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How to write medical abstracts? The rhetorical
structure and phrases used in Epidemiology
Como escrever resumos da drea médica? A estrutura retorica e frases usadas na Epidemiologia

Ana Luiza Pires de Freitas' ©, Ana Eliza Pereira Bocorny’

ABSTRACT

Introduction: Abstracts are critical in medical contexts. They contain formulaic building blocks called Lexical Frames (LFs), which are high-frequency
word sequences with variable slots that can be formed around collocation nodes. LFs are abundant in written academic discourse, and , for this reason,
have great importance for the production of abstracts. Extensive research has been conducted on formulaic language, especially on medical genres.
Fewer studies, however, have focused on LFs from specialty-specific corpora (.e.g., epidemiology) and their relationship with the rhetorical structure
of abstracts. Objective: This study aims to fill this gap by describing the structure of epidemiology abstracts, presenting their rhetorical functions, and
identifying the LFs that linguistically realize these functions to help researchers write more conventional abstracts. Methods: We put together three
corpora of abstracts in the field, published in English in peer-reviewed journals, and combined genre analysis and Corpus Linguistics principles to identify
the linguistic realizations of the rhetorical functions in the texts. First, the rhetorical structure was described; then, the LFs were identified and analyzed.
Results: 92% of the texts follow a pre-established pattern, whose structure consists of five to nine sections. Eight saliently frequent nodes (study, result,
method, conclusion, review, analysis, patients, and findings) around which the LFs are constructed were identified. Conclusion: Even though both the
content and function words that make up the LFs show some variation, it is possible to notice that the LFs elicited typify the linguistic realizations of
the corresponding sections’ rhetorical functions and, thus, are suitable to the observation of a pattern. For that reason, the data obtained in this study were
used to inform the creation of a support framework for the writing of specialty-specific medical abstracts.

Keywords: epidemiology; abstracts; impact factor.

RESUMO

Introdugdo: Resumos sdo cruciais em contextos médicos. Tais textos contém blocos formulaicos do discurso académico, denominados Estruturas Lexicais
(ELes), sequéncias de palavras de alta frequéncia compostas de termos variaveis, organizados a partir de nddulos colocacionais. Estruturas Lexicais sdo
abundantes no discurso académico escrito, tendo grande importancia para a produgdo de resumos. Extensas pesquisas ja foram conduzidas acerca de
linguagem formulaica, especialmente em géneros médicos. Poucos estudos se concentraram em Estruturas Lexicais em corpora de especialidades (como
epidemiologia) e sua relagdo com a estrutura dos resumos. Objetivo: Este estudo busca suprir a lacuna apontada descrevendo a estrutura dos resumos de
epidemiologia, apresentando suas fungdes retoricas e identificando as Estruturas Lexicais que realizam essas fungdes, para promover escrita de resumos
mais convencionais. Métodos: Compilamos tr€s corpora de resumos no campo publicados em inglés em revistas indexadas e revisadas por pares e
combinamos a analise de género e os principios da Linguistica de Corpus para identificar as realiza¢des das fungdes retéricas dos textos. Primeiramente,
a estrutura retorica foi descrita. Em seguida, as foram identificadas, extraidas e analisadas. Resultados: Do total, 92% dos textos seguem um padréo,
composto de cinco a nove segdes. Oito nddulos colocacionais frequentes foram identificados (study, result, method, conclusion, review, analysis, patients e
findings), em torno dos quais as Estruturas Lexicais se constroem. Conclusio: Embora tanto as palavras que remetem a conteudo quanto as que se referem a
fungdes das Estruturas Lexicais apresentem alguma variagao, € possivel perceber que as Estruturas Lexicais tipificam as realizagdes linguisticas das fungdes
retoricas das seg¢des correspondentes (background & objectives, methods, results e conclusion) e sdo adequadas para a observagdo de um padrdo. Os dados

obtidos foram usados para informar a criagdo de um quadro para a redagdo de resumos da especialidade.

Palavras-chave: epidemiologia; resumos; fator de impacto.

INTRODUCTION

Writing plays a significant role in academic contexts as one of the
central skills for a successful academic career”. Abstracts, in turn,
are essential in medical contexts. Professionals and medical faculty
rely on them to decide whether to read the full text of an article, to
assess trials that they may use in clinical practice, to submit articles
for publication, and to share their research at conferences. Frequently,
papers are not read in their entirety, either due to lack of time or
because they are not related to a specific topic being searched for.
Even journal editors may not go beyond abstracts when the man-
uscripts are poorly written. So abstracts also fulfill the purpose of
being time-savers for readers, for they allow democratic entry to
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scientific advances, even when several journals are not access-free to
all®. Besides, they can help summarize critical findings on research
and enable quick retrieval. Therefore, professionals and medical
faculty must write fluid abstracts and use appropriate language as
informative and conventional as possible and which is recognized
as authentic by the medical discourse community.

It is worth mentioning that, for the perspective adopted along with
this study — that of investigations in Corpus Linguistics (CL) — flu-
idity and conventionality go beyond the description of possible lan-
guage combinations considered acceptable by the criteria of gram-
matical rules. Thus, even though syntactic language guidelines go
without saying, the mindset brought into account is the one of use
instead. In other words, the focus is on which word associations are
more recurrently used, or which combinations or patterns are more
conventional in the sense of being probable and thus recognized as
fluent and, as such, acceptable in the eyes of a specialized community.

Incidentally, the Brazilian Journal of Sexually Transmitted
Diseases (hereinafter JBDST) has shown quite an evolution in
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conceptual development since 1989, when it was founded. In the
beginning, some articles did not feature any abstract, comprised the
text in Portuguese, or included abstracts in a non-structured for-
mat. However, from the journal’s second decade to the moment the
JBDST became online (2013), abstracts started to be part of all arti-
cles; they came out in English and incorporated the structured for-
mat to become ever more patterned. Even though these changes also
reflect the abstract genre historical advances®, taking the national
scientific writings to a higher pattern is a desired goal. Moreover,
as it stands, the BJSTD is the only open access and free of charge
online periodical in its field. Thus it is only relevant to favor its tex-
tual improvement.

Furthermore, as stated above, texts that do not use conventional
word combinations tend to sound less proficient and more diffi-
cult to process. Thus, the high level of conventionality ruling over
academic discourse enhances text idiomaticity, as scientific lan-
guage is oriented by the presence of fixed and/or relatively fixed
textual blocks, which still ought to be discipline-specifically stud-
ied. Anyway, linguists, increasingly more intrigued by the patterns
orienting academic language idiomaticity™®, found out that phra-
seological word patterns follow either continuous or discontinuous
word sequences, which constitute major formulaic building blocks
of written academic discourse. The continuous type of pattern is
defined as lexical bundles (LBs)®, as in ‘in order to determine’,
‘the aim of this’ or ‘further studies need to.” The discontinuous
type, on the other hand, is known as formulaic frames or Lexical
Frames (LFs)®?, being identified for their variable slots, as in ‘the
results/findings of this study suggest/ indicate that’, or ‘it is rel-
evant/important/needed to.’ Incidentally, these combinations are
formed around collocation nodes, which are words from which
sequences are structured, as in ‘the goal of the study’, ‘the study
was to examine’ or ‘were included in the study’ to mention a few
collocations springing around the node ‘study’®.

As LBs and LFs make up the fabric of written academic lan-
guage, they have great value for producing discipline-specific aca-
demic genres, conventionally identified templates through which
discourse is constructed to fulfill the communicative purposes of
social interactions'?. Genre identification aids readers in retrieving
messages conveyed in given contexts more promptly'), Likewise,
the recognition of medical abstracts is enabled by the use of con-
ventions in the form of recurrent rhetorical choices, which mainly
involve decisions regarding the overall organization of discourse
and the linguistic resources employed to reflect their communica-
tive purposes'?. Extensive research has been conducted on using
formulaic language in written academic genres”-*!9. especially in
medical science research article abstracts>!>. Nevertheless, fewer
studies have focused on the use of LFs in abstracts of medical spe-
cialty articles and their relationship with the rhetorical structure
of that academic genre. To the best of our knowledge, the study at

Table 1 — Numbers of corpora used in the study.

hand is the first investigation exploring such patterns in the med-
ical subfield of epidemiology. Besides, it is important to mention
that linguistic support for scientists seldom comes directly from
applied linguists, but mainly from formal teaching settings. In that
sense, shortening the way between studies in the field and the med-
ical community might help promote writer autonomy and raise the
rhetorical level of the national scientific manuscripts.

OBJECTIVE

Based on the background mentioned above, this study aims to
describe the structure of epidemiology abstracts, present their rhe-
torical functions, and identify the LFs that linguistically realize
these functions. With that, we aim to bridge the gap between corpus
research and end-users by helping professionals and medical fac-
ulty write more informative and conventional abstracts that have the
rhetorical structure and language patterns used by the international
medical discourse community.

METHODS

The corpora in the study

D ata for the study were obtained through an empirical analy-
sis of three specialized corpora, using CL principles: the Scientific
Journals Corpus (SJC), which comprises three periodicals suggested
by specialists in the field, namely Sexually Transmitted Infections
(STI), Sexually Transmitted Diseases (STD), and the International
Journal of STD & AIDS; the PLOS ONE Corpus (PLOS ONEC),
originated from PLOS ONE, “an international open access online
journal published by the Public Library of Science since 2006, cover-
ing all science and medicine categories™'® and the Brazilian Journal
of Sexually Transmitted Diseases Corpus (BJSTDC).

All three corpora used contain abstracts from epidemiology review
and research articles written in English and published between 2003
and 2021 in peer-reviewed indexed journals. As shown in Table 1,
SJC has 662,747 words and 1.915 texts, PLOS ONEC features 1
million words and 4,330 texts, and BISTDC displays 83,261 words
and 360 texts.

The abstracts used in the SJC corpus were manually selected from
its three source periodicals. The abstracts from the PLOS ONE cor-
pus, to that end, were crawled from the PLOS ONE platform with
AntCorGen'”. a free multiplatform corpus generating tool designed
to create discipline-specific research article corpora by directly com-
municating with the database behind the PLOS ONE scientific jour-
nal™. Accordingly, the abstracts used in the BISTD corpus were
likewise manually selected from the Brazilian Journal of Sexually
Transmitted Diseases (BJSTD).

Words with repetition

Words without repetition

Average of words

Domain Corpus (tokens) (types) Texts per abstract
Epidemiology SJC 662,747 21,087 1,915 346
Epidemiology PLOS ONE 1,000,003 43,066 4,330 230
Epidemiology BJSTD 83,261 9,010 360 231
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The methodological procedures

To identify the linguistic realizations of the rhetorical functions
in the abstracts, we paired up genre analysis with CL principles.
First, the rhetorical structure was tracked, meaning that the sec-
tions of which the texts are made up were worked out. To this aim,
thirty abstracts from each corpus (SJC, PLOS ONE, and BJDSTC)
were examined and described. Then, the LBs from each corpus
were extracted, analyzed, and categorized. Three criteria were con-
sidered for their extraction: the extension of the word sequences
(n-gram length), their frequency in the corpus per million words
(minimum normalized frequency), and the number of texts in
which the sequences appear along with the corpora (dispersion).
According to the literature, a phraseological sequence has to occur
in three to five texts!” or in 10% of the texts to ensure they are not
restricted to idiosyncrasies of an author’s writing style®?. For the
three corpora (SJC, PLOS ONEC, and BIDSTC), the extraction
criteria were n-gram length: 5 and minimum normalized frequency:
18 pmw. The text dispersion for the two more extensive corpora
(SJC and PLOS ONEC) was 10, whereas a text dispersion of 3
was used for the BIDSTC, as it contains a much smaller number
of texts. Finally, the analysis and categorization of the LBs and the
construction of the LFs were optimized by the use of the most fre-
quent noun collocation nodes®®, which were adopted “as a start-
ing point for collocation look-ups™®. The nodes were also used
to locate the sections within the structured abstracts, facilitating
the identification of their recurrent LFs. In other words, the nodes
were used in two ways: in the identification of the LFs and in the
detection of sections.

RESULTS AND DISCUSSION

The rhetorical structure observation revealed that 92% of the
texts analyzed use a pre-established pattern, usually suggested by
the journals. It is due to such structure that the forthcoming anal-
ysis could be conducted. Incidentally, their design consists of five
to nine sections whose functions are to introduce the investigation
topic and present its background by making generalizations and
showing its centrality, followed by the mention of a gap to be filled
and a description of the purpose, methodology and results to even-
tually discuss the outcomes, draw conclusions by prompting future
research and making recommendations, as shown in Graph 1. As can
also be noticed, the background, objectives, methods, results and
conclusions are component sections in the abstracts of most jour-
nals under study. Obiter the background is often used as an umbrella
section, in which generalizations about the topic, gaps to be filled by
the investigation, and sometimes its aim can be found.

The LBs extracted from the three corpora while constructing the
LFs pointed out eight saliently frequent nodes: study, result, method,
conclusion, review, analysis, patients, and findings. They were used
in this process to help identify the LBs and LFs in their correspond-
ing sections. The LFs presented in Tables 2 to 5 comprise building
blocks often used in the sections background, objectives, methods,
results and conclusions, which linguistically realize the rhetorical
functions expressed in the abstracts. For correlation purposes , they
are presented in the analogous colors of the corpus they come from,
as identified in Graph 1.

From the sections Background and Objectives (Table 2), a fre-
quently used LF to present the purpose of the investigations is centered

Graph 1 - Sections present in the epidemiology abstracts analyzed in this study.
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around the node study: The (aim, objective, purpose) of (this, the pres-
ent) study was to (determine, examine, evaluate). This LF appeared in
the three corpora, with slight lexical variation, revealing little discrep-
ancy across journals. Such a feature could mean that this formulaic
building block is already consolidated in the discipline specialty; a
characteristic, which is informed by the high frequencies per million
words (276, 227, 193 pmw) in the three corpora analyzed, compared
to the lower frequency of the LFs in the other sections.

In Table 3, the data obtained from Methods show two frequently
used LFs this time: We (conducted, performed, identified) a (cross-sec-
tional, systematic, population-based) analysis, study, review and A
(cross-sectional, population-based cohort, prospective) study was
(carried out, conducted, performed). As much as these LF's are used
to inform how the studies were carried out, they rely upon different
syntactic structures, namely the active and passive voice modes.
As such, there is willingness to bring along the researchers’ doings
(‘We’ conducted, did, studied) or the understanding that it goes
without saying, meaning that it is the methodological design that
deserves centrality instead (4 cross-sectional study was carried out/
conducted/performed). As it stands, several theoretical descriptions
of contemporary academic English lie upon a burgeoning encour-
agement to use the active voice®Y, as the style supposedly favored
by journal editors. Nevertheless , with a metric ruled by use, the
findings from our corpora reveal the adoption of the two structures
as a stylistic preference, which is acceptable for publishing goal;
even though frequency prevalence highlights a current tendency
towards the use of the active voice (102, 52, 28 against 40, 35, 57).

In Table 4, the Results section is the one exhibiting more inter-
nal variation, meaning that more LFs were used to linguistically

realize the rhetorical function of presenting the outcomes of the
studies. It is relevant to note that the frame pattern used in this sec-
tion is different from the ones observed in the previous ones. While
the LFs from the other sections were a combination of content and
function words — as in The (aim, objective, purpose) of (this, the
present) study was to (determine, examine, evaluate), or in We
(conducted, performed, identified) a (cross-sectional, systematic,
population-based) (analysis, study, review) —, the three patterns
recurrently used in the Results section start with function words
(of the, among, a total of), followed by slots filled with numeric
expressions, then a slot with nouns (as in participants, patients,
studies). In some cases, another slot for numeric expressions is
used, followed by a frequent verb , such as were (for example,
“Results: Of the 1,072 interviewees, 64.9% were sexually active™),
typifying the use of numeric elements (such as percentages and
fractions) as a pattern for informing results in quantitative inves-
tigations in the field.

In Table 5, finally, in the Conclusions section, where findings
of the study have to be discussed, and authors need to draw con-
clusions and make recommendations, a recurrent LF was spotted
springing from the nodes results and study: (Our, This/These, The)
results, study, findings (suggest, show, indicate) that/the; once again
revealing a combination of function and content words. It is import-
ant to highlight that the adoption of hedging, meaning the use of
cautious language to conform to a current style for academic writ-
ing, is recurrent in the three corpora, as shown by the use of suggest
and indicate. Being academic studies suitable for interpretation from
various perspectives, this openness in style may represent a rhetori-
cal strategy that leaves room for improvement and development®?.

Table 2 — LFs extracted from the sections BACKGROUND and OBJECTIVES.

Rhetorical Function: Present the purpose of the study
Node: Study

The (aim, objective, purpose) of
(this, the present) study was to
(determine, evaluate, investigate,
assess, examine)

study was to (examine, investigate,
determine, evaluate, assess)

BJSTD LFs
193 (pmw)

Example from
SJ corpus

The (aim, objective, purpose) of this The (aim, objective) of this study

“The aim of this study was to exam-

ine the cross-sectional associations

of factors linked to STls among US
young adults (18 - 25 years).”

was to (evaluate, describe)

The + noun + of + (this, the present) + study was to + vb

Table 3 — LFs extracted from the section METHODS.

Rhetorical Function: Present the methodology of the study
Node: Method(s): We + study, review, analysis

Methods: We (conducted, did,
developed) a (cross-sectional,
systematic, population-based)
analysis, study, review

identified,) a (cross-sectional, sys-
tematic, population-based) study,
review, analysis

BJSTD LFs

28 (pmw) Example from PLOS ONE corpus

Methods: We (conducted, performed,

Methods: We (developed,
conducted) a (systematic,
population-based) analysis,
study, review

“Methods: We conducted a pop-
ulation-based prospective cohort
study among children in 14 Taiwan-
ese communities.”

Methods: We + vb + a + modifier + noun

Node: Method(s): A + study

Methods: A (cross-sectional, pop-

Methods: A cross-sectional ulation-based cohort, retrospective

(study, survey) was (carried out,

conducted, performed) out, performed)

BJSTD LFs

57 (pmw) Example from the BJSTD corpus

retrospective cohort, prospective
cohort) study was (conducted, carried observational) study was (con-

Methods: A (cross-sectional,  “Methods: A cross-sectional study was
conducted with 87 HIV seropositive
patients confirmed by tests carried

ducted, carried out) out previously.”

Methods: A + modifier + study was + vb
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Strengths research proposals, lab reports), as well as to other disciplines (e.g.,
biology and life sciences, computer and information sciences) and

Th in st th of tudy is that it ts findi that
© Mmain SWength of Our stucy 1s Hat [t presei's indings tat are specialties (e.g., cell biology, computer security).

specific to abstracts produced within the area of epidemiology on
the relation between formulaic building blocks of the academic dis-
course and the rhetorical structure of the target genre. These results CONCLUSION
have the potential to be used for developing pedagogical applications
(e.g., an online writing support tool, learning objects) that capture
linguistic variation (if any ) and, therefore, guide the production of
abstracts in this medical specialty. Such a tool can bridge the gap
between corpus research and end-users, thus, representing an effort
to encourage end-user agency by promoting access to applied lan-
guage data and assisting medical researchers to increase their chances
of publication in relevant journals.

This study aimed to present findings on the relation between
Lexical Frames (LFs) and the rhetorical structure of epidemiology
review and research abstracts published in journals from the area.
In particular, we wanted to present the LFs that are more frequently
used to linguistically realize the rhetorical functions expressed in
the abstracts of the journals under study. The findings demonstrate
that the LFs chosen by the authors were used consistently across the
sections of the journals, meaning that there is slight lexical variation
across the three corpora analyzed, and also implying the existence

Limitations of a consolidated collocational pattern based on the conventional-

It should be noted that this investigation was limited to a corpus ities of the field. In other words, the little variation across journals
compiled from abstracts of a medical specialty within a discipline. when it comes to the linguistic realizations of rhetorical functions
Therefore, validation of the findings or replication of the approach means that the LFs identified are already very well established in
is suggested to other sections of research articles (e.g., introduc- the discipline specialty under study. Consequently and as previously
tion, methodology, results, and conclusion), to different genres (e.g., mentioned, once the LFs make up the fabric of written discourse, the

Table 4 — LFs extracted from the sections RESULTS, FINDINGS.
Rhetorical Function: Present the outcomes of the study
Node: Result(s): Of the + patients

BJSTD LFs
96 (pmw)

Example from the BJSTD corpus

Results: OF the fnumber] (pa- Results: Of the 1,072 interviewees,

Results: Of the [number] (pa- Results: Of the [number] (patients, ) . . 64.9% were sexually active, of which
) L L. tients, interviewees, women), o o
tients, participants), [number, participants, women), [number, per- [number, percentage] (were 46.4% reported sexual initiation at

percentage] (were, reported, had) centage] (were, had) P g ! the age of 15 or younger, and 73.2%

had, reported) reported inconsistent condom use.”

Results: Of the + [number] + (noun), + [number, percentage] + vb
Node: Result(s): Among + patients
BJSTD LFs Example from
88 (pmw) the SJ corpus
"Results Among 29,719 syphilis pa-
Results: Among [number] (women,  Results: Among (-, the) (women, tients, 23,613 (80%) were interviewed
participants, patients), patients), [number, percent- and 18,581 (63%) reported 84,224 sex
[number, percentage] age] were partners (average, 4.5; 20,853 [25%]
named and 63,371 [75%)] unnamed).”

Results: Among [number]
(women, participants, patients),
[number, percentage]

(were, had, tested)

Results: Among + [number] + (noun), + [number, percentage] + were + vb
Node: Result(s): A total of + patients
BJSTD LFs Example from
231 (pmw) the PLOS ONE corpus
Results: A total of [number]
[-, modifiers] (interviews, pa-
tients) were

Results: A total of [number] [-,
modifiers] (men, patients,
participants) were

Results: A total of + [number] + [-, modifiers] (noun) + were + vb

“Results: A total of 4,949 SCI patients
were analyzed.”

Results: A total of [number] [-, modi-
fiers] (patients, cases, studies) were

Table 5 — LFs extracted from the secion CONCLUSION(S).

Rhetorical Function: Discuss the results, draw conclusions and make recommendations
Node: Conclusions: + results, study

BJSTD LFs Example from the

106 (pmw) SJ corpus
Conclusion(s): (Our, This/These, Conclusion(s): (Our, This/These, Conclusion(s): The results, find- “Conclusions: Our results suggest
The) results, study, findings (sug- The) study, results, findings (suggest, ings (suggest, indicate) that potential use and management of
gest, show, indicate) (that, the) indicate, show) (that, the) (that, the) TasP may not be straightforward.”

Conclusion: (Our, This/These, The) + noun + vb + (that, the)
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high frequency of the ones elicited relates them to conventionally
identified templates, which may facilitate the overall organization
of communication in the field.
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