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Abstract 

Publishing in international medical journals poses a significant challenge for non-native English-speaking researchers, particularly in 

Results sections that conform to a discourse community. However, previous studies have examined lexical bundles (LBs) and lexical 

frames (LFs) separately and did not explore the connection to rhetorical move structures. This corpus-driven study explored the lexical 

bundles and frames in results sections of medical research articles, analysed their structural types and mapped them to move structures. 

Python scripts extracted 5-word spans of LBs and LFs from 3,000 research articles in a four-million-word corpus named RESMED with a 

frequency threshold of 80 occurrences, and a range criterion of 80% across five high-impact medical journals. Concordance line analysis 

was used to determine their structural patterns and move structure mapping. Results revealed 67 types of lexical bundles and 225 types of 

lexical frames predominantly related to the medical trial subjects and statistical data. Structurally, most lexical bundles were noun 

phrase-based, and a new type explicative with copula be emerged from the analysis. Lexical frames frequently occurred with non-verb 

content words, followed by verb-based frames and frames with function words. Move structure mapping showed that most lexical bundles 

and frames appeared in Move 3: Describe statistical test and state findings and Move 1: Report the findings, with fewer occurrences in 

Move 2: Review the experiment and Move 4: Summary report of the overarching findings. These findings reveal how medical writers 

construct results sections through FSs in specific moves and steps, offering pedagogical implications.  

Keywords: lexical bundles, lexical frames, corpus-driven analysis, rhetorical analysis, medical research articles 

1. Introduction 

Medical Research Articles (MRAs) serve as the primary channel for exchanging and announcing medical knowledge from research 

settings (Iyengar et al., 2022; Waaijer et al., 2019). They play an essential role in improving patient outcomes and advancing medical 

knowledge through evidence-based practice (Bhuiya & Makaryus, 2023). As MRAs are mostly published in English (Davis, 2020; 

Salager-Meyer, 2014), non-native speaker medical writers experience considerable hardship in producing linguistically and rhetorically 

competent texts. These writers face language-related problems such as discourse-related errors, lexical issues, grammatical mistakes, 

mechanical errors, and unsuitable translation (Gholami & Zeinolabedini, 2015; Luo & Hyland, 2019; Rezaeian, 2015). Among these 

challenges, a good understanding of the discipline-specific rhetorical convention is important as novice writers struggle to engage with the 

conventional rhetorical move structures in high-impact journals (Raffing et al., 2021).  

One of the most rhetorically significant sections of the MRA is the Results section (Habtu & Deressa, 2025). Presenting the raw data 

processed through statistical analyses in the form of tables, graphs, and illustrations (Williams, 1999), it serves as the data presentation, 

explanation, and interpretation that substantiates the research findings (Gao & Pramoolsook, 2022). Given these rhetorical functions, the 

clear, complete, and coherent results sections are strongly associated with acceptance or rejection of manuscripts by journals (Fazilatfar & 

Naseri, 2016). That is to say, well-written results sections with clear rhetorical structures tend to succeed in making a convincing case for 

their contribution to the field. Amnuai & Wannaruk (2012) postulated that the rhetorical move structures vary from one discipline to 

another, suggesting that discipline-specific linguistic knowledge is indispensable for producing a credible and convincing Results section. 

Yet, the knowledge of rhetorical move structures without an understanding of the linguistic features in particular moves or steps could not 

encourage the novice writers to engage the discourse community (Johns, 2008; Omidian et al., 2018; Simpson-Vlach & Ellis, 2010). For 

this reason, Formulaic Sequences (FS) play an important role since they function as the building blocks of the discourse (Biber et al., 

2004; Gray & Biber, 2013), shape the thoughts of learners, guide them as they navigate the linguistic patterns of discourse, and increase 

the fluency of their writing (Hu, 2024). According to Gray and Biber (2013), FSs are broadly distinguished into two distinct categories: 

Lexical Bundles (LB) and Lexical Frames (LF). While LBs such as “the objective was to”, “was included in the” are fixed multi-word 

sequences that frequently occurred in texts (Biber et al., 1999), LFs including “the * of the”, “it is * accepted” are variable patterns an 

open slot that allows lexical items to vary within a frame structure (Cortes, 2023). These two types of FSs are regarded as the discoursal 

units of rhetorical moves, shaping the ideas in each move and step (Cortes, 2013). Therefore, it is essential to explore the connection 
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between FSs and move structures, as this connection constitutes the foundation for novice writers to acquire disciplinary linguistic 

conventions (Le et al., 2021). Also, it could assist language teachers in developing materials that address the discourse community (Mbodj 

& Cortes, 2024, 2025). 

Although a growing body of literature addresses FSs in medical discourse, few studies systematically map these sequences onto rhetorical 

move structures, thereby limiting findings that could otherwise inform and enhance disciplinary writing pedagogy. Early works by 

Mbodj-Diop (2016) and Panthong and Poonpon (2020) examined LBs in MRAs, while Mbodj-Diop and Cortes (2024) further compared 

different types of multiword collocations, including LBs and LFs, among other types within MRAs. Subsequently, attention shifted to the 

connection between LBs and rhetorical move structures only within different sections of MRAs, including abstracts (Asano et al., 2024), 

methods (C. Liu & Pan, 2024) and the discussion section (Al-Shujairi et al., 2020). However, two gaps exist in previous works. First, 

these studies only examined LBs while ignoring LFs. Biber (2012) suggested that researching only one type of FSs might insufficiently 

capture or represent the language in a particular discourse. Second, relatively few studies have explored how both LBs and LFs function 

within the rhetorical moves of the Results section to supplement medical discourse. To address these gaps, this present study aims to 

investigate five-word LBs and LFs across five MRA journals and map them onto rhetorical move structures. The expected results could 

be maximally useful for medical writers ranking from novice to medical staff, language or content teachers in English for Medical 

Purposes (EMP) course, material designers, and knowledge gap in corpus linguistics.  

1.1 Research Questions 

To bridge these gaps, this research addresses the medical discourse community's needs and proposes the following research questions:  

1) What lexical bundles and lexical frames emerge in the results sections of medical research articles? 

2) What structural types characterise the lexical bundles and lexical frames in medical research article results sections? 

3) How do lexical bundles and lexical frames function as linguistic realisations of rhetorical moves and steps in the results sections of 

medical research articles? 

2. Literature Review 

2.1 Formulaic Sequences in Academic Writing 

Formulaic sequences (FS) are word combinations that act as structural elements within discourse (Schneider, 2023; Wulff, 2018). Stored 

in long-term memory, they facilitate fluency in linguistic production (Hu, 2024; Yu, 2022) and play a pivotal role in discourse functions 

(Biber et al., 1999; Biber et al., 2004). In terms of language acquisition, incorporating them as the linguistic resources in the classroom 

could increase fluency and natural language use for learners (Uçar & Zarfsaz, 2023). While Wray (2013) acknowledged that FSs include a 

wide range of types such as lexical bundles, lexical frames, collocations, idiomatic expression, and n-grams, Gray and Biber (2013) 

adopted a broader categorisation between two primary types: Lexical Bundles (LBs) and Lexical Frames (LFs). 

2.1.1 Lexical Bundles  

Lexical Bundles (LBs) are fixed phrases serving as grammatical structures within a given discourse. They vary from genre to genre and 

discipline to discipline (Biber et al., 1999). For example, in conversation, LBs include phrases such as “I don‟t know if,” whereas in 

academic writing, common LBs are “as shown in Figure” and “the fact that the” (Biber & Barbieri, 2007). Because of these variations, 

earlier works (Biber et al., 1999; Biber et al., 2004; Biber & Barbieri, 2007) also investigated the structural types of LBs further, 

proposing a conceptual framework including verb-phrase fragments, prepositional phrase and noun phrase fragments, and dependent 

clause fragments. Yet, these structural types are seen as too general to identify LBs in the specific genre because they were invented to 

cover both spoken and written registers. Therefore, Lu and Deng (2019) revised and introduced more academically oriented structural 

types to use with the written academic discourse. They revised the previous versions of early conceptual framework to cover the academic 

LBs.   

2.1.2 Lexical Frames 

In contrast, Lexical Frames (LFs) are discontinuous phrases with a slot that can be filled with lexical items to co-construct semantics in 

context (Gray & Biber, 2013). Corpus experts (Biber, 2012; Cortes, 2023, 2024) argued that only exploring LBs may overlook the 

linguistic pattern and a lack of accuracy. LFs also exhibited variation across genres, such as „I * it was‟ to in conversation, which can be 

filled with „see‟ or „think‟, and „it is * that‟ in academic writing which can be added with words such as „possible‟ „likely‟ „acknowledged‟ 

(Gray & Biber, 2013). LFs with slots exhibit different patterns, such as, i.e., 1*34, 12*4, *234, 123*, and the absence allows word fillers 

to construct the meaning of phrases. Fuster-Márquez (2022) postulated that studying both types of FSs could supplement and advance our 

understanding the specific linguistic patterns of a given discourse community.  

2.2 Rhetorical Move Structures of the Result section 

One of the main sections of a research article is the Results section (Nwogu, 1997). According to Williams (1999), this section presents 

the data from the Methods section in the form of tables, graphs, and visual aids. Rhetorical move structure analyses have continuously 

sharpened our insights into the organisation of this section.  Williams (1999) adopted the classic framework to explore the Results 

section of MRAs, finding unique discipline-specific characteristics. Later, Nwogu (1997) analysed the results sections of 30 medical 

research articles and developed conceptual frameworks that identified move structures unique to the medical discipline. Recently, 
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Davis (2020) revised Nwogu’s work, and he included more recent research papers and a larger corpus. This, as a result, provides more 

up-to-date data on move structures in MRAs. Despite the advanced knowledge of rhetorical moves, Johns (2008) emphasised that 

rhetorical moves without linguistic features are too broad for novice learners to write successfully, so she suggested integrating moves 

with such features to benefit learners maximally.  

2.3 The Connection between Formulaic Sequences and Rhetorical Move Structures 

Focusing only on the discourse functions of FSs is not sufficient (Simpson-Vlach & Ellis, 2010). Cortes (2013) argued that FSs should be 

bridged to rhetorical moves because they serve as the fundamental discourse units of specific communicative purposes. Extensive 

research also showed that FSs are prevalent and essential for rhetorical move structures (Casal & Yoon, 2023; Cortes, 2023; Liu et al., 

2023). Pedagogically, this connection could guide novice writers in mastering linguistic patterns (Lu et al., 2021) and facilitate language 

instructors in designing materials and instruction that match the learners’ discourse community (Mbodj & Cortes, 2024).  

Methodologically, two traditions explore these connections: the top-down approach, which analyses rhetorical move structures to identify 

associated linguistic features, and the bottom-up approach, which explores linguistic patterns and maps them onto rhetorical moves (Biber 

et al., 2007; Cortes, 2023). The top-down approach has been criticised for its subjectivity, small corpus size, and labour intensity (Cortes, 

2013; Li et al., 2020; Lu et al., 2021; Omidian et al., 2018). In contrast, the bottom-up approach produces less biased, more generalisable 

results by relying on high-frequency patterns from large corpora (Li et al., 2020), and it can reveal specialised unexplored linguistic 

patterns (Biber, 2012; Cortes, 2023). 

Both LBs and LFs have been mapped to rhetorical moves across disciplines, but studies remain limited in medical discourse, particularly 

in the results section. Studies mapping LBs to rhetorical moves have been conducted across various sections including introductions 

(Cortes, 2013), discussions (Le & Harrington, 2015), and abstracts (Li et al., 2020). LF mapping, however, remains limited and most 

conducted in top-down approach namely, introduction sections (Lu et al., 2021; Chanh & Pramoolsook, 2025), figure explanations (Liu et 

al., 2023), and discussion sections (Chen & Zhang, 2025). In medical discourse specifically, bottom-up studies have examined abstracts 

(Asano et al., 2024), discussions (Al-Shujairi et al., 2020), and methods (Liu & Pan, 2024), with each IMRD section showing distinct 

linguistic patterns (Liu & Pan, 2024b). To date, few studies have simultaneously mapped both LBs and LFs to rhetorical move structures 

in the results sections of MRAs by a bottom-up approach. This study, therefore, occupied these gaps to explore to respond the call for 

such research in the medical discourse (Panthong & Poonpon, 2025; Mbodj & Cortes, 2024, 2025). 

3. Method 

3.1 Corpus Compilation 

This study introduces RESMED, which contains 3,000 Result sections from five leading medical journals (2018-2022), including The 

Lancet, New England Journal of Medicine (NEJM), Journal of the American Medical Association (JAMA), British Medical Journal 

(BMJ), and Journal of Clinical Investigation (JCI). The corpus comprises 600 articles per journal with a total of 4,034,851 tokens. All 

sections were manually extracted, standardised to plain text format, and pre-processed to remove metadata and tables for analysis. The 

compilation is guided by three main criteria: (1) the selection of reputable and accessible journals, especially those ranked among the 

highest impact factor journals in the category of Medicine, General and Internal according to Journal Citation Reports (JCR), indexed in 

Web of Science, and representative of general medicine discourse (Nwogu, 1997), (2) a five-year timespan to capture language variability 

(Guinda, 2015), and (3) the compilation of a large corpus size to provide sufficient data for pedagogical purposes (Meyer, 2023). 

3.2 Data Analysis  

This study adopted the bottom-up approach as mentioned in the previous section to guide the data analysis. Therefore, the analysis 

includes three stages including identifying formulaic sequence, characterising structural types and mapping them to rhetorical moves.  

3.2.1 The Identification of Formulaic Sequences  

The first stage involved four steps to identify, extract, classify, and filter five-word LBs and LFs from the result sections. First, a Python 

script (version 3.13.2) was coded to merge results sections from MRAs in each journal into one text file. After that, the Python script was 

written to extract two separated lists: the first one contains raw lexical bundles, and the second one comprises raw lexical frames. This 

approach was adopted to address misrepresentation errors produced by corpus software, for example, embedding ―a total of of patients‖ 

within longer sequences like ―a total of 128 of 212 patients‖ (Asano et al., 2024; Cortes & Lake, 2023). Second, five-word bundles and 

frames were selected because they tend to be more discipline-specific (Cunningham, 2017; Golparvar & Barabadi, 2020) and highly 

associated with rhetorical move structures (Cortes, 2013). Three- and four-word bundles and frames are too general, and six-word bundles 

are relatively rare in the corpus (Gray & Biber, 2013). In addition, each five-word frame contained an internal slot such as ―in the * group 

the‖ which commonly occurred in academic texts (Gray & Biber, 2013). The frequency threshold was set at 80 times (normalised from 

Hyland’s 20 times per 1 million words). The range required the occurrence of four out of five journals or 80% to avoid the 

overrepresentation of specific journals (Cunningham, 2017). Third, Type Token Ratio (TTR) and Entropy (Ent) scores of LFs were 

automatically calculated by the Python script during the extraction of LFs in the first stage. According to Gray and Biber (2013), TTR 

scores measured variability of frames while Ent scores measured the predictability. Based on Gray and Biber’s range, LFs in this study 

were classified by TTR as highly variable (TTR > 0.70), variable (0.30 ≤ TTR ≤ 0.70), or relatively fixed (TTR < 0.30), and by H~norm~ 

as highly predictable (H~norm~ < 0.30), moderately predictable (0.30 ≤ H~norm~ ≤ 0.70), or lowly predictable (H~norm~ > 0.70). 
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Finally, bundles and frames tied to socio-cultural contexts, e.g., ―the hospital in Thailand,‖ (Panthong & Poonpon, 2020) or spanning 

sentence boundaries, e.g., “in Table below. The,” (Mbodj & Cortes, 2024) were excluded. Still, numerical bundles and frames such as 

―shown in Table 2‖ were retained for pedagogical value. 

3.2.2 The Analysis of Structural Types of Formulaic Sequences 

The second stage was to analyse the structural types of LBs and LFs, involving two steps. The lists of LBs and LFs identified in the 

previous section were searched using concordance lines in the AntConc software (Anthony, 2024). Two conceptual frameworks guided 

each analysis. 

For the structural analysis of LBs, this study adopted Lu & Deng (2019)’s framework, which revised the classic taxonomies of Biber et al. 

(1999) and Biber et al. (2004). Lu and Deng introduced five structural types, including noun phrase-based, prepositional phrase-based, 

verb phrase-based, clause-based and conjunction. As they claimed, this framework was specifically designed for academic genres.  

For LFs, this study adopted a taxonomy of structural types proposed by Gray and Biber (2013) that includes three broad categories: 

verb-based frames, frames with non-verb content words, frames with function words.  

3.2.3 Mapping Formulaic Sequences to Moves 

The last stage was to map the LBs and LFs to the rhetorical move structures in the results sections. This present work adopted a 

corpus-driven approach. To map both lexical bundles and frames to the rhetorical move structure, this study used the conceptual 

framework proposed by Davis (2020). As discussed in the literature review, this framework provides an up-to-date move structure 

specifically developed for the results sections of MRAs, and it consisted of 4 moves with eight steps in the results sections (see Figure 1). 

The process begins with manual analysis and coding of salient rhetorical functions within the extended co-text concordance lines, based 

on the suggestions by Omidian et al. (2018) and Le and Harrington (2015). That is, each type of LBs and LFs was used to search in the 

concordance line functions in Antconc, and each concordance line was coded at move and step based on the examination of the 

surrounding contexts. To ensure reliability, 30% of the texts were given to a medical doctor who was trained as an inter-rater to code the; 

as a result, the agreement for this analysis reached 80.52%. This level of agreement is considered acceptable for discourse analysis 

research (Kanoksilapatham, 2005).  

 

Figure 1. Rhetorical move structures in the Result section of medical research articles (Davis, 2020) 

4. Results 

4.1 Lexical Bundles in the Result sections of Medical Research Articles  

4.1.1 Lexical Bundles Identified and Their Frequency  

In response to research question 1, the analysis found 67 types over 80 times with a minimum of four out of five journals, and Table 1 

showed the top twenty of lexical bundles in the Results section of RESMED corpus. These LBs mostly characterise two themes: trial 

participants and the statistical comparison, reflecting the nature and communicative purposes of the results section. First, 

trial-participant-related LBs such as “patients in the control group” and “in the usual care group” were frequently used to identify 

different patient or participant groups. In addition, LBs with the statistical comparison for example, “there was no significant difference” 

and “did not differ significantly between” were often written to express statistical comparison fundamental to the randomised control trial. 
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Table 1. Top twenty lexical bundles in the Result section of RESMED corpus 

No. Lexical Bundles Frequency/Range No. Lexical Bundles Frequency/Range 

1 of the patients in the 376/5 11 were lost to follow up 183/4 

2 in the usual care group 337/4 12 patients in the control group 171/5 

3 in the intention to treat 305/4 13 participants in the placebo group 165/4 

4 there was no significant difference 292/5 14 at the end of the 155/5 

5 group than in the placebo 249/4 15 were more likely to be 151/5 

6 in the intervention group and 242/4 16 there was no evidence of 141/5 

7 there were no significant differences 240/5 17 in the placebo group had 135/4 

8 patients in the placebo group 232/4 18 the modified intention to treat 135/4 

9 was no significant difference in 205/5 19 in the per protocol population 133/4 

10 did not differ significantly between 204/5 20 there was no statistically significant 126/5 

4.1.2 Structural Types of Lexical Bundles 

Based on research question 2, Table 2 demonstrates that noun-based bundles are the most frequent type (32.84%), followed by VP-based 

bundles (28.36%), and clause-based bundles (13.24%). The prevalence of noun phrases indicates medical authors’ preference for explaining 

their findings about research participants, procedural elements, and clinical outcomes. However, no LBs connected with conjunctions were 

found, so it suggests that such bundles are not conventionalised in this genre. It is likely that cohesion in medical results sections is 

expressed through referential and statistical language.  

Table 2. Structural types of lexical bundles in the Result section of RESMED corpus 

Categories Number Percentage Examples 

1.NP-based 22 32.84  

1.1 NP with of-phrase fragments 9 13.43 the baseline characteristics of the, a median follow up of 

1.2 NP with other post-modifier fragments 9 13.43 
participants in the placebo group, patients in the 
intervention group 

1.3 Other NP fragments 4 5.978 
no significant between group differences, the most 
common adverse events 

2.PP-based fragments 18 26.87  

2.1 PP with embedded of-phrase 7 10.44 of the patients in the, with a lower risk of 

2.2 Other PP fragments 11 16.41 in the usual care group, in the placebo group had 

3.VP-based 19 28.36  

3.1 Copula be + NP/adjective phrase 8 11.94 were more likely to be, were more likely to have 

3.2 VP with active verb 2 2.98 
did not differ between the, did not differ significantly 
between 

3.3 VP with infinitive verb 1 1.49 to be related to the 

3.4 VP with passive verb 5 7.46 were lost to follow up, are shown in table 1 

3.5 LBs beginning with past participle 3 4.47 
compared with the control group, associated with an 
increased risk 

4.Clause-based 8 11.94  

4.1 PP + copula be 0 0  

4.2 NP + copula be 0 0  

4.3 Anticipatory it + copula be + adjective phrase 0 0  

4.4 Anticipatory it + passive verb + that 0 0  

4.5 NP/complementizer + passive verb 3 4.47 
patients were randomly assigned to, serious adverse events 
were reported 

4.6 NP + active verb 0 0  

4.7 NP + active verb + that 0 0  

4.8 Explicative + copula be 5 7.46 
there was no significant difference, there was no 
significant difference 

5. Conjunctions  0  0  

Total  67 100  

It is worth noting that the analysis identified a structural pattern which was not explicitly seen in Lu and Deng’s (2019) taxonomy: 

explicative constructions with copula be (e.g., “there was no significant difference”, “there were no statistically significant”), accounting 

for five types within the clause-based category. As illustrated in Figure 2, this structure serves crucial discourse functions in reporting 

non-significant statistical findings. 
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Figure 2. Explicative constructions with copula be 

4.1.3 Lexical Bundles in Moves and Steps  

To address research question 3, the distribution of LBs across rhetorical moves shows distinct patterns (Table 3). Move 3 contains the 

highest proportion of LBs (50%), followed by Move 1 (32.65%), Move 2 (16.32%), and Move 4 (1.02%). The number of bundle-moves 

(98 types) is higher than that of LBs because some LBs are multifunctional across moves and steps. The distribution reflects the key 

communicative purposes of the result section as this section aims to present the results from the method and the statistical analysis. 

However, the lower proportion of Move 2 and Move 4 suggests that these moves are less formulaically conventionalised because they are 

optional and occur less frequently in medical results sections (Davis, 2020).  

Table 3. The distribution of Lexical Bundles in each move and step  

Moves & Steps Number of LBs  Percentage 

Move 1: Report the findings 32 32.65 
Step A: State outcome 27 27.55 

Step B: Support with evidence  2 2.04 
Step C: Direct Readers to figure or table 3 3.06 

Move 2: Review the experiment  16 16.32 
Step A: Review the subjects 6 6.12 

Step B: Review the procedure 10 10.20 
Step C: Review and compare to previous studies 0 0 

Move 3: Describe statistical test and state findings  49 50 

Step A: Report statistical data  34 34.69 
Step B: Analyse statistical data  15 15.30 

Move 4: Summary report of the overarching findings 1 1.02 
Total 98 100 

Figure 3 illustrates how LBs operate functionally across the rhetorical moves and steps of the Results section, with certain bundles serving 

multiple discourse purposes. 

Move 1 distributes LBs across three steps. In Step A: State outcomes, bundles such as ―patients in the placebo group‖ communicate 

treatment group distinctions when the authors reported primary and secondary outcomes. Step B: Support with evidence employs bundles 

such as ―health-related quality of life‖ in patient-reported measures although this step remains comparatively less formulaic than others. 

Completing this move, Step C: Direct readers to figures or tables employs navigational bundles such as ―are shown in table 2‖ to link 

textual claims to visual evidence. 

Move 2 shifts the rhetorical focus toward methodological review. In Step A: Review the subjects ―patients were included in the‖ 

reestablished the participant inclusion of the study. Step B: Review the procedure reinforces containing lexical bundles such as ―patients 

were randomly assigned‖ and ―patients were assigned to‖. Notably, no LBs were identified in Step C: Review and compare to previous 

studies, so it points to the absence of conventionalised cross-study comparison at the lexical bundle level in this corpus. 

Accounting for the highest proportion of LBs overall, Move 3 reflects the quantitative core of results reporting. In Step A: Report 

statistical data, bundles such as ―there was no statistically significant‖ deliver outcomes with analytical directness. Step B: Analyse 

statistical data then extends this with interpretive bundles such as ―associated with an increased risk‖ to bridge raw data and its clinical 

significance. 

By contrast, Move 4 (Summary report of the overarching findings) is the least lexically dense since it was represented by a single bundle 

type. To close the section, ―there was no evidence of‖ frames an evaluative statement and signals both temporal and rhetorical closure. 

Beyond move-specific functions, certain LBs exhibit multifunctionality. The bundle ―health-related quality of life‖, for instance, recurs 

across Move 1 Step B and the multifunction category. This bundle demonstrates that some bundles transcend individual rhetorical steps. 
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Figure 3. Examples of Lexical Bundles in Each Move and Step 

4.2 Lexical Frames in Result Section of Medical Research Articles 

4.2.1 Lexical Frames Identified and Their Frequency  

To answer research question 1, a total of 225 types of LFs were identified, which is substantially higher than that of LBs (67 types). Table 

4 presents the top 20 most frequent LFs with frequency, range, and filler examples. For example, the most common LFs ―in the * group 

and” (4,302 times across 5 journals) accommodated discipline-specific fillers such as intervention, placebo, olaparib and pembrolizumab. 

The presence of cancer treatment drugs as LF fillers, including pembrolizumab, daratumumab and olaparib in the RESMED corpus, 

demonstrates greater flexibility and discipline specificity than with LBs.  

Moreover, LFs in this study accommodate both lexical and numerical fillers. For example, “of * patients in the” was filled with lexical 

items (the, treated, female) and numerical items (nine, seven, 355). This hybrid function of LFs reflects the quantitative nature of the 

results reporting of MRAs as the medical authors integrate both lexical and numerical data in certain linguistic phrases.  

Further analysis of LF patterns found ABC*E (85 tokens, 37.8%), AB*CD (83 tokens, 36.9%), and A*CDE (57 tokens, 25.3%). That is, 

medical writers use the fourth and the third slots to report various aspects of their research. TTR scores indicated low predictability (110 

tokens, 48.9%), moderate predictability (84 tokens, 37.3%), and high predictability (31 tokens, 13.8%). Entropy scores showed relatively 

fixed frames (150 tokens, 66.7%), variable frames (64 tokens, 28.4%), and highly variable frames (11 tokens, 4.9%). These two statistical 

measures reveal that many different words can fill the frame slots (low predictability in TTR), but medical writers conventionally rely on 

a small set of frequently repeated discipline-specific terms (fixed frames in entropy). This is attributed to terminological precision in the 

clinical report of medical discourse.  
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Table 4. Top twenty lexical frames in RESMED corpus 

No. Lexical Frames Frequency/Range Examples of fillers 

1 in the * group and 4302/5 intervention, placebo, vaccine, pembrolizumab, daratumumab, control  
2 patients in the * group 1949/5 placebo, control, intervention, pembrolizumab, cannabidiol   

3 of * patients in the 1312/5 the, treated, all, nine, female, seven, 355, including  
4 in the * group than 845/5 intervention, placebo, remdesivir, daratumumab, closed-loop  

5 a total of * patients 765/5 10, 14, 13 
6 of the * in the 633/5 patients, participants, women, time, events, study 
7 in the * group had 611/5 placebo, control, intervention, sunitinib, chemotherapy 

8 participants in the * group 605/5 placebo, intervention, control, vaccine, semaglutide 
9 the * group and in 586/4 vedolizumab, intervention, ibrutinib, rivaroxaban, 6-week 

10 the * of patients with 453/5 percentage, proportion, number, percentages, subgroup, proportions 

11 the * of patients who 396/4 
percentage, proportion, number, percentages, subgroup, proportions, 
numbers, group 

12 in the * of the 389/5 
analysis, presence, context, expression, rest, case, effect, absence, 
regulation, majority, distribution, magnitude  

13 at the * of the 372/5 end, time, start, beginning, discretion, recommendation, base, request, level 
14 in the * group were 358/5 placebo, control, intervention, sunitinib, chemotherapy, surgery  
15 of * participants in the 341/5 the, 306, 3421, all,  

16 there was no * difference 330/5 significant, between-group, statistical, meaningful, observed, notable 
17 was significantly * in the 307/5 higher, lower, longer, greater, reduced, increased, decreased 

18 there were no * differences 306/5 significant, between-group, substantial, notable 
19 no significant * in the 287/5 difference, differences, change, increase, changes, heterogeneity  
20 compared with * in the 286/5 those, patients, that, participants, levels, none, women, physicians 

4.2.2 Structural Types of Lexical Frames  

With regard to research question 2, across 225 LF types, the analysis identified three different structural types (see Figure 4 for examples). 

The majority of frames (51.55%) contained non-verb content words, usually embedding nouns associated with measurement, 

quantification, or patient characteristics. In 44.88%, verb-based frames were used, primarily to convey reporting verbs or research actions 

that establish an evidential stance. Only 3.5% of instances included function word frames, indicating that lexical rather than grammatical 

patterns are the main means by which medical discourse creates meaning. This distribution shows that explicit reporting of procedures 

and concrete referential content are given precedence over abstract relational expressions in research articles. 

 

Figure 4. Examples of structural types of Lexical Frames 

4.2.3 Lexical Frames in Moves and Steps 

Addressing research question 3, the distribution of LFs across rhetorical moves reveals functional specialisation (Table 5). Move 3 

contained the highest concentration (40.37%), followed by Move 1 (38.20%), Move 2 (20.8%), and Move 4 (0.62%). The number of 

frame-moves (322) is higher than the 225 LF types because certain frames are multifunctional across moves and steps. The higher 

proportion of LFs in Move 2 and Move 4 compared to LBs reflects the greater flexibility of LFs, thereby allowing them to appear across a 

wider range of moves including optional ones. Despite this difference, both LBs and LFs were predominantly found in Move 1 and Move 

3, which constitute the rhetorical core of the Results section in medical research articles. 
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Table 5. Distribution of lexical frames across moves and steps 

Moves & Steps Number of LFs percentage 

Move 1: Report the findings 123 38.20 

Step A: State outcome 86 26.7 

Step B: Support with evidence  11 3.4 

Step C: Direct Readers to figure or table 26 8 

Move 2: Review the experiment  67 20.8 

Step A: Review the subjects 33 10.24 

Step B:  Review the procedure 28 8.7 

Step C: Review and compare to previous studies 6 1.89 

Move 3: Describe statistical test and state findings  130 40.37 

Step A: Report statistical data  87 27.01 

Step B: Analyse statistical data  43 13.35 

Move 4: Summary report of the overarching findings 2 0.62 

Total  322 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Examples of lexical frames in each move and step 
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This section describes the LFs identified in these moves and steps and also discusses how some LFs are multifunctional across different 

moves (see Figure 5). 

Move 1 presents the findings objectively, falling into three different steps (Davis, 2020). In Step A State Outcome, the LF ―the results of 

the [primary, secondary, main] analysis” signals the relative importance of different findings based on the sequences of research. In Step 

B: supporting with evidence, the medical authors use phrases such as ―these results [suggest, indicate, demonstrate] that the” to interpret 

their results. In Step C: Direct readers to figures or tables, ―shown in figure [the figure number] the” invites the reader to see the visual 

information. 

Move 2 provides methodological context by reminding the readers in order to remove ambiguity about the experiments. In Step A: Review 

the subjects, medical authors use the LF ―baseline [demographic, patients] and clinical characteristics” to describe demographic 

reference to a comparability between study groups. In Step B: Review the procedure, the medical writers rely on the phrase ―to investigate 

the [effect, potential, relationship, significance, effectiveness] of ―to reexplain the method in the result section. In Step C: Review or 

compare to previous studies, only six frames were found in this step. For example, ―consistent with the (results, findings, analysis, 

absence, effect)” was used when researchers compared their findings with previous research.  

Move 3 is considered the cornerstone of the results section of research articles. In Step A: Report statistical data, the LF ―was 

significantly [higher, lower, different] in the” was used to report the data. In Step B: Analyse statistical data, after the statistical 

presentation, researchers also interpreted their statistical findings. The LF ―these data [show, demonstrate, indicate, reveal] that” the 

appeared when researchers interpreted their findings and explained the implications.  

For Move 4, this optional move signals closure and synthesis of the information. The LF ―at the [end] of the” was used to summarize the 

study.   

Additionally, analysis revealed the multiple functions of LFs. The LF ―for the * of the” which is related to function words, can function in 

the following moves: Move 1Step A, Move 2 Step B, and Move 3 Step B. 

5. Discussion  

5.1 Variations of FSs in Disciplines and Sections 

The results found that both LBs and LFs in the results sections of MRAs are specific and distinct from other sections of the IMRD 

structure. This section discusses three main points.  

First, LBs and LFs are embedded with medical terms such as patient, placebo, follow, pharmaceutical compounds, and medical 

intervention. This suggests that both LBs and LFs are discipline-specific for medical discourse. This finding confirms previous studies, 

which agreed that FSs are more discipline-specific than general academic English (Asano et al., 2024; Mbodj & Cortes, 2024; Panthong 

& Poonpon, 2020). It can be tentatively suggested that the linguistic patterns of each research article section should be explored for 

discipline-specific knowledge and coinciding pedagogical implications.  

Second, both LBs and LFs demonstrate particular linguistic patterns that shape and facilitate the presentation of statistical findings and 

demographics, as evidenced by LBs such as there was no significant difference and patients in the control group. This could be explained 

by the fact that the results section has its own communicative purposes (Davis, 2020; Nwogu, 1997). The sectional variation observed 

aligns with Shahriari (2017), who found that LBs vary across different sections of research articles. This study further reflects the 

existence of linguistic variation among genres.  

Third, the inclusion of numerical and lexical items in both LBs and LFs challenges traditional conceptualisations. Biber et al. (1999) 

considered LBs to be a string of words, and Gray and Biber characterised LFs as structures filled with lexical items. In the medical 

discipline, Mbodj and Cortes (2024) eliminated LFs filled with numbers in MRAs because these frames did not match characteristics. 

However, this study found numerical elements to be integral components of formulaic patterns in results sections, where presentation of 

numerical data is fundamental (Brett, 1994; Williams, 1999). The inclusion of numbers serves as bridge between linguistic structure and 

statistical content. Therefore, these LFs have potential pedagogical usefulness, despite the different numerical reports. 

5.2 Differential Flexibility 

This study found 67 lexical bundles and 225 lexical frames (a ratio of nearly 1:4). This difference exists because of their characteristics. 

LFs allow word variations, so they reach frequency thresholds more easily; however, LBs must appear in exact form to be counted 

(Cortes, 2023; Gray & Biber, 2013). This confirms earlier research (Biber, 2012; Cortes, 2023; Cunningham, 2017; He et al., 2021), 

which found that studying both types provides a fuller picture of language use. Biber (2012) warned that studying only lexical bundles 

misses important patterns; this study confirms that concern—focusing only on lexical bundles would miss about 78% of formulaic 

patterns. 

5.3 Structural Types 

The results of structural types introduce the following discussions: noun phrase, explicative construction and structural types of LFs in 

medical discourse.  

The most prevalent type belongs to noun phrase-based bundles, while conjunction-based bundles were absent. In the result sections of 

MRAs as an academic discourse, noun phrase-based bundles function to identify participants, interventions, and outcomes in medical 
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experiments. Previous research confirms that noun structures form the foundation of written academic discourse (Biber et al., 1999, 2004; 

Biber & Barbieri, 2007).  

Verb phrase-based bundles emerged as the second most frequent type. Most used copula be constructions and passive voice (e.g., were 

lost to follow up, are shown in Table 1). This finding agrees with previous studies showing that passive voice is common in academic 

writing (Biber et al., 1999, 2004; Biber & Barbieri, 2007) and medical discourse (Al-Shujairi et al., 2020; Asano et al., 2024; Mbodj-Diop, 

2016; Panthong & Poonpon, 2020). Passive voice emphasizes research findings instead of researchers, creating objectivity across all 

medical research articles. 

The identification of explicative constructions as an additional structural pattern extends Lu and Deng's (2019) taxonomy. This suggests 

that discipline-specific modifications are necessary to capture formulaic expressions in medical contexts (Panthong & Poonpon, 2020; 

Mbodj-Diop, 2016). This pattern shows that medical writing has unique features for presenting statistics, and general taxonomies may 

miss these special patterns. 

Lexical frames required more detailed structural categories than Gray and Biber's (2013) taxonomy. Our analysis found subtypes similar 

to LB structures, such as noun phrases with of-phrase fragments and post-modifiers. Previous studies support dividing structural 

taxonomies into subtypes (Cunningham, 2017; Golparvar & Barabadi, 2020; Mbodj & Cortes, 2024). These subcategories show that 

medical writing uses varied formulaic expressions, which can help develop teaching materials and analysis tools for medical writing. 

5.4 Rhetorical Distribution Patterns 

The mapping between formulaic sequences and rhetorical moves reveals concentration in Move 3: Describe statistical test and state 

findings, with 50% for LBs and 40.37% for LFs, followed by Move 1 (Report findings), with 32.65% for LBs and 38.20% for LFs. This 

distribution pattern demonstrates that medical writers frequently employ formulaic sequences to present statistical analyses and report 

primary outcomes, which constitute the core communicative purposes of results sections. The high frequency in these moves can be 

explained by the nature of medical reporting, which demands precise and conventional language to convey statistical findings (Davis, 

2020; Nwogu, 1997). This finding shares similarities with previous research (Cortes, 2004; Panthong & Poonpon, 2020; Mbodj-Diop, 

2016) showing that scientific research articles, especially in medical discourse, primarily use lexical bundles for reporting statistical data. 

The relatively lower occurrence of LBs and LFs in Move 2 (Review the experiment) and Move 4 (Summary report) suggests that these 

moves are optional and do not occur frequently in medical research articles (Davis, 2020). Previous studies using top-down approaches 

may report lower frequencies due to predetermined move categories that miss these distribution patterns. 

Interestingly, the identification of multifunctional bundles and frames across different moves, such as health-related quality of life and for 

the * of the, indicates flexibility in formulaic sequence usage. This multifunctionality also accounts for why the move-level totals exceed 

the actual number of LB and LF types identified. From a pedagogical perspective, this connection between formulaic sequences and 

moves provides novice writers with concrete linguistic resources tied to specific communicative purposes, addressing the limitation that 

move structures alone may be too abstract for successful writing (Casal & Kessler, 2020). This mapping thus offers a bridge between 

macro-level discourse organization and micro-level linguistic realization in medical writing. 

5.5 Methodological Reflections & Limitations  

The number of LBs and LFs occurrences is relatively low, however, this ensures cross-journal validity and increases the chance that 

learners might notice these patterns. The high frequency threshold (80 occurrences) and text range (80% across journals) impact the 

occurrences of LBs and LFs. Experts note that using a high frequency threshold avoids individual writer preferences for writing styles 

(Biber, 2012; Biber & Barbieri, 2007; Cunningham, 2017; Golparvar & Barabadi, 2020). However, when a lower cut-off point was set, 

more specific LBs such as a mean of follow up of and LFs like results of the [sensitivity, subgroup, main, secondary, regression, 

exploratory] analyses were found. This is a limitation of this study, as it aims to investigate medical discourse through manageable 

analysis. The results are similar to Panthong and Poonpon (2020) and Mbodj (2016), who suggested that setting a low frequency might 

allow researchers to see more lexical bundles and frames in medical discourse. Therefore, this result could complement discourse 

knowledge and provide resources for writers to engage more effectively in discourse communities (Mbodj & Cortes, 2024). 

To the best of our knowledge, this study is one of a few studies in the field to map LBs and LFs to rhetorical moves using a bottom-up 

approach. Previous studies typically used top-down approaches, which start with predetermined move categories and may miss naturally 

occurring patterns in the text (Chanh & Pramoolsook, 2025; Lu et al., 2021; Liu, 2023). The bottom-up approach allows patterns to 

emerge from the data itself, revealing how formulaic sequences actually function in medical discourse. This methodological choice 

provides a more accurate picture of the relationship between linguistic features and rhetorical functions (Biber et al., 2007; Le & 

Harrington, 2015; Omidian et al., 2018).  

6. Conclusion 

This study explored LBs and LFs in the results sections of MRAs, analysed their structural types, and mapped them to rhetorical move 

structures. The results found 67 types of LBs and 225 types of LFs, most of which were used to report medical trial subjects and statistical 

data. These findings suggest that FSs vary across sections and disciplines and contribute to the growing body of knowledge on 

section-specific and discipline-specific formulaic language. Furthermore, the dual analysis of LBs and LFs provides a more 

comprehensive account of medical language instead of focusing on a single analysis which lacks accuracy (Biber, 2012). Structurally, 
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noun phrase fragments were common in LBs while non-verb content words characterised LFs in the Result section of MRAs. A new 

structural type of LBs Explicative with Copula Be was found from the analysis, demonstrating that the structural types of LBs in 

discipline-specific and section-specific contexts may be different from those found in general academic discourse. Move structure 

mapping demonstrated that most LBs and LFs concentrated in Move 3 and Move 1 while fewer occurred in Move 2 and Move 4. 

Additionally, certain lexical bundles and linguistic features are not confined to a single rhetorical move or step but can function across 

multiple stages of the discourse. These findings indicate that functional segments (FSs), which are discipline-specific, operate as 

discoursal units that realize specific functions within rhetorical move structures (Cortes, 2013).  

Important implications emerge from the research findings. Pedagogically, the identified lexical bundles and frames provide both language 

and content teachers with solid evidence for corpus-informed teaching. These bundles and frames could be used to guide learners, 

especially novice and non-native writers, to increase their writing fluency and enhance the linguistic realisation (Simpson-Vlach & Ellis, 

2010; Panthong & Poonpon, 2020; Mbodj, 2016). Practically, these findings also offer medical authors references to the authentic 

expressions and support the development of writing conventions of medical research articles. For material developers, this corpus-driven 

data could facilitate the creation of medical writing exercises with discipline-specific patterns rather than relying on general academic 

writing counterparts (Mbodj & Cortes, 2024, 2025). Methodologically, this work, to the best of our knowledge, is one of the earliest 

studies to map LFs to move structures via a bottom-up approach, allowing authentic patterns to emerge from corpus data rather than 

imposing predetermined categories. This approach could provide expressions that occur with high frequency and help avoid researcher 

bias (Biber et al., 2007; Omidian et al., 2018). For the existing literature on discourse analysis, this study contributes novel insights into 

the variation of different types of formulaic sequences in the results sections of MRAs. 

However, this study has some limitations. First, this study only focused on the results sections of medical research, giving an incomplete 

picture of MRAs. Future research should examine other sections (i.e., introduction, methods, and discussion). Secondly, the 

high-frequency threshold may have overlooked meaningful low-frequency lexical bundles and frames that serve specialised functions in 

disciplines. Setting lower frequency thresholds could capture a fuller range of formulaic sequences. Third, treating MRAs as 

homogeneous discourse overlooks potential sub-disciplinary variation across cardiology, oncology, or neurology. Future comparative 

analyses should investigate these variations to advance the knowledge of medical discourse. 
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Appendix A  

Examples of Lexical Bundles in each move and step  

Move 1: Report the finding 

Step A: State outcome 

in the usual care group, in the per protocol analysis, the proportion of patients who, health related quality of life, of the participants 

in the, group and the placebo group 

Step B: Support with evidence 

the most common adverse events, health related quality of life 

Step C: Direct Readers to figure or table 

are shown in table 1, are shown in table 2 

Move 2: Review the experiment 

Step A: Review the subjects 

of the patients in the, were included in the analysis, patients were included in the, the baseline characteristics of the, participants in 

the intervention group 

Step B: Review the procedure 

patients were randomly assigned to, were lost to follow up, were randomly assigned to the, the presence or absence of, the modified 

intention to treat, on the basis of the 

Step C: Review and Compare to previous studies 

N/A 

Move 3: Describe statistical test and state findings 

Step A: Report statistical data 

there was no significant difference, there were no significant differences, was no significant difference in 

did not differ significantly between, there was no statistically significant, was not significantly different 

between not significantly different between the, there were no statistically significant 

Step B: Analyse statistical data 

participants in the intervention group, the percentage of patients with, the proportion of patients with, the proportion of patients 

who, group than in the placebo, patients in the control group, participants in the placebo group, serious adverse events were 

reported 

Move 4: Summary report of the overarching findings 

there was no evidence of 
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Appendix B 

Examples of Lexical Frames in each move and step  

Move 1: Report the finding 

Step A: State outcome 

results of the [primary, per-protocol, sensitivity, main, final] analysis, showed that the [majority, incidence, risk, expression, 

proportion, effect, level(s), rate] of, the [result(s), finding(s), analysis, component(s)] of the primary, found that the [expression, 

level, majority, proportion, percentage, number, presence] of, these results [show, suggested, demonstrate, revealed] that the, the 

proportion of [patients, participants, women, individual, children] who, in the [subgroup, proportion, percentage, number, group, 

population] of patients, in the usual, standard care group 

Step B: Support with evidence 

by the [end, square, time, value,] of the, these results [indicated, suggested] that the, was also [observed, detected, reflect, evident, 

noted] in the, in the [intervention, guideline, meta-analysis, ] compared with 

Step C: Direct Readers to figure or table 

are shown in [table, supplement, supplement, figure, eTable, appendix] 2, are [shown, provided, presented, summarised, listed, 

reported, scribed, detailed, given, depicted] in table 1.  in table [number of table] in the, shown in figure [number of figure] and, 

shown in table [number of table] and, and table [number of table] in the 

Move 2: Review the experiment 

Step A: Review the subjects 

the baseline characteristics [of, for, between, in, and] the, and [clinical, disease, baseline, demographic, sociodemographic, 

hospital-level] characteristics of the, of the [patients, participants, contacts, infants, women, outcome] at baseline, age of [the, these, 

included, enrolled, all, deceased, matched, study] patients was, of the [patients, participants, contracts, contract, infants, women, 

outcome] at baseline, with a median [follow-up, age, duration, number] of, the [mean, median, average] age of the, the median [age, 

duration, date, follow-up, value, dose] of the, received at least [number] dose, a total of [number] patients, a total of [number] 

participants 

Step B: Review the procedure 

were randomly [assigned, allocated, selected] to receive, were well balanced [between, in, across, among, and, by] the, assigned to 

the [placebo, intervention, control] group, the presence [or, and, versus] absence of, patients were [included, enrolled, treated, 

grouped] in the, we [examined, investigated, assessed, evaluated, tested, analyzed] the effect of, the [end, characteristics, course, 

duration] of the study 

Step C: Review and compare to previous studies 

consistent with the [results, findings, pattern, result, effect] of, consistent with those [of, in, form, for] the, were [similar, identical, 

comparable, opposite], similar to those [of, in, from, for, among, with]  

Move 3: Describe statistical test and state findings 

Step A: Report statistical data 

did not differ [significantly, substantially, statistically, meaningfully, notably] between, was [no, a] significant difference in, there 

[was, were, is] no statistically significant, were no significant [significant, changes, findings, reductions] in, was significantly 

[higher, lower, longer, greater, reduced, increased, decreased, improved, attenuated] in the, a [significant, small, substantial] 

decrease in the, lower in the [intervention, closed-loop, remdesivir, booster, intensive-treatment, high-dose] group, in the 

[intervention, placebo, surgery, control] group than 

Step B: Analyse statistical data 

were more [common, frequent, prevalent, durable, poly functional, prominent] in the, these [data, studies] suggest that the, the 

[incidence, rate(s), majority, type(s)] of adverse events, associated with a [lower, higher, reduced] risk, patients [in, from, of] the 

placebo group, in the [placebo, intervention, control] group reported, the most [common, frequent] adverse events, differences in 

the [number, incidence, rates, percentage, prevalence, proportion] of, in the (intervention, induction, treatment) group compared 

Move 4: Summary report of the overarching findings 

at the [end, recommendation] of the, the effect of [treatment, dulaglutide, vaccination] on 

 

 


