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Abstract
AIM: To determine whether temporal changes occurred in the pediatric vs adult inflammatory bowel disease (IBD), both in terms of number and type of yearly published articles. 

METHODS: We aimed to evaluate all PubMed-registered articles related to the field of IBD from January 1, 1993 and until December 31, 2011. We searched for articles using the key words “inflammatory bowel disease” or “Crohn’s disease” or “ulcerative colitis” or “undetermined colitis”, using the age filters of “child” or “adult”. We repeated the search according to the total number per year of articles per type of article, for each year of the specified period. We studied randomized controlled trials, clinical trials, case reports, meta-analyses, letters to the editor, reviews, systematic reviews, practice guidelines, and editorials.

RESULTS: We identified 44645 articles over the 19 year-period. There were 8687 pediatric-tagged articles vs 19750 adult-tagged articles. Thus 16208 articles were unaccounted and not assigned a “pediatric” or “adult” tag by PubMed. There was an approximately 3-fold significant increase in all articles recorded both in pediatric and adult articles. This significant increase was true for nearly every category of article but the number of clinical trials, meta-analysis, and randomized controlled trials increased proportionally more than the number of “lower quality” articles such as editorials or letters to the editor. Very few guidelines were published every year.

CONCLUSION: There is a yearly linear increase in publications related to IBD. Relatively, there are more and more clinical trials and higher quality articles. 
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Core tip: Since the first description of inflammatory bowel disease (IBD) in the 1700’s, thousand of articles have been published on the topic. This study aimed to determine whether temporal changes occurred in IBD literature. We identified 44645 articles over the 19 year-period starting in 1993. There was an approximately 3-fold increase in all pediatric and adults articles recorded. This significant increase was true for nearly every category of articles but clinical trials, meta-analysis, and randomized controlled trials increased proportionally more than the number of “lower quality” articles such as editorials or letters to the editor. Very few guidelines were published every year. 
INTRODUCTION
In a 2005 article it was noted that a total of 8.1 million journal articles were recorded by MEDLINE between 1978 and 2001[1]. During that period, the annual number of MEDLINE articles increased by a factor of 1.46, from an average of 272344 to 442756 per year[1]. Such numbers indicate the enormous burden placed upon physicians and scientists in their attempt to stay up to date with their professional literature[1-3]. This appears to be a universal phenomenon, already demonstrated in various fields of medicine[4-9].

Inflammatory bowel diseases (IBDs) were described as early as in the 1700’s by Giovanni Battista Morgagni[10]. They were however recognized as a distinct pathological entity only after the description by Crohn, who reported in 1932 a case series of 14 patients with what he called “terminal ileitis”[11]. Since then, thousands of articles have been published on IBD, and the recent development of biological, anti-inflammatory drugs has created a huge field of basic and clinical science trials[12-21]. 

The aim of the current study was to determine whether temporal changes occurred in pediatric vs adult IBD literature, both in terms of number and type of yearly published articles. 
MATERIALS AND METHODS
We used the Internet address: http://www.ncbi.nlm.nih.gov/entrez in order to evaluate PubMed articles registered from January 1, 1993 and until December 31, 2012 (a 20 year period). It became obvious at the time of the search on August 13-14, 2013 that not all 2012 articles were recorded in PubMed, thus we elected to remove 2012 and concentrated our search on a 19 years period. We focused upon articles in the field of IBD. In order to do so, we searched for articles using the key words “inflammatory bowel disease” or “Crohn’s disease” or “ulcerative colitis” or “undetermined colitis”, without species limitations, and using the filters of “ages: child-birth-18 years” (pediatric studies) or “adult: +19 years” (adult studies). We repeated the search year by year according to the total number per year of articles per type of article, for the 19 years of the specified period, analyzed year by year. The type of article was defined according to PubMed own filter. In particular, we studied randomized controlled trials (RCT), clinical trials, case reports, meta-analysis, letters to the editor, reviews, systematic reviews, practice guidelines, and editorials. In order to verify that the categorization and tagging offered automatically by PubMed was accurate, we used a random sample of 10 studies each year, and in 100% of the cases, PubMed’s categorization was found to be accurate. 

Statistical analysis

The Minitab version 16 (Minitab Inc., State College, PA) was used for statistical analyses. We used linear regression to study trends over time. A P-value of < 0.05 was considered significant. 

RESULTS
Over the 19 year-period, when we used no age filter, we identified 44645 articles. When we used pediatric vs adult filters, we identified 8687 pediatric-tagged articles vs 19750 adult-tagged articles. Thus 16208 articles were unaccounted for, and represent articles that were not assigned a “pediatric” or “adult” tag by PubMed. By category studied, when the age filter was used, there were 976 pediatric and 2242 adult clinical trials, 348 pediatrics and 968 adult RCTs, 41 pediatric and 70 adult meta-analysis, 838 pediatric and 1359 adult reviews, 26 pediatric and 32 adult guidelines, 1248 pediatric and 6121 adult case reports, 80 pediatric and 47 adult editorials, and 384 pediatric and 1531 adult Letters. The total number of articles per year as defined exceeds that provided by PubMed, because of overlap among certain categories of articles (for instance all RCTs are recorded also within clinical trials). 

When pediatric and adult articles trends over the years were compared by linear regression, there was a significant increase in all articles recorded, from approximately 292 pediatric articles/year in 1993 to 917 in 2011 (i.e., approximately a 3 fold increase, r2 = 0.86, P = 0.001), and from 633 adult articles/year in 1993 to 1,939 in 2011 (also approximately a 3 fold increase, r2 = 0.91, P = 0.001) (Figure 1A). There was a significant increase in clinical trials recorded, from approximately 16 pediatric articles/year in 1993 to 105 in 2011 (i.e., approximately a 6.5 fold increase, r2 = 0.79, P = 0.001), and from 42 adult articles/year in 1993 to 215 in 2011 (approximately a 5 fold increase, r2 = 0.88, P = 0.001). There was a significant increase in RCT recorded, from approximately 12 pediatric articles/year in 1993 to 33 in 2011 (i.e., approximately a 3 fold increase, r2 = 0.70, P = 0.001), and from 26 adult articles/year in 1993 to 80 in 2011 (approximately a 3 fold increase, r2 = 0.75, P = 0.001). There was a significant increase in meta-analysis recorded, from 0 pediatric articles/year in 1993 to 5 in 2011 (i.e., r2 = 0.45, P = 0.002), and from 0 adult articles/year in 1993 to 12 in 2011 (r2 = 0.76, P = 0.001) (Figure 1B). There was no significant increase in guidelines recorded, from approximately 0 pediatric articles/year in 1993 to 2 in 2011 (r2 = 0.19, P = 0.06), while the rise in the number of adult articles (0 in 1993 to 3 in 2011) reached statistical significance (r2 = 0.22, P < 0.04). There was a significant increase in reviews recorded, from approximately 34 pediatric articles/year in 1993 to 67 in 2011 (i.e., approximately a 2 fold increase, r2 = 0.69, P = 0.001), and from 57 adult articles/year in 1993 to 79 in 2011 (approximately a 1.4 fold increase, r2 = 0.42, P = 0.003). There was a significant increase in case reports recorded, from approximately 47 pediatric articles/year in 1993 to 95 in 2011 (i.e., approximately a 2 fold increase, r2 = 0.79, P = 0.001), and from 205 adult articles/year in 1993 to 448 in 2011 (approximately a 2.2 fold increase, r2 = 0.94, P = 0.001). There was a significant increase in RCT recorded, from approximately 12 pediatric articles/year in 1993 to 33 in 2011 (i.e., approximately a 3 fold increase, r2 = 0.70, P = 0.001), and from 26 adult articles/year in 1993 to 80 in 2011 (approximately a 3 fold increase, r2 = 0.75, P = 0.001. There was a significant increase in letters recorded, from approximately 13 pediatric articles/year in 1993 to 38 in 2011 (i.e., approximately a 3 fold increase, r2 = 0.60, P = 0.001), and from 42 adult articles/year in 1993 to 179 in 2011 (approximately a 4.3 fold increase, r2 = 0.82, P = 0.001). There was no significant increase in editorials recorded, from approximately 3 pediatric articles/year in 1993 to 7 in 2010 (with a drop to 1 in 2011), and no significant change in adult articles 2/year in 1993 and 1 in 2011. 

DISCUSSION

As hypothesized, we found a significant increase in the IBD-related yearly number of publications. Overall, the yearly number of both pediatric and adult-related articles increased in a similar manner (an approximate 3-fold increase) during this 19 years period, while a little less than a third of the articles were solely related to children. The number of clinical trials increased disproportionally more than other types of articles (a 6.5-fold increase in pediatric literature and a 5-fold increase in adult literature), however the rise in yearly number of RCTs was similar in children and adults, and similar to the overall trend (a 3-fold increase). Since in terms of strength of evidence, RCTs are considered as “stronger” than non-randomized clinical trials[22-25], we speculate that the quality of the articles published in the field of IBD may not have increased more than what was expected from the overall increase. However, due to the large number of articles that we retrieved, we were not able to determine what kind of papers (i.e., clinical trial for biological therapy, etc.) in each category was increased, which is a limitation of this study. Meta-analysis also considered as very high quality in terms of evidence-based-medicine[22], increased apparently dramatically, but this increase is somewhat artificially inflated from the fact that prior to 2000 these articles were practically inexistent, rising from nearly 0 to 5 per year in pediatric literature and 12 per year in the adult literature. Meta-analysis in general cannot be conducted without a sufficient cumulative sample size, often reached only by combining many studies, thus we speculate that in the future, we will see even more of such articles published. 
At the other end of the spectrum in terms of strength of evidence, case reports increased by a factor of 2 both in pediatric and adult articles, and editorials did not increase at all. Case reports represent a low level of evidence[22] and bring very little academic credit to their authors, which may explain why they did not increase in numbers proportionally to the rest of the IBD literature. This is even truer for Editorials, and we suspect that editors of medical journals are less likely than in the past to seek for the publication such articles, which often represent only the opinion of their author. 

In conclusion, there is a linear increase in the number of yearly publications related to the field of IBD. It was not in the scope of this article to compare the rate of increase to that of articles in other fields of gastroenterology, or other fields of medicine. Nevertheless, the increase was significant in terms of the amount of time that a clinician may invest in his/her continuing education through the reading of IBD-specific literature. However, it appears that there are more and more of clinical trials and higher quality articles. We suggest that professional societies related to IBD, such as European Society for Paediatric Gastroenterology Hepatology and Nutrition, European Crohn’s and Colitis Organisation, North American Society for Pediatric Gastroenterology, Hepatology and Nutrition, Crohn’s and Colitis Foundation of America invest more time in such an endeavour, which might require improving their level of organization and coordination. 

COMMENTS
Background

An enormous burden is placed upon physicians and scientists in their attempt to stay up to date with their professional literature. Since the initial description of inflammatory bowel diseases (IBD) in the 1700’s, thousand of articles have been published on the topic, and the recent development of biological, anti-inflammatory drugs has created a huge field of basic and clinical science trials. Thus, authors aimed to determine whether temporal changes occurred in pediatric and adult IBD literature over the past 2 decades. 

Research frontiers

In this study, they aimed to verify whether the yearly number of high quality articles (such as clinical trials, meta-analysis, and randomized controlled trials) increased relatively more than that of lower quality articles (such as editorials or letters to the editor).

Innovations and breakthroughs

This article is the first that attempted to critically review trends of the IBD-related medical literature.

Applications 

This article points out to the fact that overall, the quality of IBD-related publications is increasing. However, authors noted that few guidelines are issued every year, which emphasizes the need for more investment in this endeavour by professional societies related to IBD. 

Terminology

The analysis of literature trends is an important tool for the global comprehension of a given medical field in terms of research activity and quality. 

Peer review

Closer collaboration between experts and experts societies is necessary to enable the publication of up-to-date, evidence-based guidelines.
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Figure 1  Total number of pediatric and adult articles vs year of publication (A) and number of pediatric and adult meta-analysis vs year of publication (B).
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