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ABSTRACT

This article describes the results of a study of the use of verbs in the different sections of
medical research articles. A corpus of 30 POS-tagged texts was used. The verbs were
classified according to their meaning in lexical domains. Results show that the lexical
domains are distributed differently in each section of the article. The comparison of these
results with those obtained by Lépez Rodriguez (2002) sheds light on the complex
relationship between a research article and its abstract. The objective is to learn more
about the lexical characteristics of medical English. A proposal is also made for using
these results in a more practical manner, for example to enrich an electronic manual with
information that could assist professionals and translators with the writing and translation
of medical research articles.

KEYWORDS: academic writing, corpus linguistics, IMRAD, lexical domains,
medical research articles.

Introduction

English has been the lingua franca for science literature, including medical science, in the
Western world since the 1950s (Navarro 2001). Of all the scientific genres, research articles
are the most important and prestigious communicative tool of the discourse community of
scientific experts (Swales 1990; Lopez Rodriguez 2000). Therefore, it is essential for every
scientific expert who wants to be part of his/her discourse community to be able to write
adequate research articles. Because of the importance of research articles and of English as
the main language of the international science community, many scientists whose native
language is not English prefer to publish their research results in English in international
scientific journals. Professional translators are also sometimes asked to translate these highly
specialized texts. Both groups of experts, scientists and translators, should be aware of the
linguistic structures and recurrent lexical choices used in this genre.

The aim of this study is to examine the lexical characteristics of medical research articles in
English. Research articles have been studied by genre analysts such as Swales (1990) and
Nwogu (1997), who focus mostly on the macrostructure of genres and rhetorical functions or
moves applied to different parts of research articles. Lexical characteristics of medical English
have been broadly analyzed on the basis of their register in comparative studies such as Van
Hoof (1998) or Pilegaard (1997) or in intralingual studies that focus on terminological issues
(e.g. Tercedor and Méndez 2000; Faber and Jiménez 2002; Tercedor 2002).

This study has been carried out from the perspective of genre and focuses specifically on the
analysis of lexis. Its primary objective is to examine the semantic categories of the verbs used
in each of the five sections of the prototypical medical article, namely: Abstract, Introduction,
Methods, Results and Discussion. The methodology used is based on Lopez Rodriguez (2002)
and the semantic classification of English verbs is that proposed in Faber and Mairal (1999).
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It is suggested here that the results of the corpus analysis could be useful for professionals and
translators with the writing and translation of research articles. An electronic manual is
proposed which could make use of the type of data elicited by this study.

Theoretical background

Genre analysis by Swales (1990) and Nwogu (1997)

Two concepts studied by Swales (1990) that are essential for the corpus analysis carried out in
this study are genre and move. Swales defines genre as “a class of communicative events, the
members of which share some set of communicative purposes” (Swales 1990:58). Therefore,
it can be said that the communicative purpose is the criterion that defines a genre. Discourse
communities share conventional public aims and communication mechanisms, and make use
of one or more genres to communicate within or between discourse communities. To be part
of a discourse community one needs to know how and when to apply the conventions of each
genre.

As for the concept of move, it refers to a text segment with a specific rhetorical value. The
combination of several of these moves creates a genre which, in turn, belongs to and defines a
discourse community. For example, “describing data collection procedure” is one of the
moves that, together with others, defines the genre of the research article which belongs to all
scientific discourse communities. The term move clearly shows that the construction of a text
is an active process in which one tries to comply with the demands and restrictions imposed
by a discourse community through several rhetorical steps that define and are recognized by
that community. Swales (1990) only analyses the moves of the Infroduction section of
research articles while Nwogu (1997) applied this notion to all sections (see Table 1).

The above-mentioned studies by Swales and Nwogu focus on the macrostructure of research
articles and the rhetorical moves expressed by the content of each section. In the present
study, the aim is to focus on the lexical aspect of medical research articles and to study the
possibility of combining information on macrostructure and lexis in a way useful for writers
and translators of medical articles.

I will come back to Nwogu’s moves and related discourse functions in the section
‘Applications’ where a special type of electronic manual is proposed.
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Table 1: Moves and discourse functions of research articles (Nwogu 1997:125)

Move |Discourse function Section

1 Presenting background information Introduction
a. Reference to established knowledge in the field
b. Reference to main research problems

2 Reviewing related research

a. Reference to previous research

b. Reference to limitations of previous research

3 Presenting new research

a. Reference to research purpose

b. Reference to main research procedure

4 Describing data collection procedure Methods
a. Indicating source of data

b. Indicating data size

c. Indicating criteria for data collection

5 Describing experimental procedure

a. Identification of main research apparatus

b. Recounting experimental process

c. Indicating criteria for success

6 Describing data-analysis procedure

a. Defining terminologies

b. Indicating process of data classification

c. Identifying analytical instrument/procedure

d. Indicating modification to instrument/procedure

7 Indicating consistent observations Results
a. Highlighting overall observation
b. Indicating specific observations

c. Accounting for observations made

8 Indicating non-consistent observations
9 Highlighting overall research outcome Discussion
10 Explaining specific research outcomes

a. Stating a specific outcome

b. Interpreting the outcome

c. Indicating significance of the outcome

d. Contrasting present and previous outcomes
e. Indicating limitations of outcomes

11 Stating research conclusions

a. Indicating research implications

b. Promoting further research

Faber and Mairal (1999) and Lépez Rodriguez (2002)

Faber and Mairal apply the Functional-Lexematic Model (FLM) to study the primary lexicon
of English verbs. They propose a kind of lexical organization based on the well-known
distinction between syntagmatic and paradigmatic relationships or the complementary
principles of combination and selection (Saussure 1916; Lyons 1977:241). Syntagmatic
relations are those holding between elements which co-occur in linear sequences while
paradigmatic relations are those based on the potential of occurrence of elements in such
combinations. According to Faber and Mairal (1999:80), the paradigmatic axis of the FLM
lexicon not only codifies how terms are arranged on the axis of selection, organizing them
onomasiologically in a hierarchy of domains and subdomains, but is also a determining factor
in their syntactic and combinatorial possibilities. These lexical domains are defined as “The
set of lexemes which together lexicalize all or part of a conceptual domain” (ibid.:59). The
most prototypical verbs from a semantic point of view are those which have the largest
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combinatorial potential. Faber and Mairal (ibid.) propose the following lexical domains:
EXISTENCE, MOVEMENT, POSITION, CONTACT, CHANGE, PERCEPTION, COGNITION, FEELING,
SPEECH, SOUND, LIGHT, POSSESSION and ACTION.

Lépez Rodriguez (2002) bases her study of English verbs in a corpus of 156 abstracts of
articles on oncology with an IMRAD (Introduction, Methods, Results and Discussion)
structure on the lexical domains proposed by Faber and Mairal. These abstracts were selected
at random from the bibliographical database MEDLINE and tagged to distinguish the four
main rhetorical sections of research articles which are summarized in the abstracts:
Introduction, Methods, Results and Discussion. Loépez Rodriguez’ study examines how verbs
activate conceptual areas in these rhetorical sections. In the present study, the same
methodology is applied to examine how verbs activate conceptual areas in the different
sections of research articles.

Further aspects of the methodology applied will be explained in the next section. Lopez
Rodriguez’ results will be discussed in more detail in the section ‘Comparison with Lopez
Rodriguez’.

Methodology
Text selection and corpus description

In order to ensure the homogeneity of the corpus and that the articles reflect the best practice
in scientific writing, the following criteria were applied in the selection of the articles:

(1) Citation index of the journal;

(2) Subject of the journal: oncology;

(3) Availability of complete articles;

(4) Introduction, Methods, Results and Discussion or IMRAD format of the article;
(5) Subject of the article: breast cancer;

(6) Date of publication.

The first and second criteria were applied using the Journal Citation Reports web page (JCR
Web; http://jcrweb.com/jccr_selection.pl, last accessed October 15, 2006). The JCR Web
assesses specialized journals according to their citations in more than 8,400 journals
published by over 3,000 publishers worldwide. It provides a list of the most cited journals
according to citation index and subject of the journal as defined by the JCR Web. Only three
journals met the first three criteria, and these are therefore the journals used in the present
study: Carcinogenesis; Cancer Epidemiology, Biomarkers and Prevention; and the Journal of
the National Cancer Institute.

Ten articles on breast cancer were selected from each journal on the basis of the articles’
keywords. Only texts on the subject of breast cancer were chosen to facilitate comprehension
as the researcher in this case is not a medical expert on oncology. The resulting corpus has a
total of 203,611 tokens (12,903 types), and includes:

e Ten research articles from Carcinogenesis, seven from the year 2000, and three
published in1999;
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e Ten research articles from Cancer Epidemiology, Biomarkers and Prevention, all
published in 2000;

e Ten research articles from the Journal of the National Cancer Institute, three
published in 2001, and seven in 2000.

All articles were published between 1999 and 2001, as more recent complete articles from the
selected journals were not freely available on the Internet. No distinction was made between
translations or texts originally written in English by native English or non-native authors, as
this information was not available. Since all articles had been published in reputable journals,
it was assumed that they complied with the minimum stylistic and linguistic requirements of
the journals’ editorial boards (for full references of the articles see Appendix 1).

Corpus processing

The computer processing of the corpus is largely based on the methodology developed by
Lépez Rodriguez (2002:174-176). The Brill POS Tagger was used to tag the texts of the
corpus. This is a free English tagger provided by the research group for natural language
processing of the Spanish National University for Distance Learning (UNED) [2]. Tags which
do not refer to verb categories were eliminated by means of the Wordsmith Tools’ Text
Converter, which is a tool that can be used to replace strings of characters in text files.

The corpus was divided into five subcorpora according to the different sections of medical
research articles: Abstract (10,191 t), Introduction (120,376 t), Methods (258,419 t), Results
(192,897 t) and Discussion (281,335 t).

Using the Concord component of Wordsmith Tools, concordances were generated for the
verbs. As the purpose of this study was to classify verbs according to their meaning in lexical
domains, verbal forms of have and be were eliminated when used as auxiliary verbs.
Participles which were part of a phraseological unit, such as advanced in, for example,
advanced breast cancer, were eliminated as well since these participles function as adjectives
rather than verbs.

Semantic classification of the verbs: lexical chain generation

For the semantic classification of the verbs extracted from the five subcorpora, I used the
lexical domains identified by Faber and Mairal (1999): EXISTENCE, MOVEMENT, POSITION,
CONTACT, CHANGE, PERCEPTION, COGNITION, FEELING, SPEECH, SOUND, LIGHT, POSSESSION and
ACTION. They provide a hierarchical classification of English verbs structured according to the
genus or conceptual label in their definitions. This hierarchically structured lexicon of verbs
and their definitions (Faber and Mairal ibid.) was the basis of the classification in this corpus
analysis. Some of the more general verbs (for example, “find”, “observe”, “show”) analyzed
in this corpus study can be directly found in the hierarchy proposed by Faber and Mairal,
more specific verbs, such as diagnose, were classified by the researcher according to the

definitional structures proposed by the same authors.

To identify the conceptual areas activated in each section of the research article, the verb
frequencies were exported to Microsoft Excel. Verbs with related meanings, i.e. those
grouped under one of the above-mentioned lexical domains, were included in the same
column forming a lexical chain. In each section (Abstract, Introduction, etc.), each lexical
chain amounts to a percentage which is the quotient of the total number of verbal lexemes
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belonging to this lexical chain and the total number of tokens in the section (for a list of
lexical domains and the verbs they include see Appendix 2) [3]. For example, in the section
Discussion, the second most important lexical chain of verbs is PERCEPTION, and the sum of
the semantically-related verbal lexemes represents 1.03% of all the lexemes, including verbs
and all other categories, of this section. The total sum of the percentages of the column
(1.03%) represents approximately the relative importance of the conceptual area PERCEPTION
in the Discussion section (see Table 2).

Table 2: Verb activation of the lexical domain PERCEPTION in the Discussion section

PERCEPTION

find 0.2
show 0.18
observe 0.18
detect 0.07
examine 0.06
indicate 0.05
appear 0.04
identify 0.04
note 0.04
see 0.04
confirm 0.03
characterize  0.02
diagnose 0.02
present 0.02
reflect 0.02
seem 0.02
Total 1.03
Results

Table 3 gives an overview of the conceptual organization of each section. Clear differences
can be seen in the activation of conceptual areas in the different sections of the medical
research articles.

Table 3: Activation of conceptual areas in the different sections of research articles

Introduction | % Methods %0 Results % Discussion % Abstract %
EXISTENCE 1.66 | ACTION 1.31 |EXISTENCE 1.71 |EXISTENCE 1.9 | COGNITION 1.25
COGNITION 1.14 | COGNITION 0.85 |PERCEPTION |1.17 |PERCEPTION |[1.14 |EXISTENCE 1.12
ACTION 0.89 |POSSESSION  |0.82 | COGNITION 0.71 | COGNITION 0.88 | ACTION 0.89
POSSESSION  |0.83 [EXISTENCE 0.77 |CHANGE 0.7 |CHANGE 0.68 |PERCEPTION |0.9
PERCEPTION |0.84 [PERCEPTION |0.54 |POSSESSION |0.66 | ACTION 0.63 | CHANGE 0.79
CHANGE 0.74 | POSITION 0.4 | ACTION 0.63 | POSSESSION 0.6 |POSSESSION [0.63
SPEECH 0.45 |SPEECH 0.37 |SPEECH 0.18 |SPEECH 0.33 | SPEECH 0.17
POSITION 0.14 |CHANGE 0.35 [POSITION 0.18 |PosITION 0.12 | POSITION 0.26
MOVEMENT [0.09 [MOVEMENT |0.29 |MOVEMENT |0.06 |MOVEMENT [0.07 |[MOVEMENT [0.06

In Table 3, the percentages are calculated by comparing the sum of the verbal lexemes of a
lexical domain to the sum of all the words in the section. To visualize the activation of the
conceptual areas more clearly, the data shown in Table 3 are plotted on a diagram for each
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research article section below. In the diagrams, the percentages are calculated by comparing
the sum of the verbal lexemes of one lexical domain to the total of verbal lexemes in the
section. After that, the results of this study are compared with the results obtained by Lépez
Rodriguez in her analysis of medical abstracts.

Introduction section
In the Introduction, the lexical chain EXISTENCE amounts to a fourth of the conceptual areas

(25%), and is followed by the following lexical fields ordered according to their prominence
(i.e. frequency of occurrence): COGNITION, ACTION, POSSESSION, PERCEPTION and CHANGE.

m Existence
m Cognition

O Action 11%
O Possession
m Perception

@ Change

W Speech

O Position 12%

7%, 2A%

25%

12%
17%

13%

m Movement

Figure 1: Activation of conceptual areas in the Introduction section

In the Introduction sections, the authors explain the hypotheses that will be tested in the study
(COGNITION, see Example 1). These hypotheses are generally tested through the observation of
a phenomenon (PERCEPTION, Example 2). Apart from that main function, which is usually
described in a few sentences, this section also describes in quite some detail previous and
related research (EXISTENCE, ACTION and POSSESSION, see Examples 3 and 4).

Examples:

(1) This study was undertaken [ACTION] to investigate [COGNITION] whether the NAT2
polymorphism is associated [COGNITION] with breast cancer risk...

(2) In addition, at puberty the affected female may show [PERCEPTION] signs of virilization
and have pubertal failure, hypergonadotrophic hypogonadism, polycystic ovaries and tall
stature.

(3) The NAT2 gene is [EXISTENCE] polymorphic and individuals who carry two allelic
mutations have [POSSESSION] a slow acetylator phenotype, whereas heterozygous wild-
type genotypes have [POSSESSION] an intermediate acetylator phenotype...

(4) The other agent, EB 1089, has been used [ACTION] in the chemotherapy protocol
utilizing [ACTION] human breast cancer cells in athymic mouse.

The verbs that are used most often (>0.1%) in the Introduction section are: be, associate,
investigate, know, use, have, include, find, show and increase [4].

Methods section

The most representative conceptual area of the Methods section is ACTION (24%, see Figure
2). This clearly differentiates this section from the other sections, where EXISTENCE is the
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most important lexical chain. In the Methods section, ACTION (see Examples 5 and 6) is
followed by COGNITION (Example 6), POSSESSION (Example 6), EXISTENCE and PERCEPTION.

Examples:

(5) Two separate series (strata) were used [ACTION] to overcome the need to increase
[CHANGE] thresholds of statistical significance when carrying out [ACTION] multiple tests.
(6) For each set of treatments, we performed [ACTION] and averaged [COGNITION] three
fluctuation analyses at three separate times by use of the same starting populations of
cells recovered [POSSESSION] from freezer stocks.

@ Action
m Cognition 6%
O Possession

5%

O Existence
m Perception
@ Position
m Speech
0 Change 14%
m Movement

14%

Figure 2: Activation of conceptual areas in the Methods section

In the Abstract and Introduction sections, the conceptual area ACTION is third in importance,
and in Results and Discussion, ACTION occupies the fifth and sixth place respectively. The fact
that ACTION is ranked first in Methods, is an indication that the Methods section has a
specific rhetorical function which is different from the other sections of the research article,
namely that of describing the data collection and analysis procedures. This specific function is
also the reason why lexical chains that hardly appear in other sections become more important
here, such as POSITION (see Example 7) and MOVEMENT (Example 8).

Examples:

(7) Transduced clones were selected [POSITION] first for expression of the enhanced
[CHANGE] green fluorescent protein and then for the reduced [CHANGE] accumulation of
mitoxantrone by flow cytometry.

(8) Adducts were separated [MOVEMENT] by thin layer chromatography using [ACTION] the
solvents described [SPEECH] in Singletary et al.

These results indicate that the Methods section has a specific role in the research article, to
which the rest of the text hardly makes any reference, namely the description of the
procedures applied, the experiments carried out, and the data collected and analyzed. The
verbs most frequently (>0.1%) found in the Methods section are: use, perform, analyze,
assess, contain, have, include, obtain, be and determine.
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Results section

m Existence
3%3%%

m Perception 1%

1 Cognition
O Change

. 11%
m Possession
@ Action

m Speech 12%

o Position

12%

m Movement

Figure 3: Activation of conceptual areas in the Results section

The most representative lexical chain of the Results section is EXISTENCE (28%), followed by
PERCEPTION, COGNITION, CHANGE, POSSESSION and ACTION. The Results section is used to
describe the data obtained during research (EXISTENCE and PERCEPTION, see Examples 9 and
10), and assert if they support the initial hypotheses (COGNITION, Example 11). The lexical
chain POSSESSION (see Example 12) is activated to describe the properties of the observed
phenomena.

Examples:

(9) There are [EXISTENCE] no significant differences between cases and controls in the intake
of calories, fat or fruits and vegetables, but there is [EXISTENCE] a suggestion of higher protein
intake...

(10) No mutations were detected [PERCEPTION] in the control experiment.

(11) ... we compared [COGNITION] allele frequencies between cases and controls to look
[PERCEPTION] for any association with breast cancer risk.

(12) This result indicates [PERCEPTION] that inhibition of both Bcrp1 and P-gp by GF120918
has [POSSESSION] a strong effect on uptake of topotecan administered orally...

The verbs most frequently used in the Results section are (>0.1%): be, detect, observe, show,
associate, compare, increase, daffect, have and use.

Discussion section
In the Discussion section, the same conceptual areas as in the Results section prevail. This is
probably due to the fact that the results presented in the previous section are interpreted in the

Discussion section: EXISTENCE (see Examples 13 and 15), PERCEPTION (Example 14),
COGNITION (Example 15), POSSESSION (Example 13), CHANGE and ACTION.
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o Existence

59, 2%/

m Perception 9%

1 Cognition 30%

Ch
Lhange 10%
W Action
o Possession
m Speech 1%

iti 18%
o Position 14%
m Movement

Figure 4: Activation of conceptual areas in the Discussion

Examples:

(13) Our results suggest [SPEECH] that among the phenols contained [POSSESSION] in
brown rice, tricin might be [EXISTENCE] a prime candidate nutriceutical with colon or
particularly breast cancer chemopreventive activity.

(14) Modest inverse associations between alcohol consumption and hormone levels were
observed [PERCEPTION] with testosterone and SHBG.

(15) Susceptibility to mutagen treatment MNNG (an alkylating mutagen) is known
[cOGNITION] to induce [EXISTENCE] single-strand DNA breaks as detected [PERCEPTION]
by the Comet assay (20,21).

Not surprisingly, the verbs that prevail in this section are very similar to the ones found in the
Results section (>0.1%): be, induce, find, observe, show, associate, compare, increase and

use.

Abstract section

@ Cognition
g 3%4%1 %

Existence
= 10%

O Action

1 Perception
m Change 13%

o Possession 18%
m Speech

21%

iti 15%
O Position 15%

m Movement

Figure 5: Activation of conceptual areas in the Abstract

If we consider that the abstract reflects all the other sections of the research article, all the
prevailing lexical chains of these sections should be present in the abstract. The most
important conceptual area of this section is COGNITION, followed by EXISTENCE, ACTION,
PERCEPTION, CHANGE and POSSESION. The percentages of the four largest lexical domains are
very similar (21%, 18%, 15% and 15%). Moreover, in every section of the body of the
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research article at least three of these four lexical domains are among the four most prominent
ones.

The results of this corpus analysis show that each section of the research article is of similar
importance in the abstract. This is in line with Swales’ (1990:179) suggestion that abstracts
are ‘distilled’ versions of the whole text. This means that only the essential and most
interesting information is included in the abstract. Its distilled quality is shown by the
relatively low percentages of the lexical chain POSSESSION, which is used to describe
properties, and CHANGE, which is often applied in detailed descriptions. This is very important
if we take into account that readers are likely to start by reading the abstract and many may
not read the whole article.

Comparison with Lopez Rodriguez

As mentioned earlier, the methodology applied in the present study was elaborated by Lopez
Rodriguez (2002) to analyze verbs in abstracts of medical research articles. She subdivided
each abstract according to what was explained of each section (Introduction, Methods, Results
and Discussion) in each abstract. In the current study I have divided complete articles into
their respective sections for analysis. In the previous section it has become clear that a special
relationship exists between the complete articles of the corpus of texts and their abstracts.
Given that an abstract is a condensed summary of the whole body of an article, it seems
reasonable to assume that Lopez Rodriguez's results could be extrapolated to the whole
article. For this reason, a comparison has been made between her results and the ones
obtained in this study. Lopez Rodriguez’s corpus consists of 156 abstracts of articles on
oncology selected at random from the bibliographical database MEDLINE (43690 t). The
methodology she applies is the same as the one applied in the present study. This means that
the percentages of verbal lexical chains are calculated by comparing the sum of the verbal
lexemes of a lexical domain to the sum of all the words in the each rhetorical section of the
abstracts, in the same way as in the present study the percentages are compared to all the
words in each section of the article. Therefore, the percentages of the two studies can be
compared. It should be taken into account, however, that abstracts and articles also tend to
differ in terms of style. The need for conciseness in the abstracts may lead, for instance, to a
higher frequency of content words, and therefore the percentage of verb forms could be
expected to be higher in abstracts than in articles. Nevertheless, the relative prominence of the
different lexical chains in each section of the abstract/article could be expected to remain the
same. In any case, this is only an exploratory study intended to shed more light on the
relationship between abstracts and complete articles, and further research must be carried out
to support the results of this study.
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Bar chart 1: Comparison of conceptual activation in the Introduction section

Regarding the Introduction section, there are clear differences between the data of Lopez
Rodriguez and the data obtained in this study (see Bar chart 1). In the first place, EXISTENCE
(25%) is the most representative lexical chain in the results of this analysis, but in Lopez
Rodriguez it is COGNITION (32%). This is probably due to the fact that an abstract is a
summarized and condensed text in which the rhetorical section that corresponds to the
Introduction can only define the hypothesis (COGNITION). The research context (EXISTENCE) is
not described due to space constraints. However, in complete articles, the Introduction section
tends to describe previous research and studies carried out by other authors and the hypothesis
only extends to a few lines.

The same argument explains the different percentages of the lexical chains PERCEPTION (20%
in Lopez and 12% in the present study), POSSESSION (4% and 12% respectively), ACTION (11%
and 13%), and EXISTENCE (13% and 25%). In a complete article there is more space available
to describe the research context, the way in which previous studies have been carried out
(EXISTENCE and ACTION). Verbs of the lexical chain POSSESSION are used to go into even more
detail (see examples 16, 17 and 18). The verb provide, for example, is often used to explain
what is important about a previous study and which parts are applicable to the research at
hand (see example 17).

Examples:

(16) However, these techniques use (ACTION) pooled cell populations and, thus, are
unable to provide (POSSESSION) critical information about intercellular differences in DNA
damage and repair.

(17) This cohort has provided (POSSESSION) a wealth of data about active smoking
(29,32,33).

(18) Candidates for such low-risk genes include (POSSESSION) those involved
(POSSESSION) in cancer predisposition pathways....

New Voices in Translation Studies 2 (2006), 9-27. 20



m Lopez

@ Present study

Movement
Change
Speech
Position

Perception

Existence

Possession

Cognition

Action

0 10 20 30 40

Bar chart 2: Comparison of conceptual activation in the Methods section

Bar chart 2 shows that ACTION is the most important lexical chain in both Lépez Rodriguez
(31%) and the data presented here (24%). However, there are quite a few differences in the
lexical chains POSSESSION (present study: 14%; Lopez: 4%), PERCEPTION (9% and 16%) and
CHANGE (6% and 10%). Just like in the Introduction, the higher prominence of the conceptual
area POSSESSION in the Methods section in the data of this investigation is due to the fact that
there is more space available to describe all the steps of the experiments carried out in the
study. Because the conceptual area POSSESSION increases, the relative importance of the
conceptual areas PERCEPTION and CHANGE decrease in the data obtained in the present study
as compared to Lopez Rodriguez.

H Lépez
O Present study
Movement
Position
Speech
Action
Possession |

Change p—omy

Cognition
Perception
Existence

0 10 20 30 40 50

Bar chart 3: Comparison of conceptual activation in the Results section
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Bar chart 4: Comparison of conceptual activation in the Discussion

The results of both Lopez Rodriguez and the data of this study are very similar in the Results
and Discussion sections (see Bar charts 3, 4). For example, the differences in the fields of
CHANGE and EXISTENCE comparing Lopez Rodriguez and the present study are due to the
same reason of space limitations in the former. The higher prominence of speech in the
Discussion both in Lépez and the present study, although more obvious in the former, can be
explained by the fact that in this section the results are explained and discussed upon.

What is especially striking when we compare the findings of the present study with those
obtained in Lopez Rodriguez (2002) is that the differences among the percentages of the
conceptual areas are greater in the latter. In other words, the results of Lopez Rodriguez seem
to be more extreme than those of the present investigation and the rhetorical function of each
section seems to be clearer. This seems to be justified by the fact that an abstract is not only a
perfect summary of the body of the article but, as suggested by Swales (1990), it is also a
‘distilled’ version of it: only the most important and interesting information is included. In the
body of an article all topics can be discussed in detail and hence explanations and reference to
other sections can be included. Consequently, although there are relative differences in the
presence of conceptual areas according to article section, all conceptual areas can be found in
all sections, and the predominance of one or other is not that pronounced in a complete
research article.

Other possible comparisons could be between the rhetorical sections of the abstracts and the
other sections of the articles in the current study, or between the abstracts of the current study
and Lopez Rodriguez’s data. To carry out these comparisons, the abstracts of the present
study would have to be tagged in the same way as Lopez Rodriguez’s. For the time being, the
abstract has been considered as one of the sections of the complete article, but further research
will look into these possibilities.

Applications
In general as well as in specialized language the choice of adequate words is crucial. Writing
or translating a research article on a specialized topic such as medicine is not only difficult

because of its specialized content and terminology, but also because of the need to apply
specific writing conventions which may change from one academic community to another.
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The results of this study constitute a first attempt to analyze a specific word group (verbs) in
each of the sections of the medical research article. The connection between the lexical field,
the research article section and the specific use of a verb can help the writer or translator in
his/her choice of vocabulary. However, to make the results of this analysis of use to writers
and translators, the information would have to be organized different and made accessible
through other means. One way of doing this would be to produce an electronic manual that
assists medical professionals and translators in selecting the most common and appropriate
verbs for each section of the medical research article [5]. This manual could be organized by
article section (Abstract, Introduction, Methods, Results and Discussion) in the first place and
then by lexical domain. This manual could also be accessible through an alphabetical list of
verbs, but this list should always lead the user to an entry that relates the verb to its lexical
domain, the relevant section of the research article, and to other relevant verbs.

To relate the lexical characteristics of the medical language, in this case main verbs, to the
rhetorical functions of the different sections of the research article, the entry might also
contain information on the discourse functions described in Nwogu (1997). In this way, the
manual would be enriched with information on macrostructure. For the user who is not used
to linguistic terminology, and for illustration purposes, the entry could have examples of
usage extracted from the corpus. A sample record is provided in Figure 6.

Introduction

Discourse functions

1. To present background information
a. Reference to established knowledge in the field
The development of effective radiotherapy and chemotherapy regimens for the treatment of
HD 3 has resulted [CHANGE] in large numbers of long-term survivors. (cebp1b)
Since vitamin D exhibits [PERCEPTION] marked cell-differentiating activity, it can be used
[ACTION] as a possible chemopreventive agent (4,5). (jnci5b)
b. Reference to main research problems
The relationship between NAT2 polymorphisms and breast cancer carcinogenesis is not
clearly understood [COGNITION]. (cage4b)

2. To review related research
a. Reference to previous research
Epidemiological studies have identified [PERCEPTION] several factors affecting [CHANGE] lifetime
exposure that increase [CHANGE] the risk of breast cancer. (cage6b)
c. Reference to limitations of previous research
However, there are [EXISTENCE] few data on the molecular changes that accompany
[POSSESSION] lung (12) or breast cancer after treatment for HD.... (cebp1b)

3. To present new research
a. Reference to research purpose
...this type of data might provide [POSSESSION] further insight into the contribution of various
etiological factors and carcinogenic pathways compared [COGNITION] with de novo tumors.
(cebp1b)
b. Reference to main research procedure
To identify [PERCEPTION] a potential mechanism, we assessed [COGNITION] the relationships
among ADH3 genotype, alcohol consumption, and plasma levels of steroid hormones in a
subset of these women. (cebp5b)

Lexical domains

1. EXISTENCE
2. COGNITION
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Verbs: assess, associate, compare, demonstrate, determine, estimate, investigate, know,
relate, study

Study

Definition
To think carefully about something, looking at it in your mind from different
perspectives in order to understand it better, observing and analyzing it.

Concordances
enzyme-altered focal lesions have been studied for their relevance to carcinoma development
as preventive therapies are being studied and becoming available for that population (1

Rebbeck et al. (19) have studied this polymorphism in carriers of BRCA1 mutat

e do not know whether the populations studied were similar with respect to these two

transgenic rats have been developed to study carcinogenesis. Rats containing an albumin

these considerations, we decided to study the potential colon- and breast tumor-suppress
transferase gene has been employed to study regulation of GST-P transcripts in rat liver
umber of serum repositories available to study the effects of pregnancy serum components

Figure 6: Sample record of the Introduction section

In Figure 6, the entry consists of several types of information. Firstly, we find the discourse
functions of the section (as proposed by Nwogu 1997), for example “to present background
information”. These discourse functions are then illustrated by examples taken from the
corpus which will help the users to understand how each discourse function can be realized in
a research article.

Secondly, the entry presents the lexical domains in order of importance, in this case
(Introduction section) starting with the domain EXISTENCE. Within each lexical domain we
find the verbs that belong to it. The verbs (for example, study in the lexical domain
COGNITION), could be hyper-linked to their definition and a list of concordances. These
concordances show how the verb functions in the context of the article section and its
collocates.

Conclusion

The corpus analysis presented here focused on the lexical aspects of scientific language, more
precisely, on the verbs used in research articles with an IMRAD organization. In this study,
the method applied integrates corpus linguistics, the research in lexical semantics carried out
by Faber and Mairal (1999) and Nwogu’s (1997) discourse analysis. The semi-automatic
method developed by Lépez Rodriguez (2002) to study verbs in the rhetorical sections of
medical abstracts has been applied to the different sections of complete research articles. The
results indicate that in each section different lexical domains prevail that reinforce the
rhetorical functions of each section. The comparison of the results of Lépez Rodriguez with
the results of the present study sheds light on the relationship between an abstract and the
body of an article and confirms Swales’s (1990) statement that the abstract is not only a
summary but also a ‘distilled’ or ‘purified’ version of the whole text. The results of studies
like this can be used in a practical way. For instance, the type of manual proposed above may
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serve as a valuable tool to assist medical experts and translators in writing and translating
research articles.
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Notes

1 This research is part of the research project BFF2003-04720, funded by the Spanish Ministry of Education.

2 The Brill POS Tagger can be found at http://rayuela.ieec.uned.es/cgi-bin/ircourse/bril.perl

3 The quotient of the total number of lexemes and the total number of words of the selected corpus is a number
provided automatically by Wordsmith Tools.

4 Only verbs that represent more than 0.1% are included.

5 An example of an electronic dictionary based on the results of this study can be found in Redactar y traducir
articulos de investigacion: un programa de software (Reimerink 2006) where a software program for writing
and translating medical research articles is included.
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Appendix 2: Lexical domains and their verbs

EXISTENCE Be, form, generate, induce, initiate, occur, result

COGNITION Assess, associate, assume, compare, consider, demonstrate,
determine, evaluate, hypothesize, investigate, know, relate, study

ACTION Act, carry out, cause, conduct, control, perform, test, treat, use

POSSESSION Contain, give, have, include, involve, obtain, provide, receive

PERCEPTION Appear, confirm, characterize, diagnose, detect, examine, find,
identify, indicate, note, observe, present, reflect, reveal, see,
seem, show

CHANGE Affect, alter, change, decrease, enhance, increase, influence,
modify, reduce, vary

SPEECH Conclude, describe, explain, propose, report

POSITION Assign, base, exclude, position

MOVEMENT Direct, enroll, follow

New Voices in Translation Studies 2 (2006), 9-27. 27



