contrast, Disjunction, Joint, List, Multinuclear Restatement, Sequence

The  Presentational relations  were  considered  to  be  relations  that  facilitated  the  presentation 
process,  while  Subject-matter relations  express  part  of  the  subject  (Mann,  1999).  Multinuclear 
relations are relations that do not divide into a nucleus and a satellite, since both segments are of 
equal  importance  (both  are  considered  nuclei).  They  can  consist  of  two  nuclei  (for  example 
Contrast) or an indefinite additional number (such as List).

2.2.2 Carlson, Marcu and Okurowski

RST as described by Mann & Thompson (1987) was a practical and ready-to-use framework for 
computational  discourse  analysis  in  comparison  to  earlier  theories  within  the  field.  However, 
Carlson,  Marcu,  &  Okurowski  (2001)  still  found  it  lacking  sufficient  definitions  of  text 
segmentation and comprehensive rules for which relation would hold between two given segments.5 

5 Taboada & Mann (2006) explained that RST was not meant to exclusively determine one relation given two 
segments; rather, the framework included the idea that multiple analyses - resulting in different relations and 
hierarchies – could be true at the same time.
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Since their goal was to create a corpus of documents (retrieved from the Penn-Treebank) annotated 
with RST relations for later study and comparison by researchers, consistency in annotation became 
very important. In 2001, Carlson & Marcu presented their  Discourse Reference Tagging Manual 
that explicated the segmentation process6, noting that it should be executed before and apart from 
the relational mapping in order to avoid circular rules in which the segmentation depends on what 
relations to assign, which in turn depends on how the text is segmented. It should be noted that even 
with the guidelines and skilled annotators who were trained using those guidelines, inter-annotator 
agreement was never complete on where the boundaries between the  segments should be, which 
relation  best  described how two segments  were connected, or  which  of  two segments  was the 
nucleus in a relation (Carlson, Marcu, & Okurowski, 2001).

The relations presented in the reference manual (Carlson & Marcu, 2001) were based on  Mann and 
Thompson's work, but with some relations left out and quite a large number added or divided into 
multiple distinct relations. The number had grown to a total of 54 rhetorical relations (of which 
some had variations in either describing the nucleus or the satellite or being multinuclear), divided 
into the following 16 classes7:

• Attribution: attribution, attribution-negative
• Background: background, circumstance
• Cause: cause, result, consequence
• Comparison: comparison, preference, analogy, proportion
• Condition: condition, hypothetical, contingency, otherwise
• Contrast: contrast, concession, antithesis
• Elaboration: elaboration-additional, elaboration-general-specific, elaboration-part-whole, 

elaboration-process-step, elaboration-object-attribute, elaboration-set-member, example, 
definition

• Enablement: purpose, enablement
• Evaluation: evaluation, interpretation, conclusion, comment
• Explanation: evidence, explanation-argumentative, reason
• Joint: list, disjunction
• Manner-Means: manner, means
• Topic-Comment: problem-solution, question-answer, statement-response, topic-comment, 

comment-topic, rhetorical-question
• Summary: summary, restatement
• Temporal: temporal-before, temporal-after, temporal-same-time, sequence, 

invertedsequence
• Topic Change: topic-shift, topic-drift

6 The process of defining which “segments” exist in a text (or rather, where the boundary lies that divide between one 
segment and the next) and thus which segments could have relations to which other segments.

7 There is one other relation that has been very useful in analysing the texts: The multinuclear Same-unit relation 
proposed by Carlson & Marcu (2001). While not a rhetorical relation per se, it has been very valuable to use in order 
to see more clearly which segments relate to which other segments, even when the segments themselves are broken 
up by embedded clauses.

Page 6



  2  Background

Section 3.1 describes some modifications and adaptions made to the sets of relation in this study,  
while section 6.1 further discuss how the relations were chosen.

2.3 Alternatives to RST
Besides RST, there are of course other kinds of analyses that can be conducted on a text. A few 
traditional approaches will be mentioned here briefly:

Grosz & Sidner (1986) have developed a theory for course discourse structure analysis (dominance/ 
subordinance relations only) that includes the intention of the writer but also the attention8 of the 
reader. The latter is very interesting, but the theory as a whole is less precise on how to practically 
apply this to a given discourse, and the discourse structures are too general for the purpose of this 
thesis. It could be noted, however, that the theory can work in synergy with RST:  Marcu (2000) 
proposed an automatic method for calculating all RS-trees that could be constructed from a set of 
segments and the relations that held between them based on a combination of RST and Grosz' & 
Sidner's theory.

Another close relative to RST is Grimes' (1975) set of Rhetorical Predicates, which are rhetorical 
actions available to the writer. They partially overlap with RST but are not as explicitly defined nor 
described for practical utilisation. McKeown (1985) expands Grimes' idea by adding Schemata9 that 
consist  of a number of Rhetorical  Predicates  in  a certain order,  each of which fulfils  a certain 
purpose  of  a  greater  whole.  For  instance,  an  Identification  Schema may  consist  of  a  simple 
identification of the class the object or phenomenon belongs to, an optional number of  analogies, 
descriptions of the constituents and alternate names for the object or phenomenon, and a number of 
particular illustrations. Together, these serve to identify an object or phenomenon for the reader. 
Schemata remain a popular method for generating simple texts and have also been applied as a tool 
for  analysing  text  structure.  However,  schemata  in  general  lack  the  self-explanatory  power  of 
intentions and purposes i.e. since the reason for the inclusion of a schema or schema component is 
not intrinsically part of the schema, additional analysis  is required to explain how and why the 
schema fits into the coherent text.  Schemata are therefore more limited to strict  sequences and 
forms (Hovy, 1993). For an exploratory study, a more flexible framework like RST should be more 
useful.

Outside the field of text generation a multitude of discourse analysis techniques and frameworks ex-
ist,  e.g. within the domain of literary studies and Communication Analysis  (for example Clark, 
1996) and Speech Act Theory (by using for example the DAMSL annotation scheme, Core & Al-
len, 1997). However, most of these frameworks are constructed for analysis  of spoken dialogue 
rather than for static, non-dialogue texts produced through writing, such as the medication informa-
tion texts in FASS.

2.4 Connections to other work
There have been many attempts to analyse and construct models for generating text suited for a 
specific user, even within the healthcare domain. Cawsey, Grasso, & Paris (2007) have suggested a 

8 The Attentional state contains the objects, properties and relations that are salient at a given point in the discourse. 
However, it is based on spoken dialogue and does not directly handle text, which the reader is able to browse.

9 The Schemata defined by McKeown (1985) are different and separate from the Schemas sometimes mentioned in 
the RST-framwork, which are defined by  Mann & Thompson (1987) as “syntactic rules” for how RST structures 
may be built.
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multitude of different sorts of facts that a user model10 could contain for use within a text generation 
system in Health Care situations in order to increase understanding  and compliance11 in patients. 
Binsted, Cawsey, & Jones (1994) as well as Hirst et al. (1997) have suggested using the medical 
record as a model of the user. Buchanan et al. (1995) have suggested building up a patient history 
similar to the medical record, but which will be created by the generation system during use. There 
have been many other suggestions on how to acquire good user models through interaction, for 
example from dialogue (Kass & Finin, 1988). 

In this study,  I attempt to model  two kinds of users of medication information,  Physicians and 
Patients,  based on the way texts are written for them. This has the advantage of distinguishing 
some of the concurrent beliefs and intentions towards the two groups when writing, particularly 
what do they need to know and how do they need to have it presented. What is really modelled is 
hence not the target groups, but the writer's perception of the target groups as expressed in the texts, 
as well as the way to express such intentions in text. This could later be complemented with specific 
user studies and other user records, in the way proposed by the researchers above.

2.5 The basic structure of medication information in FASS
All  the  medication  information  has  been  retrieved  from  FASS  (Farmaceutiska  Specialiteter  i 
Sverige),  a  compilation  of  medical  information  composed  by  Läkemedelsindustriföreningens 
Service AB (LIF). Information about each medication is presented in two different ways12: One for 
healthcare professionals (hereafter  referred to as  Physicians'  FASS) and another one for laymen 
(hereafter referred to as Patients' FASS).

Physicians' FASS and Patients' FASS both contain information about the same medications and for 
each  medication  the  same  sections  of  information  are  present  (with  some  slight  variations). 
However, the order and the exact names and contents of the sections differ between Physicians' 
FASS and Patients' FASS.

10 A user model is the information about a specific or generic user that a system can use to adapt what information to 
display and how to display it. It can contain any information that is useful to consider when choosing or presenting 
information, such as how knowledgeable the user is about different matters and the purpose of the user for seeking 
the information. See Kass & Finin (1988) or Cawsey, Grasso, & Paris (2007) for different descriptions and ideas..

11 Compliance means the extent to which patients follow the instructions given by their physician.

12 There are actually four different texts presented for each medication (besides the information about how the 
medication is packed:) The Summary of Product Characteristics (SPC), the Patient Information Leaflet (PIL) as well 
as Patients' FASS and Physicians' FASS. However, each text in Patients' FASS is a transformation (mainly a 
rearrangement) from the corresponding text in the PIL. Likewise, the SPC is transformed into Physicians' FASS. 
Therefore, there are more or less only two different texts.
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Table 1: The different sections of medication information in FASS
Section name Section content

Ingredients13 Describes the active substances in the medication along with other 
substances.

Pharmacodynamics
/effect14

Describes how the medication works and relates it to the current 
hypothesis of how the ailment works.

Indications Describes  under  which circumstances  the  medication  should be 
used.

Contraindications States cases in which the medication should not be used.
Caution Describes cases when use of medication should be moderate, as 

well as effects and developments that should be closely monitored 
when using the medication. Recommendations on whether to stop 
or not stop the medication treatment, or take other measures, are 
included for some of the observed effects.

Pregnancy Provides recommendations  on the use of the medication during 
pregnancy. Possible effects on the child are described.

Breastfeeding Provides  recommendations  on  the  use  of  the  medication  while 
breastfeeding, depending on whether the substance is transferred 
to breast milk and possible effects.

Traffic warnings Explains  the  safety  or  risk  of  operating  a  vehicle  under  the 
influence  of  the  medication  (or  performing  other  chores  that 
require coordination, reactivity, vigilance, concentration, etc.) and 
also describes which capacities may be reduced.

Interactions Lists  some circumstances  that  may influence  the  effects  of  the 
medication; usually interactions with other medications.

Dosage Describes how often and in what amounts the medication should 
be taken, given a number of circumstances. The expected onset of 
the  effect  and  the  length  of  the  treatment  period  can  also  be 
included here.

Overdosage Describes symptoms of overdosage and the steps and measures 
that should be taken.

Adverse effects Describes when and for how long adverse effects can be expected, 
as well as listing adverse effects based on the frequency of their 
appearance, as well as adverse effects whose frequency can't be 
determined.  Withdrawal  symptoms  and  the  effects  of  sudden 
interruption of medication treatment can also be described.

13 Sv. Innehåll

14 The Pharmacodynamics/effect-section is not always included in Patients' FASS
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Storage and shelf life Declare how to store the treatment and what to do after the shelf 
life has expired.

Effects on the 
environment15

Provides  information  on  how  great  the  risk  of  environmental 
effects of the medication are

Pack information Describes how the medication is packed and how much of it there 
is in each package.

Texts in Physicians' FASS also contain sections about Pharmacokinetics16 and Miscibility17 as well 
as Preclinical studies in chemical labs and on animals.

15 The “Effect on the Environment”-section is not included with every medication

16 Describes how the active substance is received and metabolised in the body, as well as factors that can influence this 
process and what measures that need to be taken.

17 To what extent and in what proportions a substance is soluble in another substance; used in FASS to describe how 
the medication can be mixed with infusion liquids.
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  3 Method
Ten text pairs  with medication information from FASS were chosen at  random, with each pair 
consisting of one text from Patients' FASS and the corresponding text from Physicians' FASS (see 
section 2.5 for information about the structure of FASS). The texts were converted into the plain 
text format txt in order to be compatible with the RST annotation program RSTTool (version 3.45) 
developed by Michael O'Donnell (2000), which allows for segmentation of texts and structuring of 
the segments by relating them to each other in nucleus/satellite pairs or multinuclear relations18 of 
equal importance. The tool allowed for different sets of relations, as well as expanding the sets with 
additional relations, but it did not allow for multiple alternative structures or relations within the 
same text. Figure 2 contains an  illustration of a text that has been segmented and structured through 
relations by the RSTTool.

Figure 2: An example of a short text structured with the RSTTool. 

Words  in  blue  are  added  here  for  clarifying  examples  and  are  not  part  of  the  view  in 
RSTTool. The relations are illustrated as in RSTTool: Arrows pointing from the satellite to 
the nucleus. Since a nucleus can be placed before or after the satellite, the arrows sometimes 
point  backwards  and  sometimes  forwards.  Horizontal  lines  mark  segments  and 
supersegments. Multinuclear relations are illustrated as tilted lines that meet up at a shared 
position,  like the  List relations.  The  Urge-request has a unique use as a tag and is  not a 
relation; therefore it does not connect any segments (see section 3.1 for a description of the 
urge-request tag as well as a definition of some of the relations).

In the rest of this thesis, relations will be illustrated by an arrow and the name of the relation within 
parentheses:  
“All  medications  can cause  allergic  reactions,  even  though  severe  allergic  reactions  are  very  
uncommon. -(Motivation)→ Contact a physician immediately if you get [...]”

18 A multinuclear relation is one where no single segment can be understood as being more important than the other. 
Therefore, all segments are considered to be a nucleus within the mulinuclear relation. See section 2.2.1
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Binuclear relations have arrows going to both sides, ←(Cause-result)→, while  List relations are 
simply shown as “-(List)-  breathing difficulties,  |  puffy  eyelids, |  -(List)- rash, |  or itching.” Most 
examples illustrate only a single nucleus-satellite relation.

After all the texts had been segmented and annotated with RST relations,  the use of each RST 
relation within Physicians' FASS was compared to the use of the same relation in Patients' FASS 
(presented  in  section  4.1).  Afterwards,  the  RST-annotated  texts  from  Physicians'  FASS  were 
qualitatively  analysed  as  a  group  (presented  in  section  4.2)  and  analogous  for  the  texts  from 
Patients'  FASS  (presented  in  section  4.3).  The  analyses  of  the  two  types  of  texts  were  then 
compared  (presented  in  section  4.4).  In  section  5.1,  I  discuss  what  can  be  inferred  about  the 
intentions and the over-arching aim with the texts from the analyses.

3.1 Adaption to the current study
The segmentation of texts  was mostly done in  accordance  with what Carlson & Marcu (2001) 
suggest (basically that one segment is equal to one clause19, but sometimes a single phrase20 can 
constitute a separate segment). Hierarchical structure, i.e. the level of each relation within the RS-
tree and the order in which multiple satellite connected to a single nucleus, was not a main focus 
when analysing (see section 6.2). Mann & Thompson (1987) was the primary source of influence 
on  the  philosophical  aim of  RST,  such as  the  focus  on intended effect  and the  possibility  for 
multiple structures depending on perspective. 

The emphasis of the analysis however was on the rhetorical relations between the segments. The 
relations used were based both on Carlson's & Marcu's reference manual (2001) and on Mann's & 
Thompson's (1987) original work (complemented in Mann (1999) and Taboada & Mann (2006)), 
with some additions and modifications. 

Not all the relations described by the authors above were found to be useful in describing how the 
different segments in the FASS texts related to each other, mainly for two reasons:

• Lack of data: With a total of only 20 fairly homogeneous texts analysed, it is not likely that 
all relations present in the entire FASS corpus would occur, nor that the distinction between 
two similar relations would be meaningful enough to consider them separate relations.

• Different genre: The texts from FASS are written with specific intentions and goals, that do 
not necessarily correspond to intentions with texts from for example the Wall Street Journal, 
which Carlson & Marcu (2001) used. 

19 A clause is a linguistic term that denotes a group of words containing both a subject and a predicate (though in an 
elliptical construction, either subject or predicate can be considered implicit and not written out within the clause). 
“The cat jumped through the window” is a clause, as well as “The cat jumped”.

20 A phrase is a group of words that may either contain a subject or a predicate, but not both. They are usually 
organised around the head word: “The cat” is a noun-phrase and “jumped through the window” is a verb-phrase, 
while “through the window” is a prepositional-phrase and “the window” is another noun-phrase.
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In consideration of the latter reason, it was found necessary to complement the previous relation 
sets with some new relations, as well as to modify some of previous relations. New relations were 
added when none of the previous relations seemed to describe the relationship between to segments 
in a sufficiently informative way, for example if the previous relations were lacking some nuance 
that was deemed interesting in this kind of text or the focusing was on some other aspect of the 
relationship.  The new relations  are  defined in  Table  2.  See section  6.1 for  a  discussion  and a 
comparison between new and previous relations, as well as their usage within this study.

Table 2: Definitions of the new relations used in this study.

Relation name
Requirements on the Nucleus N 
or the Satellite S Effect on the Reader R

Elaboration-
general-specific21

N describes some phenomenon or 
fact that holds in the case at hand.

S provides additional cases in 
which the fact holds as well.

R realises that the phenomenon 
described in N is not an isolated 
occurrence.

Elaboration-
reference

S mentions that more information 
relevant to N can be found at 
another location.

R realises that if R wishes, R can 
read more about N at the location 
specified in S.

Highlighting N describes a fact or 
circumstance for a set.

S mentions a subset or member of 
the set in N which has special 
relevance for the case at hand.

R realises that the subset or 
member presented in S is of extra 
relevance to the circumstance 
mentioned in N.

Concession-
calming

N describes a worrisome 
phenomenon. S states a fact that 
is unexpected given N, and that 
makes the phenomenon 
mentioned in N less worrisome.

R realises that although N holds, S 
also holds. This calms R.

Alarm N describes an acceptable 
phenomenon. S states a fact that 
is unexpected given N and that is 
more worrisome than N.

R realises that although N holds, S 
also holds. This alarms R.

Rhetorical-
interception

N states a fact, from which a 
hypothesis can seem likely to be 

R realises that the hypothesis is 
faulty, whether R formed the 

21 Carlson & Marcu (2001) present a relation Elaboration-general-specific, which was the base for the relation used 
here. However, since this use is much different from the use by Carlson & Marcu (ibid), the relation is presented as 
a new relation.
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formed by R. S states that the 
hypothesis is faulty.

hypothesis or not.

Limit-
conclusion22

N states a fact. S states that it is 
not known if this fact has any 
bearing on a different case.

R understands that no certain 
conclusions can be drawn 
concerning the case based on the 
fact mentioned in N.

Only-in-case N describes an action that should 
not be performed in certain 
circumstances. S states the only 
exception when the action may be 
performed anyway.

R realises that the action mentioned 
in N should only be performed in 
the case mentioned in S.

Specification N describes a fact or 
phenomenon. S specifies the fact 
or phenomenon in N by providing 
a narrowly defined term or by 
imposing further limitations.

R realises that the narrowed 
definition mentioned in S is what is 
really implied in N.

Suggestion N describes a situation. S 
suggests a course of action.

R realises that the course of action 
in S is suggested based on the 
situation in N.

In addition  to the relations  above,  I  included a  tag that  I  call  Urge-request in  order to  further 
classify the rhetorical structure. The tag is only assigned to a single segment and is therefore not a 
relation, but it can be useful to analyse how other relations connect to the tagged segment.  Urge-
request has been assigned to segments that imperatively tell the reader to perform some action, 
which is interesting to observe in comparison to other relations.

22 The relation Limit-conclusion is very similar to the more general Rhetorical-interception; unless distinct and useful 
separate cases are found in the future, it would be better to merge the two into one.
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  4 Analysis
In this section, the first research question is be examined: What RST relations are there in medical  
texts directed at patients and how do they differ from similar medical texts targeted at healthcare  
professionals? An overview of the analysis  of the FASS-texts is presented in  Table 3 with the 
relations  of  interest  listed  together  with  their  use  in  Patients'  FASS  and/or  Physicians'  FASS 
(section 4.1). Following that is a more integrated description of the structures found of Physicians' 
FASS (section 4.2) and the ones found in Patients' FASS (section 4.3), followed by a comparison 
between the two (section 4.4). 

See section 6.1 for a discussion of which relations I chose to use and why, in comparison to those 
used by Mann & Thompson (1987) and Carlson & Marcu (2001).

4.1 The application of relations in Patients' FASS and Physicians' FASS
Some relations were only found in either Patients' FASS or in Physicians' FASS and have thus only 
been described in the relevant column (e.g. Concession, Enablement). A shared description is used 
for  relations  that  are  used  in  a  very  similar  fashion  in  both  versions  of  FASS  (for  example 
Highlighting).

I have attempted to group relations together somewhat arbitrarily based on their areas of application 
and hence which might be more relevant to compare. These areas of application are not considered 
to  be fundamental  or  non-overlapping in  any way,  they are  merely  provided as  a  reading and 
comparison aid.

Relations  that  are  indented  are  those  that  I  consider  a  subgroup  of  the  previous  non-indented 
relation. Relations followed by an * are new or have received a new definition in this study (see 
section 3.1 for a definition of these relations).

Table 3: List of RST relations and their application in Patients' FASS and Physicians' FASS.
Relation Patients' FASS Physicians' FASS

Relations that provide additional information:
Concession Used to convey exceptions and the 

unexpected, often concerning the use of 
medication.

Alarm* Used when the unexpected fact is also critical and extra care should be 
taken, for example when some medication is sometimes dangerous.

Calming* If the information is less 
worrisome than the original 
information, such as adverse 
effects being uncommon.

* Defined in section 3.1
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Highlighting* Used to promote the relevance of a symptom, phase in time or a risk 
category.

Cause-result Cause-result relations are used 
when direct causations can be 
seen, for example adverse 
effects. In other cases, 
Circumstance is often used 
instead.

Mostly used to relay test results and 
observations or something similar.

Reason (Motivation is used instead. See  
section 4.3)

Used to explain why some course of 
action should be taken, or why it is not 
necessary depending on some property.

Elaboration Used when providing a 
description of how something 
could transpire. Usually starts 
with “Sometimes...”

Used when adding information that is 
related directly to the last preceding fact 
at the same or higher level. No special 
linguistic markers23 need to be present.

Elaboration-
Reference*

Used mainly to direct the reader 
to other paragraphs of the same 
section.

Used mainly to directs the reader to 
other sections of relevance to the current 
information presented.

Relations used to increase the understanding of the nuclear statement.
Example Cases, or instances of a set without indicating that they are extra relevant. 

Often used to describe adverse effects.
Elaboration-
general-specific*

Used in Patients' FASS to inform 
that this medication, like every 
medication, can cause adverse 
effects.

Interpretation Primarily used to explain abbreviations and terms that have acquired a 
formal meaning or more precise meaning than usual. Is sometimes placed 
within parenthesis or starting with something similar to “this means”.

Background (Motivation is used instead. See  
section 4.4)

Used to frame a subsequent statement 
for correct interpretation, often a 
decision that needs to be made (in which 
case the Background can also be used to 
inform about the lack of solid 
knowledge).

23 A linguistic marker is meant to denote a keyword that is typically included in one or both of the segments in a 
specific RST relation.

* Defined in section 3.1
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Summary Used to create a framework for focusing 
the subsequent reading of adverse 
effects by summing up themes.

Relations that limit the generality of previous statements.
Rhetorical-
interception*

Used to prevent patients from 
stopping taking their medication, 
even if that might be tempting 
given the previous statement.

Used to intercept ideas for treatment that 
might have been logical and to stop 
looking for causes that are not likely 
(even though they might seem likely).

Limit-
conclusion*

Used to limit the results of an animal 
study from being applied to humans 
straight away.

Specification* Used to provide exact 
information about what “a high 
dose” might mean.

Used to narrow a previous statement to 
a more exact term or precise description.

Relations that increase the belief in statements and the ability to act accordingly.
Enablement Provides information that 

facilitates the performance of an 
action; used when providing a 
phone number to a physician.

Motivation Used to inform the patient about 
a fact or circumstance that 
should make the patient more 
likely to perform some action, 
often calling a physician.

Purpose Used to tell patients why they 
should do something, usually 
why a physician should be 
called.

Suggestion* Used to suggest a course of action, like 
emptying the digestive system to 
decrease the effect of an overdose.

Evidence Used to present results from 
experiments that support a theory or 
description.

Relations that place the statement under special conditions
Conditions Usually used to provide cases of 

* Defined in section 3.1
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when patients should call their 
physician and/or stop their 
medication (for example: “if this  
happens, call your doctor”). Can 
also be used for other measures 
that should be taken in certain 
conditions.

Only-in-case* This is a special condition used 
when contradicting a previous 
statement; in Patients' FASS this 
is used to state that something 
should not be done unless the 
physician says that it should.

Circumstance Used in both Physician's and Patients' FASS to describe things that have 
been observed under certain circumstances, for example in patients that 
have been taking a high dose of the medication.

The tag Urge-request (see section 3.1) has only been found in Patients' FASS and differs from the 
relation  Suggestion in that the  Urge-request is the nucleus of some other relation (most often a 
Condition or Motivation), whereas the Suggestion forms a bond by adding a suggesting satellite to a 
descriptive nucleus. 

4.2 The structure of Physicians' FASS
Many pieces of information are not clearly related to the previous pieces of information in Physi-
cians' FASS. Most likely physicians are expected to understand the relevance of the additional in-
formation  anyway.  A typical  case  is  a  small  title  followed by a  list,  with no obvious  relation  
between the title and the preceding text. Lists in general are common in Physicians' FASS, particu-
larly in adverse effects which are often listed in nested lists or tables displaying the affected system 
and frequency of occurrence.

An Elaboration relation can hold between two segments when they both pertain to a shared prop-
erty, for example if both fact A and fact B pertain to “dizziness at the start of medication”, they can 
be related through an Elaboration relation as long as there is no segment at the same or a higher 
level in between that does not pertain to dizziness. The facts A and B can simply be stated one after 
another without any linguistic markers. For example:
The most common adverse effect is dyspepsia ←(Specification)- (2-6%).
←(Elaboration)- The increased bleeding tendency rarely causes symptoms.
The segment (2-6%) relates to the first segment through a Specification relation and thus form a su-
persegment. There is no segment on the same or higher level between the supersegment and the last  
segment, which are related through their connection to dyspepsia. The Elaboration-reference rela-
tion is used to tell the reader that more information can be found somewhere else, quite often in sec-
tions such as “Adverse effects”, “Contraindications” and “Caution”.

Page 18



  4  Analysis

The Background relation is sometimes used to facilitate understanding of the subsequent informa-
tion, for example providing details for a decision that needs to be made. The Background satellite is 
usually placed first, formulated as a straight fact of the type“this holds”. In some cases the Back-
ground satellite only states that something is unknown, which is also a way to frame a subsequent 
decision. The  Interpretation relation, on the other hand, places the interpreting satellite after the 
nucleus it interprets; it is often used to explain abbreviations and terms that have acquired a formal 
or a more precise meaning than usual. Sometimes these satellites start with “this means”, but at oth-
er times no linguistic markers are present. The satellite is sometimes placed within parentheses, for 
example Paradoxical bronchospasm ←(Interpretation)- (i.e. bronchoconstriction induced by inhal-
ation) The Circumstance relation is used to provide the context of an observation, where the satel-
lite often is placed after the presented observation and usually starts with “at...” or “when...” in 
Physicians' FASS.  For instance:  Reversible hepatotoxicity is common ←(Circumstance)-  at high 
doses of medication.

The Reason relation is used when providing an explanation for why some occurrence should reas-
onably be handled in some way, or why some course of action is not necessary. Example: “An over-
dose can lead to hypokalaemia -(Reason)→  which is why the concentration of potassium in the  
blood  should  be  controlled.”  The  satellite  provides  the  underlying  mechanics  and  the  nucleus 
provides a reasonable response to take. Most Reason relations in Physicians'  FASS have a similar 
logical formulation. The Reason relation is used rather than Motivation or Purpose, probably since 
Physicians' FASS is provided as fairly objective and the physicians themselves should already know 
what their purpose is and be motivated. The use of “because”, “therefore” and “for this reason” is 
common with the  Reason nucleus. When a chain of causality with no reasoning is presented, the 
Cause-result relation is used, primarily to relay test results and observations in the form of the de-
terministic “...which results in...”.

While the above relations are the most common, there are others that are useful in understanding the 
rhetorical structure of Physicians' FASS. A Concession relation may be used to provide information 
that is unexpected given a previous statement, such as the effect of a treatment. A linguistic marker 
for this relation is “but...”. If the unexpected information is cause for concern or worry, an Alarm re-
lation can be used, which might include “but note that...” or “but take care...”, for example: “The 
preferred antidote is a cardioselective beta blocker, ←(Alarm)- but be careful when administering  
the  antidote  to  patients  who  have  previously  suffered  from bronchospasm”.  If  the  information 
provided can be thought  of as unexpected,  not given the statement,  but  given a likely train of 
thought following from previous statements or simply from standard beliefs, a Rhetorical-intercep-
tion is sometimes used. These are usually simply given as a fact with no special linguistic markers, 
but may need to be derived through reasoning on common belief. A special case might be the Limit-
conclusion relation that says that despite the results, the reader should not assume this or that. No 
linguistic markers are used, but it is often provided that a fact “is unknown”. Example: “Animal  
studies have shown damaging effects on the foetus at very high dosage. ←(Limit-conclusion)- Po-
tential risks for humans are unknown.”

A different kind of limitation is the Specification relation, which simply provides a more accurate or 
formal version of a previous description. The satellite is often provided within parentheses and de-
limits what is expressed in the nucleus to a specific interval or a more precise definition. This is not  
to be confused with Highlighting, which occurs when some part of a set or interval is pronounced 
for its special relevance (for example an especially common effect or a more likely period of time). 
These are often expressed using the word “especially” or “in particular”, for instance:  Increased 
bleeding tendency, ←(Highlighting)- particularly from the stomach-intestinal canal. When simply 
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providing an example of a set with no extra relevance, or a case study, the Example relation is used. 
It usually begins with “for example”, “e.g.” or something similar. When an example is provided as a 
way of proving that something holds, the Evidence relation is used. Such evidence should illustrate 
a case where the previous statement has been shown to hold and might begin with “in a study of” or 
something similar.

One instance of a Summary relation has been found, in which the summary was provided before the 
text that was summarised: “The symptoms mostly affect the central nervous system -(Summary)→ 
[Long list of symptoms]”. It seemed to facilitate subsequent reading and focus attention.

Physicians' FASS was not found to contain any direct orders or absolute prompting, but at times 
there are instructions and Suggestions for treatment or handling specific conditions. It can contain 
phrases such as “... should be considered”.

4.3 The structure of Patients' FASS
Titles and lists are used in Patients' FASS as well, but complete sentences are more common. The 
texts in Patients' FASS seem to provide concise descriptions about what the medications are used 
for, when they should be taken and what effects there can be. For this reason, the Condition relation 
is quite common; it is used to provide different situations in which some action should be taken, 
quite often in the form of “If you have done something or if you experience this situation, then per-
form this action”, where the action often is an Urge-requests to “Call a physician” or “stop taking 
the medication and call your physician”. In the first of these two, a phone number can be provided 
through an Enablement relation and facilitate the performance of correct action (an Enablement can 
also be any clear description of how to perform the action). A Motivation relation is sometimes giv-
en before the  Condition (and/or  Urge-request) to describe what could happen, for example “The 
medication can in rare cases cause breathing difficulties. -(Motivation)→ If this happens -(Condi-
tion)→ stop taking the medication and immediately call a physician.” Motivations are more often 
provided before an Urge-request, but can also also be provided after a recommendation to clarify 
why, often starting with “since” or “because”.  Motivations are similar to  Reasons, but the former 
provide incitement for the reader to do something while the latter  provide reasoning about why 
something should or should not be performed in a certain way by somebody (not found in Patients'  
FASS).

The Circumstance relation is similar to the condition relation, but it is used to indicate that some-
thing might happen in certain contexts rather than to provide preconditions for taking action, for ex-
ample “Memory lapses can occur ←(Circumstance)-  at high intakes of medication.”. The relation 
usually begins with “at” or “when”. The Cause-result relations are similar but somewhat less com-
mon; they describe what something might be caused by or what it might cause in a more direct  
manner,  such as  “The medication  can reduce the  amount  of  potassium in your blood -(Cause-
result)→ which can cause nausea.”

The Elaboration relation can be used to describe additional information on the same subject.  Often, 
there are no specific linguistic markers for this relation except that the segments are adjacent. If the 
next segment could have started with “further”, this is often an Elaboration relation. When the addi-
tional information is somewhere else, the Elaboration-reference can be used. In Patients' FASS, the 
information is often in the same section and the relation is expressed as “(see above/below)”. When 
making a generalisation statement, the relation Elaboration-general-specific can be used; most of-
ten to describe that all medications can cause adverse effects, and therefore also this specific medic-
ation. The satellite usually starts with “like all” or “like most...”.
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Interpretation relations are fairly common and describe what a previous statement means in a more 
accessible way. This is used to translate medical terms into layman's words and also to explain what 
words that have acquired a formal meaning means in the text, for example “Rare ←(interpretation)- 
(appears in less than 1 of 1000 people):”. It is often expressed within parentheses. It can also de-
scribe more generally how to understand a previous statement, in which case it is more likely to be 
a subordinate clause or a short sentence.

A different way to illuminate what a statement means is to give an Example of what is referred to, 
most often members of a set of adverse effects or ailments. The relation is often expressed begin-
ning with “e.g.”, “for example”, “like” or “such as”. When an occurrence or member of a set for 
some reason has extra relevance (e.g. by being especially likely to be a symptom, or by being espe-
cially common), it can be expressed using a Highlighting relation, often a sub-clause or parenthesis 
beginning with “especially” or “in particular”.

Some  information  might  sound  frightening  or  worrisome  to  the  reader  and  might  need  to  be 
dampened. This can be done with a Concession-calming, that claims that even if this or that hap-
pens, it is only natural or that it might not happen at all since it is very uncommon or at least not in-
evitable. This is performed, for example, when informing about adverse effects but adding that not 
everybody will necessarily be affected. The opposite is the Alarm relation, that brings out a state-
ment that contradicts what is expected from a previous statement and is more worrisome, for ex-
ample: “Hazardous reactions to the medication are very rare ←(Alarm)- but if any of the following  
symptoms should appear you need to contact a physician right away.” In cases where one statement 
might give rise to a mistaken belief (due to a likely assumption that is not part of the statement), a 
Rhetorical-interception can be used to correct the assumption, for example if using a medication 
causes chest pains, the text instructs the reader to contact a physician, but not to abort the medica-
tion treatment (which patients might be inclined to do in that context):

“[...] can sometimes cause chest pains. -(Motivation)→ Tell your physician/nurse if you get any of  
these symptoms while being treated with Sapimol, ←(Rhetorical-interception)- but do not stop tak-
ing the medication.”

Some instructions or conditions come with extra conditions, the Only-in-case relation, which states 
that the patient should only do this if instructed to by a physician. It might appear after an instruc-
tion or a  Conditional instruction in the form of “If this is the case, -(Condition)→  don't do this, 
←(Only-in-case)-  unless your physician tells you otherwise”. Another relation that sometimes ac-
companies instructions is the Purpose relation, which is used to inform the patient why they should 
contact a physician or hospital (for example to take samples and make sure they are not poisoned or 
something similar).

4.4 How do the texts directed to physicians differ from those directed to patients?
Before going into the differences of rhetorical relations between texts found in Physicians' FASS 
and  those  in  Patients'  FASS,  some  general  differences  should  be  noted.  Texts  describing 
medications in Physicians' FASS are longer than those in Patients' FASS. This is in part because the 
former  contains  some  sections  not  included  in  the  latter  (Pharmacokinetics,  Miscibility and 
Preclinical studies), but also because comparable sections contain much more information (even 
though more precise terms and fewer explanations of basic phenomena are included). However, if 
not counting relations that are mostly used to combine segments with few rhetorical implications 
(such as the List relation), there seem to be a similar number of relations holding between different 
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segments in both Physicians' FASS and Patients' FASS, since the segments in Physicians' FASS are 
on average longer and more often relate to each other through structures such as lists and titles.

Texts  in  Patients'  FASS  contain  more  complete  sentences  and  descriptions  whereas  texts  in 
Physicians'  FASS in  many  cases  only  use  keywords  and  medical  terms  with  few adornments. 
Example: Where Patients' FASS says “Stomach problems such as acid regurgitation, heartburn,  
nausea  and  vomiting”, Physicians'  FASS  simply  says  “Dyspepsia”.  Both  Patients'  FASS  and 
Physicians'  FASS  use  Elaboration relations  and  Elaboration-reference,  but  the  Elaboration-
reference relations  in Patients'  FASS often  refer  to  information  within  the  same section  while 
Physicians' FASS more often points to other sections (possibly because physicians are believed to 
better grasp the sections they are reading already). In addition,  Patients' FASS uses  Elaboration-
general-specific to inform about the generality of a fact, which has not been observed in Physicians' 
FASS. 

Instead, Physicians' FASS uses the Background relation to provide framing information that can be 
used to understand subsequent statements. A Summary relation  has also been used in Physicians' 
FASS to focus the understanding of the information that follows. Patients'  FASS does at  times 
provide framing information in a similar fashion, but in the observed cases they have always been 
used as a Motivation to perform some action. It is possible to speculate that information that would 
need a  Background in order to be understood in Patients' FASS has been omitted for the sake of 
brevity unless it needs to be there – such as in cases where the patient needs to be urged into taking 
some action – whereas Physicians' FASS contain more information of unknown importance to the 
case at hand, which might be harder to follow even for trained physicians.

However, the  Interpretation relation is used to explain abbreviations and to provide information 
about formal terms in both Physicians' FASS and Patients' FASS (even though the translation of 
medical terms into layman's terms is more common in the latter). Physicians' FASS and Patients'  
FASS  also  use  Example and  Highlighting relations  in  similar  ways,  but  Physicians'  FASS 
sometimes uses Evidence (possibly because of the more scientific nature of the texts).

Physicians' FASS has been found to use the Concession while only the Concession-calming relation 
has been found in Patients' FASS; it could be speculated that this is because patients would have a 
higher tendency to be unduly worried (because of them actually risking some of the effects as well 
as being more likely to misinterpret the FASS texts), while physicians are believed to remain calm 
anyway.  The  Alarm relation,  on the other hand, is used in a similar fashion in both Physicians'  
FASS and Patients' FASS.

Rhetorical-interception has been used in both Physicians' FASS and Patients' FASS, in the former 
as new sentences while as a subordinate clause in the latter; which could be because  Rhetorical-
interceptions in Patients'  FASS can only be based on the most likely “train of thought” for the 
whole  group,  while  the  writer  can  anticipate  to  a  greater  extent  the  “train  of  thought”  from 
physicians and also expect them to see the relevance of the additional statement. For example, the 
Rhetorical-interception is used to prevent the patient from discontinuing the intake of medication, 
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while physicians can be expected to think about specific treatments, as in the following case from 
Physicians'  FASS:  “Symptomatic  and supportive  treatment  is  recommended  in  the  event  of  an  
overdose  of  cetirizine.←(Rhetorical-interception)-Cetirizine  is  not  efficiently  eliminated  by  
dialysis.”

Only Physicians' FASS uses Limit-conclusion, which is interesting but probably related to the fact 
that Patients' FASS does not present the kind of scientific results that Limit-conclusion was used to 
delimit.

The Condition relation is common in Patients' FASS but excluded from Physicians' FASS, since it 
is mainly used to instruct the patient in cases where something needs to be done. This goes hand in 
hand with the fact that Urge-request, Enablement, Motivation, Purpose and Only-in-case relations 
are only used in Patients' FASS; specific instructions that the patient should follow in certain cases 
with additional information on how to do it. The Only-in-case has a definite argumentative quality 
to it that is mostly absent in the informative Physicians' FASS. Physicians are presumably expected 
to be better judges of how to act and what to do given the appropriate information; therefore the 
strongest  kind of  advocative  found in Physicians'  FASS are  Suggestion relations  and technical 
Reasons as to why an action should be performed.

In situations that do not concern taking action, such as the Cause-result and Circumstance relation, 
both Physicians' FASS and Patients' FASS make similar use of and realise the relations in a similar 
fashion.

This concludes the analysis of which RST relations are present in the texts directed to physicians 
and in the texts directed to patients, as well as how they differ in use. In the next section, I attempt 
to interpret what these observations convey about the difference in intentions between the texts.
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  5 Discussion
Section 5.1 contains a discussion about the second research question:  What does the result of the  
analysis say about the difference in intention between the texts? Section 5.2 provides a hypothetical 
example of how the knowledge about the intentions and the way they are realised could be used in a 
text generation process.

5.1 What can be inferred about the intentions mediated in the text?
There are very many low-level intentions that can be inferred from the texts based on the analyses, 
since every rhetorical relation is defined by an effect that the writer intends to produce in the reader. 
These will not be enumerated here, see Mann & Thompson (1987) and Carlson & Marcu (2001) for 
more information about the effect on the reader as defined in their relations and section 3.1 for a 
definition of the relations created in this study. Instead, let's consider what the larger intentional 
directions appear to be:

There are a number of things that can be learned from the simple fact the some relations are present 
in one set of texts while absent in another. Texts in Patients' FASS contain Enablement, Motivation 
and  Purpose. As defined by Mann & Thompson (1987), the  Purpose  informs the reader of why 
something  is  done;  Enablement increases  the  reader's  potential  ability  to  do  something  while 
Motivation increases the readers desire to do it. The use of a Condition is also used to instruct since 
it is always followed by an Urge-request to do something. The Only-in-case is also argumentative 
in nature (since it stipulates the importance of the first instruction as having only one exception). 
Patients' FASS can be said to empower and instruct the reader in an argumentative fashion. 

Physicians' FASS on the other hand has none of the above. The unique relations found here are 
instead  Background,  Summary,  Evidence,  Reason,  Suggestion and  Limit-conclusion.  Both 
Background and Summary are reading aids. The intention behind a Background relation might be to 
provide the full picture of a phenomenon. It could also be used when the writer expects that the 
reader will have difficulty understanding the information fully, in particular because it pertains to 
specific knowledge that the reader is not expected to have24. The Summary relation provides short 
abstractions which might be used when the information provided is plentiful or hard to remember.  
Evidence and Limit-conclusion are useful in varying the degree of a model or hypothesis. In short, 
Physicians'  FASS can  be  said  to  provide  specific (and  maybe  plentiful)  information,  and may 
contain  models  and hypotheses of  varying  certainty.  The fact  that  Physicians'  FASS lack  the 
Enablement,  Motivation,  Purpose and  Only-in-case relations  suggests  a  less  argumentative 
intention.

This much can be inferred just by reasoning about the presence of the relations (together with some 
preconception of a patient and a physician). When including how these relations are connected to 
content in the texts, the intentions can be analysed more precisely. The  Interpretation relation is 

24 This might have been more expected in Patients' FASS, but under the assumption that Physicians' FASS provide 
more uncommon information that the physicians do not always have at hand, Background relations might be 
required.
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used in both Physicians' FASS and Patients' FASS to inform the reader about some formal terms 
(even  though  Patients'  FASS  is  more  likely  to  explain  occurring  Latin  terminology  while 
Physicians' FASS includes code-like expressions, for example “Group Ivb”). The intention here is 
to make sure that the reader  understands or remembers what the text means, which is useful for 
less common words (in Patients' FASS), statistical meaning of words (in both FASSes) and other 
formalised codes (in Physicians' FASS) that the patient might not know about and the physician 
might easily forget or mix up. This also implies that patients are not expected to know most medical 
terms (in contrast to physicians), while codes should not be mentioned at all (probably since the 
patients have a larger risk of being confused than aided by these codes).

The Highlighting relation is used in Patients' FASS to point out extra relevant conditions for calling 
a  physician. The intention behind this appears to be that  the patient clearly needs to know under 
which  conditions  they  definitively  need  to  call  (in  case  the  patient  is  uncertain)  and  gives 
Enablement in  the  form of  a  telephone  number.  The sum of  this  is  empowering to  uncertain 
patients,  and possibly  alarming and argumentative to patients with low tendency to call.  The 
Condition relation itself is used to describe when the patient should do something, which in most 
cases is to call a physician and in some cases to do something with the medication. Patients' FASS 
also makes use of the Only-in-case relation to say that unless the physician tells them otherwise, the 
medication should never be used under certain  conditions. These further refine the conditions so 
that the patients will be able to handle their situation correctly and also to reinforce the Physician's 
authority.

The Example relation is mostly used to illustrate some typical medications or adverse effects out of 
a set or group (to increase understanding of the group or to facilitate recognition). The Elaboration 
relation  often  provides descriptions  of  how  an  event  could  come  to  pass,  or  what  sometimes 
happens. This is likely done in order to  prepare the patient for an upcoming event so that they 
know  what  to  expect.  Elaboration-general-specific  is  used  within  Patients'  FASS  to  provide 
information  about  how general  a phenomenon is,  for example  that  every medication  can cause 
adverse effects or other symptoms that are common for a certain kind of medication. The intention 
could be to calm the reader (since it is not a phenomenon specific to the current medication), or 
simply to inform the reader of the fact that this is how medication works, which could be either 
generally enlightening or specific if the reader would otherwise try to find a medication without 
adverse effects. The intention is most likely to  guide the Patient's actions or to provide  general 
education.

As a summary of the findings above, Patients' FASS aims to prepare the patient as to what might 
be expected and to give general education to that effect. It guides and empowers the patient on 
how to handle certain situations and when to call for aid, which might also have a calming effect or 
sometimes an alarming one. Patients' FASS attempts to explain why something should be done in 
order to make the patient more competent and cooperative at the same time as it  reinforces the 
Physician's authority.

Physicians' FASS, on the other hand, uses  Highlighting to provide example of when to be extra 
cautious or observant on the results of treatment. Backgrounds are used to frame a decision that the 
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physician needs to make, either by providing relevant information on the current understanding or 
background facts or by stating that no such information exists (which is also useful for the physician 
to know when taking a decision). Further, Physicians'  FASS contains longer lists of effects and 
special cases serving to provide a more complete picture of the phenomena. The intention seems to 
be  to  provide  full  observations  and  facts in  order  to  allow the  physician  to  make  informed 
decisions.

To aid in this endeavour, there are also  Reason relations that present hypotheses about different 
biomedical  mechanics  and  why  a  course  of  action  is  believed  to  function  in  a  certain  way 
(sometimes with Evidence to support it). These are sometimes more argumentative, but since they 
do  provide  the  reasoning,  the  physician  is  authorised  to  draw personal  conclusions.  There  are 
Suggestion relations that propose courses of actions, but they are only suggestions. 

All in all, Physicians' FASS clearly intends for the physician to make individual decisions and not 
to just go along with previous treatment. The physician is viewed as a fully capable authority to 
whom only advice may be given and information provided.

5.2 The usefulness to the text generation process
The general intentions above could be gathered from simply reading FASS or maybe even from 
speculating about it. Another way could have been to discuss the texts with the authors, but by 
starting out from the texts instead it is possible to analyse what of the authors intentions can be 
inferred rather than what the authors attempted for the text to contain.

However, the real use of doing a structured RST analysis from basics and abstract it up to a general 
level is that it can be done in reverse as well: The over-arching intentions as well as the detailed 
RST structures can be generalised and a text that  mediates  these intentions even with different 
content can be created (though only within the same genre). In the following section, I provide a 
much simplified example of how the results from the analysis above in principle could aid a text 
generation system generate a pair of texts from a knowledgebase.

Assume that we have a knowledgebase that contains all medical information about a medication 
that would be necessary in order to write an entry in Physicians' FASS and Patients' FASS about 
that medication. A simplified version of such a knowledgebase for just one medication25 is sketched 
below in an informal way. To the left is something like an entry, with values or substructures to the 
right.  [Elementary  units]  are  clustered  within  brackets,  operators and  logical  relationships are 
written in italics, and {scientific names and abbreviations} are written within curly brackets:

25 This is a simplified knowledgebase based on the medication Sertralin found in FASS, but no previous RST analysis 
has been performed on the text and the text has not been used in the previous analyses. The information presented 
here is in no way exhaustive. Consult fass.se for verified medication information.
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Table 4: A sketch of a knowledgebase for the medication Sertralin Actavis.

Sertralin Actavis

Active 
substance:

Sertralin 

Medication 
group:

Selective Serotonin Re-uptake Inhibitor {SSRI}

Pharmaco-
dynamics:

[Released into  [Blood stream] ] 
leadsTo [Binding to [Neural transmitter] ] 
cause [ [Diminished] [Re-uptake of] [Serotonin] 
[In brain] ]

Theory: [ [Depression] causedBy [Lack of] 
[Neurotransmittors specifically (Serotonin, 
Dopamine, Noradrenalin)] ]

Primary effect: Antidepressant

Affects: Serotonin {5-hydroxitryptamine}
limited noradrenalin {4-((1R)-2-amino-1-hydroxyethyl)benzene-1,2-diol}, 
dopamine {4-(2-aminoethyl)benzene-1,2-diol } 

Affinity: Exclude Muscarinic receptors, Serotonergic receptors, Dopaminergic 
receptors, Histaminergic receptors , Adrenergic receptors, Benzodiazepine 
receptors, GABA receptors

Pre-clinical 
studies:

Animal studies

Animals: [Rabbits], [Rats]

Effect: [ [Increased] [Effects of [Serotonin]] ]

Adverse 
effect

Observed: [ [Delayed] [Ossification] ]

Not observed: [Mutagenicity], [Carcinogenicity]

Dosage 2,5-10 times [Maximum recommended dose]

Adverse 
effects:

Very common
 > 1/1026

Common
1/10 - 1/100

Uncommon
1/100 - 1/1000 

Rare
1/1000 - 1/10000 

Related to  insomnia, yawning, euphoria, depressive diminished libido, 

26 Adverse effects are defined as ”Very common” if it occurs in more than 1 out of 10 patients that take the 
medication.
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the psyche somnolence, 
anorexia

agitation, angst symptoms, 
hallucinations, 
mania, hypomania

nightmares, 
aggression, psychosis.

Central and 
periphery 
nervous 
system 

tremor, 
vertigo, dry 
mouth

headache, 
paresthesia, 
hypesthesia, 
increased 
sweating

migraine involuntary muscle 
movement, coma, 
cramps, akathisia

Eyes eyesight 
deterioration 

mydriasis

Ears and 
balance 
organs

tinnitus

Heart chest pains, 
palpitations

hypertension, 
syncope, tachycardia

Blood-
vessels

periphery oedema, 
periorbital oedema

Observe: [ [Prolonged] [Effects] ] remedyBy [Treatment]

[ [Increase of] [[Suicide thoughts] or [Suicidal behaviour] ] remedyBy [Close 
monitoring], [Psychotherapy], [Hospitalisation]

[ [Erratic behaviour] [in [Patient's with unstable mental health] ] remedyBy [Non-
critical activities] [Close monitoring]

Based on the analysis of relations and larger intentions, a text generation system  could be sketched 
that constructs a pair of texts from the knowledgebase to fit with the patterns for Patients' FASS and 
Physicians' FASS. The system would be using the RST-analysis in reverse; trying to create relations 
were similar texts used them and in a similar manner based on the content.

5.2.1 A generated text for Patients

For  patients,  the  primary  intention  is  to  educate  and  prepare  them  for  the  workings  of  their 
medication, as well as to empower, guide and motivate them to take the correct action. Hence the 
system starts with a description of the medication and the reason for using it. The whole section can 
be seen as a Purpose for taking the medication:
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Sertralin Actavis is an antidepressant that belongs to a group of medications that are called  
“Selective Serotonin Re-uptake Inhibitors”, 
←(Interpretation)- which means that they increase the amount of serotonin in the brain.  

←(Elaboration)- This is advantageous because lack of neurotransmittors, 
←(Highlighting)- (like serotonin)27

 ←(Cause-result)→ is considered an important factor in many depressions and obsessive thoughts.

The system starts by creating an  Interpretation relation to explain the use of serotonin re-uptake 
inhibitors. When to use an Interpretation can either be explicitly stored in the database, or it can be 
derived from heuristics (e.g. all formal terms or named groups) or statistics (based on error-rate or 
models  of  population  knowledge).  The  interpreted  statement  needs  to  be  derived  from  the 
knowledgebase, most likely with the help of additional information or knowledge specified to the 
system. 

The advantages of increasing serotonin in the brain might not be obvious to the patient because the 
proposed connection between serotonin and depression is not common knowledge. This  theory is 
presented  as  an  Elaboration on  the  previous  statement,  with  a  Highlighting of  the  current 
neurotransmittor and the relation to depressions.

Next the patient needs to be prepared for the adverse effects:

The most common adverse effects ←(Interpretation)- (occurs in more than 1 out of 10 individuals) -
(List)- are sleeplessness, | drowsiness, | decreased appetite,|  tremor, | dizziness | and dry mouth. 
←(Elaboration)- Other, less common effects pertaining to the psyche and nervous system have also 
been found, ←(Example)-  -(List)- such as agitation, | angst, | headache, | numbness | and 
increased sweating. 
←(Elaboration)- There have also been observations of -(List)- chest pains | and palpitations, -
(List)- as well as temporary tinnitus | and eyesight deterioration.

Note that Patients' FASS usually mentions all or almost all adverse effects where frequency can be 
determined; only the most common are shown here for brevity.

When  frequency-terms  like  “common”  have  a  formal  meaning  it  is  useful  to  provide  an 
Interpretation. If these terms are assigned to the knowledgebase by some function depending on 
their occurrence in a large dataset; the way this function assigns terms could be used to interpret 
their meaning, similar to  Code Transformation28. In other cases, an alternative description can be 
stored in the knowledgebase.

The  Elaborations and  Lists are quite straightforward.  Examples can be used in a similar way to 
Interpretations:  To explain or illustrate some phenomenon that otherwise could be unclear.  The 

27 The Highlighting relation connects the segment ”(like serotonin)” just to the previous segment ”This is  
advantageous because lack of neurotransmittors”, while the other relations relate to the first segment.

28 Code Transformation is a method where computer code for a program can be transformed into text to describe what 
the function does.
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examples themselves can be retrieved directly from the table of adverse effects in this case. Finally, 
the patient needs to be informed about when a physician needs to have a look at them:

If you suffer from adverse effects that are prolonged and troublesome, or if you are feeling more 
depressed -(Condition)→ contact a physician or pharmacist ←(Purpose)- for consultation. 
←(Motivation)- Some adverse effects might require treatment.

The appropriate handling of patients with unstable mental health is probably a very delicate matter. 
A number of conditions centred around the patient feeling uncomfortable are listed so that they will 
contact a physician. The addition of the motivation that some effects might require treatment will 
hopefully make the patients feel it is important enough to call.

5.2.2 A generated text for Physicians

The primary aim of the text targeted at a physician is to inform and give advice so that the physician 
may make informed decisions. This means that all information that the physician does not already 
know and which is relevant for decision making should be provided in a way accessible for the 
physician. First, the system starts with a description of the pharmacodynamics:

Depression illnesses are assumed to be connected to a disturbance of the metabolism of serotonin  
←(Specification)- (5-hydroxitryptamine) 
in the brain. -(Background)→ Sertralin is an SSRI ←(Interpretation)- (selective serotonin re-uptake  
inhibitor) 
←(Specification)- with little effect on the re-uptake of noradrenalin and dopamine. 
←(Elaboration)- Sertralin has no affinity for -(List)- muscarinic, | serotonergic, | dopaminergic, | 
histaminergic, | adrenergic, | benzodiazepine | or GABA receptors.
←(Evidence)- In animal studies, -(Circumstance)→ Sertralin has resulted in a potentization of the  
effects of serotonin.

In this case, the text can start of with providing the theory as a Background to frame the subsequent 
presentation of Sertralin. Since there is a scientific formalised name for serotonin which physicians 
sometimes use, it is presented as a Specification. The abbreviation 'SSRI' might be known, but it can 
easily be provided to remind the physician what it  stands for exactly through an  Interpretation 
relation.  SSRIs  are  intended to  affect  Serotonin  re-uptake  but  the  interference  with  other 
neurotransmittors vary, hence it is specified. The set of receptors that Sertralin has no affinity for 
can  simply  be  provided as  a  List.  The  measures  acquired  from animal  studies  can  be used  as 
Evidence of Sertralin working in the fashion stated.

Next,  the  adverse  effects  are  described.  This  is  done  by  inserting  the  entire  table  from  the 
knowledge base. After that any special comments about the adverse effects  are provided along with 
developments that need careful monitoring:

In animal studies performed on rat and rabbit -(Circumstance)→ delayed ossification was observed 
←(Circumstance)- for dosage that surpassed the maximum recommended dose for humans 2.5 to  
10 times, ←(Concession)- but no mutagenicity or carcinogenicity was discovered.
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The observed adverse effects in animal studies are provided and their Circumstances. Mutagenicity 
(increased  likelihood  of  mutations)  and carcionogenicity  (increased  likelihood  of  cancer)  could 
possibly be expected because of the high doses of substances that affect foetal development, but in 
this case they were not observed which is declared via a Concession.

Adverse effects that remain for prolonged duration in humans ←(Suggestion)- should be carefully  
monitored and remedied if possible. 

Be vigilant for signs of increased suicidal behaviour and suicidal thoughts, ←(Suggestion)- which 
might require -(List)- close monitoring, | perhaps psychotherapeutic care | or even temporary 
hospitalisation.

Erratic behaviour can occur ←(Circumstance)- in patients with unstable mental health.  
←(Suggestion)- -(List)- It is suggested that they are monitored by caregivers | and that they engage 
in less critical activities ←(Reason)- to avoid accidents.

The signs for which to be vigilant  are listed directly,  each with their  respective  Suggestion for 
treatment.  In  the  last  case,  the  Reason for  “less  critical  activities”  is  provided (assumed  to  be 
included in the knowledgebase).

An actual text generation system require a lot more rigour and transformation rules as well as plans 
for what content to include and how to structure it on a larger scale. This preview merely provides 
an outline of how the knowledge about the use of RST relations in the texts and knowledge about  
the intentions could be reused in part of the generation of such texts.
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  6 Method discussion
This section contains a discussion about how qualitative RST analysis was used in this study, 
starting with how the relations were chosen during the analyses of the texts. Thereafter follows a 
discussion about the benefits and drawbacks of various aspects of RST, as well as a discussion on 
the use of qualitative analysis in comparison to statistical analysis.

6.1 Comparison and choice of relations
RST has been the primary tool for analysis in this study. Though it was based on the work of Mann 
& Thompson (1987) as well as Carlson & Marcu (2001), the exact use of the framework has been 
adapted to fit the purpose of the current study. The following discussion will compare the use of 
relations in this study to the sets proposed by Mann & Thompson and Carlson & Marcu.

The Elaboration relation was part of Mann's & Thompson's original set as one of the more general 
relations that simply provided additional information; it has been used in a similar fashion here. 
Carlson & Marcu (2001) expanded the set by dividing up the relation into subcategories: 

• Elaboration-additional (very general)
• Elaboration-general-specific (specifying a general statement)
• Elaboration-object-attribute (gives a description of an intrinsic attribute of an object)
• Elaboration-part-whole (describes a part or detail of a larger something, but not a member 

of a set)
• Elaboration-set-member (describes a set and elaborates on at least one member)
• Elaboration-process-step (relates a process to a description of its steps, usually a sequence). 

Out  of  these  subcategories  I  have  made use  only of  Elaboration-general-specific,  even though 
Elaboration-Additional could have been used instead of simply Elaboration. I see no reason as to 
why the others could not have occurred; they simply have not been found in the analysed texts. It is  
worth noting that the use of Elaboration-general-specific in this study has been used to elaborate on 
the generality of a statement,  for example: “Sapimol can cause adverse effects,  ←(Elaboration-
general-specific)-  like  all  medications.”29,  which  is  in  fact  the  opposite  of  the  use Carlson and 
Marcu (ibid) defines: “Providing a specification to help define a very general nucleus”. 

In cases where specifications such as the ones Carlson & Marcu describe were encountered, I have 
called  the  relation  “Specification”,  defined  by  the  satellite  providing  a  delimitation  of  the 
description in the nucleus, often by use of a formal description. For instance, “Fast heart beating 
←(Specification)-  (tachycardia)”,  as  well  as  “There  is  no adequate  data published concerning  
simultaneous use of ipratropium bromide and salbutamol for pregnant women ←(Specification)- 
(in  the  earlier  stages  of  pregnancy).”  In  the  latter  case,  Specification can  be  similar  to  a 
Circumstance relation,  but the  Specification relation provides a limitation to part of the nuclear 
statement, while a  Circumstance provides a context for the nuclear  occurrence. Example:  “At a  

29 In all examples, the arrow ← or → points from the satellite towards the nucleus. The name of the relation is 
provided within parentheses between the satellite and the nucleus.
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high  dose  -(Circumstance)→  can  dizziness,  memory  gaps  and  difficulty  in  coordinating  body  
movement occur.”. The Circumstance relation are used in a way similar to previous usage.

Beside the  Elaboration-general-specific relation,  there have been instances of a  special  kind of 
Elaboration  that  appeared  different  from  the  rest:  Elaboration-reference,  which  denoted  that 
additional information can be found somewhere else in the text, or possibly even in another text. 
Example:  “Hypersensitivity  reactions  including  angioedema,  anaphylactoid  reaction,  allergic  
edema and anaphylactic shock ←(Elaboration-reference)- (see section about Warnings).”

The  relation  Elaboration-set-member could  possibly  have  been  used  to  describe  certain,  more 
elaborate  examples  of  members  in  a  set,  but  these  have  instead  been covered  by the  Example 
relation or a special version that I have called Highlighting. The Highlighting relation is defined by 
the satellite providing a member of a set in the nucleus that is especially relevant. Example: “[...]  
rash or itching ←(Highlighting)- (especially if it occurs over the whole body).”

The Evidence relation is used here in a fashion similar to previous usage. The Justify relation, as 
specified by Mann & Thompson (but not by Carlson & Marcu) could very well be useful in these 
texts. During analysis, only one Justify candidate was found, and the case was not clear enough to 
draw any inferences on how it could be used.

The  Interpretation relation is used as Mann & Thompson define it, for example: “Less common 
adverse effects ←(Interpretation)- (occurs in less than 1 out of 100 people).”. In the example given, 
it bears some resemblance to the  Specification relation in that it makes the statement more exact, 
but in this case the words 'less common' has acquired a special, formal meaning and the satellite  
helps interpret how to read it. Most cases are not that similar; for example: “Since triazolam is  
metabolised by the same enzyme as midazolam, there is reason to suspect that also its metabolism  
is impeded by itrakonazol ←(Interpretation)- with the risk of highly increased effects.

The Condition relation is used in a way similar to previous usage, but was always instantiated in 
imperative  sentences  that  urged  or  requested  the  reader  to  do  something  if  the  condition  was 
fulfilled. Example: “If any of the adverse effects get worse -(Condition)→ contact a physician or  
pharmacist.”. A special case of the Condition relation, that might be perceived as more similar to 
the  Unless relation30,  is  the  relation  Only-in-case.  It  consists  of  a  nucleus  that  declares  that 
something should not be done, while the satellite adds a specific exception in which case it should 
be done anyway. Example: “You should not use Sapimol while pregnant ←(Only-in-case)- except if  
your physician tells you to.”. The Otherwise relation has not been found in the texts, but could very 
well be useful.

The Enablement and Motivation relations are used as defined by Mann & Thompson, not as defined 
by Carlson & Marcu (who may not have dealt with texts that expected the readers to perform some 
actions),  i.e.  to  increase  the  capacity  and  willingness  of  the  reader  to  perform  some  action. 

30 The Unless relation was mentioned by Taboada & Mann (2006) and defined at the RST website 
(http://www.sfu.ca/rst/01intro/definitions.html) with the condition on the satellite S that “S affects the realization of 
N; N is realized provided that S is not realized” (N being the nucleus)  and the intended effect on the Reader R is 
that “R recognizes this”.
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Example: “The outcome of the medication treatment can be affected if this medication is taken at  
the same as other medications. -(Motivation)→ Therefore, your physician needs to know if you are  
taking any of the following or other medications:” The Means and Manner relations were not found 
in the texts, since the only information on how something is performed was better described as the 
Cause-Result chain for something occurring.

Mann and Thompson provided four relations to deal with  Cause-Result relations:  Non-volitional-
Cause,  Non-volitional-Result,  Volitional-Cause and  Volitional-Result.  Carlson  and  Marcu 
diminished the set to Cause, Result and the multinuclear Cause-Result regardless of volition (they 
also added a Consequence relation that could be used when the causality was less pronounced). In 
this study, the Cause-Result relation has been used since volition did not appear to be a particular 
issue. The multinuclear relation was useful since it was not obvious which of the two segments 
were  the  more  central,  for  example:  “Nefazodon  impeds  CYP  3A4-mediated  metabolism  of  
triazolam,  ←(Cause-Result)→  which  results  in  a  quadruplication  of  its  concentration  in  the  
plasma.”.

The  Reason relation  is  used  in  as  defined  by  Carlson  and  Marcu.  The  Purpose relation  and 
Background relation is used as defined by both Mann and Thompson and Carlson and Marcu.

The  relation  that  Mann  and  Thompson  call  Solutionhood and  which  Carlson  and  Marcu  call 
Problem-Solution has not been used as defined. Instead, a relation I call Suggestion has been used 
for similar situation. The Suggestion relation provides proposes some action, but there is no need 
for a clearly stated problem. The problem can be implicit, for example: “There is no known antidote  
for  cetirizine.-(Background)→  Symptomatic  and  supportive  treatment  is  recommended  on  the  
occasion of overdose.←(Suggestion)- Gastric emptying should be considered if ingestion has taken  
place recently.”.

Mann and Thompson as well as Carlson and Marcu use a relation called Summary, which is defined 
by a longer message being restated in a shorter form.  I have found only one occurrence of that 
relation,  in which the shorter statement  was actually placed before the message it  summarised: 
“Symptoms that has been observed after an overdose of cetirizine is mainly related to CNS-effects  
or with effects that imply an anticholinergic impact. -(Summary)→ Adverse effects that has been 
observed after ingestion of at  least five  times the recommended dose are confusion,  diarrhoea,  
dizziness, fatigue, headache, malaise, mydriasis, rash, restlessness, drowsiness, sleepiness, stupor,  
tachycardia, tremor and urinary retention.”. The first segment facilitates reading the next in that it 
provides a shortened description of it. At least Carlson and Marcu allow for the summary to be 
placed first, while Mann and Thompson are less clear on that point. No other Summary relation was 
found, nor any Restatement relations.

The Concession relation has been found in sufficiently distinct cases that it has been divided into 
multiple relations. There is the Concession-calming relation that applies in similar cases as a normal 
Concession (as defined by Mann & Thompson as well as Carlson & Marcu), but the information 
added in the satellite is less worrisome than the nuclear statement. Example: “All medications can 
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cause allergic reactions ←(Concession-calming)-  even though severe allergic reactions are very  
uncommon.”. The opposite of this is the  Alarm relation,  which informs the reader that although 
things seem fine, there is still cause for concern. A more abstract form of the Concession relation is 
the  Rhetorical-interception; it is defined by a satellite intercepting a hypothesis the reader might 
make on lose grounds based on the nuclear  statement.  Example:  “Symptomatic  and supportive  
treatment is recommended on the occasion of an overdose of cetirizine.←(Rhetorical-interception)-
Cetirizine is not efficiently eliminated by dialysis.”. A special  case of this relation is the  Limit-
conclusion, which intercepts an assumption that is likely to make based on a statement by simply 
informing the reader that the statement does not carry that far, for example “Animal studies have 
shown damaging effects on the foetus at very high dosage. ←(Limit-conclusion)- Potential risks for  
humans are unknown.”

The  Limit-conclusion and the  Rhetorical-interception might be sufficiently similar to merge into 
one relation, unless distinct and useful separate cases are found in the future. They also bear some 
resemblance  to  the  Unconditional relation31 mentioned  by  Taboada  &  Mann  (2006),  but 
Unconditional is more specific. No relation has been found in the texts that would have been better 
described by the Antithesis relation or the Contrast relation.

Other relations defined by Carlson & Marcu (2001) that have not been used include the Temporal 
relations;  that  kind of information seems rare in the texts from FASS but they may exist.  The 
Definition relation has not been found either, probably since these texts are not the correct media to 
define anything (instead, the definitions used are  Interpreted). None of the  Comparison relations 
(Comparison, Analogy, Proportion, Preference) have been found either. Some of them could very 
well occur, though the Preference relation seems unlikely given the professional and unemotional 
qualities of the texts (a Suggestion relation would be more probable).

The  Hypothetical relation is unlikely to be found in the texts; if a theoretical situation would be 
presented it would most likely be built up out of Reasons and Cause-Results in such a way that no 
Hypothetical relation need be applied.  The  Contingency relation  could possibly apply,  but it  is 
likely that the  Circumstance or even  Condition relations would could be used just as well.  The 
Attribution relations (used for pairing utterances with an utterer) are not relevant for these sorts of 
texts,  nor  are  the  rest  of  the  Topic-Comment  relations  (Question-answer,  Statement-response, 
Topic-comment, Comment-topic, Rhetorical-question).

The  Topic-change  relations are  interesting,  but  other  relations  are  more  informative  as  to  the 
content and intended effect of the reader. When only one relation can be assigned between two 
segments (i.e. when alternative or multiple relations are not allowed), the  Topic-change relation 
provides less interesting information (unless that is the only relation that clearly holds).

31 The Unconditional relation is defined by the satellite S conceivably being able to affect the realization of the nucleus 
N, but N does not depend on S and this is formulated in a way so that the reader understands this. The exact 
definition can be found at the RST website (http://www.sfu.ca/rst/01intro/definitions.html) together with an 
example.
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6.2 The scope of RST hierarchy and relations
The way the hierarchical structure32 of relations was configured, with different levels and sizes of 
supersegments, was for the most part disregarded for the sake of simplified analysis. Instead, the set 
of relations holding between the segments were in focus, regardless of whether the segments were 
large supersegments comprised of multiple other segments or if they were only single segments. 
Relations  that  often  appear  together  have  been  noted,  but  the  order  in  which  they  form 
supersegments was deemed less informative. Though relations can be assigned without determining 
the hierarchical structure33, the structure was mapped out for each text. However, they were not 
always structured into single RS-trees with one top-nucleus; instead each text could have a number 
of top-nuclei.   Marcu (2000) concludes that large supersegments often can not be found to have 
meaningful relations similar to the basic RST relations; the relations between supersegments often 
become uninformative. Since assigning relations between the top nuclei only served to muddle the 
analysis, relations were only assigned at lower levels in this study.

At the other end of the scale, RST does not handle relations within a single clause (Taboada & 
Mann, 2006),  because a clause was only treated as a single segment.  Carlson & Marcu (2001) 
recommend that segmentation could and should be done on a syntactic level, rather than depend on 
content, in order to avoid situations where segmentation depended on which relations could appear 
between the segments,  which in turn depended on the how the text was segmented.  While this 
suggestion was useful in getting started with RST annotation, in retrospect it seems plausible that 
the choice of how to segment a text could very well depend on what relations one perceives as 
being  of  interest  in  the  case  at  hand when the  purpose  is  to  obtain  an  informative  qualitative 
analysis that marks of the points of interest in a given text. When a relation that could prove to be of 
interest for analysis  could hold in a given text, segmentation could have been done in way that 
enabled that relation to be assigned. Another simple way to enhance the analysis of small  units 
could  have  been  to  use  more  single  tags  such as  Urge-request to  signify  the  nature  of  single 
segments.

A similar argument applies to the use of new relations as well: If a relation is perceived to hold in a 
text and be of interest to the analysis, that relation should be assigned, even if it is not part of the  
predefined  set  of  relations.  The  practice  of  adding  new  relations  for  a  specific  purpose  is 
encouraged by Mann (1999) and was adhered to in this study. The work of Carlson, Marcu, and 
Okurowski  (2001) in creating  and consistently  applying a  fixed set  of relations  to  a  corpus of 
documents for subsequent study and research is commendable, but for the purpose of analysing a 
specific kind of text, the descriptions must be made to fit the phenomena observed in the most 
informative way. The balance lies in using relations that are neither too general, for that would tell 
very little about how they function, nor too specific, because that would not provide any general 
conclusions on recurring patterns.
32 The way the RS-trees are constructed and how large supersegments that are comprised of multiple segments relate 

to each other in the same way as single segments.

33 Marcu (1996) objected to what he considered a lack of formality concerning the order in which segments and 
supersegments could be added to the hierarchical RS-trees, and proposed a way to formalise the formulation of all 
possible trees from a set of relations holding between the segments.
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6.3 Choice of analysis method
A qualitative analysis was chosen over statistical data in order to provide more informative data. 
With the limited number of texts under analysis, most relations were only observed a small number 
of times and the amount of relations used does not necessarily impart the most important qualities. 
As an example, the most common relation found in the texts was the multinuclear List relation and 
other similarly structuring relations, such as Disjunction, were also fairly common. While this does 
indeed say something about how the texts are structured, it is also fairly trivial: it is easy to perceive 
how lists should be constructed and in which cases they may be useful. In contrast, it is much harder 
figure  out  how to  apply  a  Motivation relation  and  whether  there  are  any  noteworthy  specific 
differences from  Purpose in the specific text genre, or to consider the usefulness of a  Summary 
relation where the summarizing satellite is positioned before the nucleus which was summarized. 
When the texts are fairly homogeneous, qualitative reasoning about even a single text can be very 
informative for this kind of initial exploration. However, if the purpose of the study is to verify the 
observed differences when a hypothesis already exists, a statistical analysis on a larger amount of 
data would be very useful.

6.4 The potential of RST
A clear advantage of using RST analysis is that the relations observed in a text can be used both to 
determine which relations to use when generating a similar text as well as the way these relation 
could be realised in the new text by observing how they were expressed in the existing text (see 
section 5.2). Since the relations are theoretically based on intended effects, they could be realised in 
multiple ways in different kinds of texts (or even in the same text). While the texts in FASS are 
rather focused on providing information on a specific content, other medical texts might be more 
concerned with having a specific  effect on the reader (for example to calm a patient  before an 
operation). The different texts that produce that effect might vary in content while still retaining the 
same goal. Text generation in general is most often concerned with transforming information from a 
database into text rather than generating something completely new, but if the goals are set to be 
certain effects rather than certain content (or more likely, a combination of the two), the way RST 
relations focus on intentions can provide a useful platform.

With FASS texts as the target of the current study, RST relations might not have been quite as 
useful  since  their  true  potential  lies  in  tracing  the  relevance  and  coherence  of  new rhetorical 
structures. FASS texts follow a fairly rigid pattern with specified information content that should be 
included, no matter how well it relates to the earlier content presented (i.e. even if no clear RST 
relation to the previous content can be found). For this reason, a variant of schemata or schemas 
might have been an excellent tool to capture much of the larger reoccurring structures in the FASS 
texts. These would be more specific  than the ones suggested by McKeown (1985), for example a 
scheme  for  Adverse-effects-for-patients might  have  included  general  information  about  adverse 
effects,  specific  information  about  the  most  common effects,  a  list  of  most  known effects  and 
information  on  any  action  that  the  patient  should  perform  if  some  of  the  adverse  effects  are 
experienced.
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  7 Conclusions and future work
Patients' FASS has been observed to differ from those in Physicians' FASS by being more direct in 
giving concise explanations and direct instructions for the patient to follow, whereas Physicians' 
FASS  provide  more  comprehensive  information  to  facilitate  informed  autonomous  decision 
making. How these differences are expressed through different RST relations in the texts has also 
been observed.

It would appear as though the RST analysis bears the possibility to capture some of the rhetorical 
structures  well  enough to  reproduce  some of  the  texts  in  FASS (though a full  attempt  at  text  
generation has yet to be performed). However, FASS contains texts that are impersonal and adapted 
to a very general target group. RST would most probably be more useful in analysing more varying 
texts with less static form and a more free intentional structure based on the content at hand rather  
than some form or template. At the same it is likely that more examples of such texts would have to 
be  analysed  in  order  to  be  able  to  abstract  the  over-arching  themes  on  account  of  the  larger 
variation.

If  the  automatic  generation  of  full,  perfectly  formed  texts  proves  to  be  impossible  for  an 
information-sensitive area such as healthcare, systems that produce parts of texts and function as 
authoring tools for physicians are a viable alternative (e.g. Knott & Wright, 2003; DiMarco et al., 
2006).  The production of  texts  adapted to  individuals  could be possible  with a  text  generation 
system when it would be too costly and cumbersome to write them manually, provided that there is 
sufficient information about the target individuals (for example those suggested by Cawsey, Grasso 
& Paris, 2007). A system like this could also be expanded to cover not only individual patients, but 
to include subgroups of patients with special needs or goals (e.g. hospitalised patients, palliative 
patients)  as well  as different professions within the healthcare domain (e.g. physicians,  nurses). 
Beyond this, it could extend to other groups that require medical information in the society, such as 
a patient's relatives, employers and public service authorities, based on their specific purposes.
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