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Abstract 

The structure of the main text, the so-called introduction, methodology, findings, and 

discussion structure all have a role in the success of an article's publication (IMRAD). The 

primary goal of the research is to present new findings on the number of paragraphs (pars.) per 

section utilized in major medical journals articles. The second goal is to study additional 

structural components, such as the quantity of tables, figures, and references and the accessibility 

of supplemental information. The data were evaluated from original studies published in The 

BMJ, The Journal of the American Medical Association, The New England Journal of Medicine, 

and PLOS Medicine in 2005, 2010, and 2015. 30 articles were examined per journal and year. To 

get pooled estimates, random effect meta-analyses were used. Linear mixed representations were 

used to examine the influence of time. The IMRAD framework was followed in all of the 

articles. For all journals, the number of pars. Per section grew with time, increasing by 1.08 (95 

% confidence interval (CI): 0.70–1.46) pars. Every two years. The techniques section had the 

most growth (0.29 pars. per year; 95 % confidence interval (CI): 0.19–0.39). The journal PLOS 

Medicine has the most pars. Although the number of tables did not change, the number of figures 

and references did. To increase the chances of an article presence being published, the standard 

IMRAD format and the basic layout of the target journal should be employed. Supplementary 

material is now commonplace. Authors should utilize 3/10/9/8 pars. for the 

introduction/methods/results/discussion sections if no journal-specific material is provided. 
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Introduction 

One says that scientists frequently encounter "publish and gain." Working in the field of 

research necessitates a steady stream of publications. Scientists are fiercely competitive, and 

journal space is limited. However, the world of publishing can be a minefield, and many people 

find writing difficult (Hochberg & Hochberg, 2019). At the same time, scientific communication 

is rarely taught, and scientific writing is fundamentally different from literary writing. Only a 

few authors concentrate on the writing process. Albert developed one such procedural method 

(Albert, 2018), and he explained article writing using a 10-step process (Albert, 1996). Albert's 

proposal considers a sales model in one of these phases. The target audience for this sales 

strategy to publishing is the journal editor because the editor is the gateway for article acceptance 

or rejection and early rejections known as desk-rejections. The initial impression of a document, 

as always, is the best one (Fathi M Sherif, 2013). Thrower gave a reason for accepting (Thrower, 

2013) and rejecting (Thrower, 2013) papers for publication. The way the content is presented is 

an essential consideration (Korner, 2008). It is self-evident that writers adhere to the target 

journal's author guidelines. The reference style also matters, and "a neatly structured work makes 

the editor pleased since he doesn't have to do anything further from his side in terms of 

presentation" (Fathi M Sherif, 2013). Froese and Bader (Froese & Bader, 2019) wrote an 

editorial on the reasons for early article rejections, and they noted that manuscripts that do not fit 

the format of a typical article are likely to be rejected. In this context, we must consider an 

article's standard structure. 

The introduction, methods, results, and discussion (IMRAD) format is a standard 

structure for the main text of a medical journal article. Although it was proposed as a typical  
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structure at the turn of the 20th century, it was not until 1965 that it became the primary 

structure, and it was the only article structure in the 1980s (Sollaci & Pereira, 2004). The 

massive change in the mid-1960s was most likely prompted by a conference of medical editors 

held at the World Medical Association's 19th General Assembly (Brain, 1965), during which Hill 

(1965) proposed that research articles answer four questions: why did you start, what did you do, 

what answer did you get, and what does it all mean? There has been little study done on the 

specifics of these four portions of an article (Albert, 2016; Araujo, 2014). Albert (2016) 

examined 50 publications from each of the six journals Archives of Disease in Childhood (Arch 

Dis Child), Pediatric Research (Pediatr Res), Journal of Pediatrics (J Pediatr), The Lancet 

(Lancet), The BMJ (BMJ), and The New England Journal of Medicine (NEJM) published after 

June 1, 1997. (NEJM). From this,  Albert (2016) developed the 'standard journal structure,' 

which he refers to as 2/7/7/6, which implies that the introduction should take up two paragraphs, 

the methods should take up seven, the findings should take up seven, and the commentary should 

take up six. Albert  (1996) was a little more lenient, recommending a 2-3/4-6/4-6/5-8 

arrangement. Other proposals based on Albert's empirical study, such as 2/5/5/4 for shorter 

pieces, have also been offered. Araujo (2014) looked at original papers from Arquivos 

Brasileiros de Cardiologia in January 2012 and 2013, and the first two issues of the Journal of 

the American College of Cardiology from the same years suggested 3/6-9/4-9/10 paragraphs. If 

then use the DerSimonian and Laird (DerSimonian & Laird, 1986) technique to meta-analyze the 

data supplied by Albert (2016) per section, the proposed structure is 3/8/7/7 (Table 1), resulting 

in a total of 25 paragraphs. However, Albert's work is over 20 years old and has not been 

updated. 
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Our article's initial goal is to present current findings on the structure of original papers 

published in major medical journals. Since the availability of reporting guidelines, such as the 

Schulz et al.,(2010) or Bossuyt et al., (2015) statement, has changed the way studies are reported 

over the last 20 years, we hypothesize that more recent journal articles will have an increasing 

number of paragraphs over time, particularly in the methods section. To this goal, we examine 

data from original publications published in the journals BMJ, Lancet, The Journal of the 

American Medical Association (JAMA),  NEJM, and PLOS Medicine in 2005, 2010, and 2015. 

(PLOS). Because there are no page restrictions, we predict PLOS, an electronic-only publication, 

to include more paragraphs than print journals BMJ, JAMA, Lancet, and NEJM. Our second goal 

is to broaden the statistics to include additional structural characteristics such as the number of 

tables, figures, and references and the availability of extra content. We anticipate that newly 

published papers will feature other supplemental content. 

Materials and methods 

The number of paragraphs per section in original publications published in the English 

language medical journals BMJ, JAMA, Lancet, NEJM, and PLOS between 2005 and 2015. 

Researchers chose 30 papers randomly from each journal and year of publication, totalling 450 

original research publications. They looked for the IMRAD structure, tallied the number of 

tables, figures, and references, and saw any supplemental material for each piece. 

For continuous outcomes, means and SD were computed for each year and journal, and 

absolute and relative frequencies for the availability of extra content were reported. Random 

effect (RE) meta-analyses were performed using the DerSimonian and Laird (1986) technique, 

accounting for variation in the number of paragraphs between overtime and journals. These  
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analyses were carried out for each journal over time, each year, and for all years and 

journals combined. The standard errors and pooled RE estimates were determined. For the 

number of paragraphs and the % of journals providing supplemental material, linear mixed 

models with the journal as RE and year as a fixed effect (FE) were used to evaluate the influence 

of time. Estimates of the impact and their 95% confidence intervals were provided. An accurate 

mixed model with year as RE and journal as FE was used to examine the hypothesis that PLOS 

contains more paragraphs than print journals. 

Multiple testing was not adjusted, and the significance threshold for all analyses was set 

to 0.05. R 3.6.2 was used to conduct all statistical analyses. As an add-on, data and analytic code 

written in Markdown are accessible. 

Results 

The researchers looked at 450 original research publications from five medical journals. 

In all of them, the IMRAD framework was employed. Over time, all journals have witnessed a 

rise in the number of paragraphs in each section and overall. JAMA and NEJM, on the other 

hand, have seen a tiny increase. BMJ and Lancet had a noticeable rise in the techniques section, 

with an average of 5 and 4 more paragraphs, respectively. PLOS also saw an increase in the 

number of paragraphs, with one, five, three, and two extra paragraphs in the introduction, 

methods, results, and discussion for 2015 and 2005, respectively. 

While the overall number of figures and tables stayed relatively steady, the number of 

references climbed between 2005 and 2010 and 2015, with BMJ and PLOS having the most 

significant increases in connections.  
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The amount of original articles containing extra content has increased the greatest. In 

2005, no JAMA publication included supplemental information; by 2015, 97 % (29 of 30) of 

JAMA articles featured supplementary content. 

The overview (0.03 pars. per year, 95 percent CI: 0.00–0.06) and methods sections (0.29 

pars. per year, 95 percent CI: 0.19–0.39) had the most minor and most significant increases in the 

number of paragraphs each year, respectively. In 2005, the typical article structure was 3/9/9/8, 

but by 2015, it had risen to 3/11/10/8. Within ten years, techniques had expanded by two 

paragraphs on average, while outcomes had increased by one section. This equates to a one-

paragraph rise every two years (1.08 pars. every two years; 95 percent confidence interval: 0.70–

1.45). The pooled standard article format is 3/10/9/8, taking all years and journals into account. 

Discussion 

The IMRAD framework was used in all the five main medical publications studied in all 

original papers. Between 2005 and 2015, the overall number of paragraphs climbed by one every 

two years, with the techniques section seeing the most growth. While the NEJM had the most 

paragraphs in the Albert analysis from 1996 (Albert, 1996), it had the fewest paragraphs on 

average across the years. PLOS contained the most sections, as predicted, and papers in PLOS 

were around 3.5 paragraphs longer than those in print journals. In addition, PLOS has the most 

figures and references per article. In comparison to 2005, all five of the journals studied now 

offer extra information. 

The EQUATOR network–which stands for Enhancing the Quality and Transparency of 

Health Research–provides reporting requirements and checklists for a wide range of research and 

study kinds. Several publications demand that writers follow these standards to the letter.  
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The initial edition of the CONSORT statement (Consolidated Standard of Reporting 

Trials) was issued in 1996 and had 21 items. 

Albert proposed using 2/7/7/6 paragraphs for the introduction/methods/results/discussion 

sections based on his empirical work over 25 years ago. Other writers (Albert, 1996; Araujo, 

2014)  were more lenient in their suggestions. We update the standard article format, and we now 

propose 3/10/9/8 paragraphs for each of the four main divisions. Thus, the total number of 

sections is around 30. As a result, a suggestion for the number of words each paragraph is made. 

JAMA, for example, has a 3000-word restriction. With 30 sections, the primary content has an 

average of 100 words for each paragraph. Because cardiology publications have a word count 

restriction of around 4000 words after references, Araujo (2014) proposed 130 words for them. 

Albert (2016) and Araujo (2014) both made suggestions for the subjects of the various 

paragraphs. Their ideas for themes, however, are vastly different. According to Albert, the first 

paragraph of the discussion should quickly review the essential findings. However, Soares de 

Arajo believes that the research problem should be stated again in the first paragraph of the 

discussion. The repeating of the research problem, in our opinion, is unnecessary, and we agree 

with Albert's basic notion of article writing. He came up with 6 ideas for the discussion section: 

1) critical results summary, 2) study shortcomings, 3) study strengths, 4) how it fits in the 

literature, 5) implications for future research and 6) implications for policy/treatment. 

Our research did not look at the influence of article structure on citation frequency. 

Several studies (Falagas et al., 2013; Habibzadeh & Yadollahie, 2010; Hudson, 2014; Jacques & 

Sebire, 2010; Letchford et al., 2015; Paiva et al., 2012; Schreuder & Oosterveld, 2008)  found a 

link between the length of the title and the frequency of citations.  
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Shorter titles receive more citations; thus, the lesson here is to keep the title brief. The 

relationship between the linguistic difficulty of the title, abstract, and main text and citation 

frequency has also been investigated (Fox & Burns, 2015; Goodman, 2000; Jacques & Sebire, 

2010; Lu et al., 2019; Whissell, 1999). While there was no correlation between citation 

frequency and main text-linguistic complexity (Lu et al., 2019), top-ranked journals utilize 

simple language in their titles and abstracts (Whissell, 1999). 

On the other hand, scientific writings are notoriously difficult to read  (Albert, 2004; 

Hall, 2006). For scientific publications, for example, the Gunning fog index (Dubay, 2004), 

which considers sentence length and word complexity, is around 17  (Roberts et al., 1994; Weeks 

& Wallace, 2002; Yeung et al., 2018). Even though text complexity is lowered following peer 

review, texts remain much more complicated than everyday newspaper stories with a fog index 

of 12 (Grover et al., 2014). On the other hand, insurance plans are far more complex, with a fog 

index of around 20 (Albert, 2004). 

The authors also examined the relationship between citation frequency, page length, 

reference count, and author recognition (Didegah & Thelwall, 2013; Hwang et al., 2019). More 

extensive articles and those with a higher number of references are likely to be review articles. 

With these ideas in mind, it's reasonable to assume that papers with more pages and references 

will have more citations. 

A reviewer of our paper emphasized the necessity of looking at the impact of the media, 

which has been paying more attention to journal papers in recent years, as well as changes in 

journal methods and author instructions. Future studies should look at these issues. 
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Conclusion 

To maximize their work's chances of publishing, authors should not simply adopt the 

traditional IMRAD format, and they should also consider the basic layout of their intended 

publication. Authors should employ 3, 10, 9 and 8 paragraphs for the introduction, methods, 

results, and discussion sections, respectively, if a journal-specific format is not available. 

Supplementary material has become the norm, and it should be utilized whenever necessary. 

Because online publications do not have page constraints, authors should be aware that print 

journals may have a different format than online-only journals. Finally, and most critically, the 

target journal's instructions to writers must be strictly followed. 
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