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From: Dr. Ronald N. Kostoff (ONR) / Dr. James Hartley (KEELE)

To: Technical Journal Editors

SUBJ: STRUCTURED ABSTRACTS FOR TECHNICAL JOURNAL ARTICLES

This letter proposes that Structured Abstracts be required for all technical journal articles.  

Structured Abstracts are required by many medical research journals in order for submitted manuscripts to qualify for publication.  These Abstracts are sub-divided, using sub-headings, into clear separate sub-sections.  However, Structured Abstracts are presently not required by most technical journals.  We believe this to be detrimental to the technical community, and ultimately to authors and journals as well.  

The purpose of this letter is to indicate how publishing Structured Abstracts in technical journals can benefit the users of this literature.  Further, based upon our experience with Structured Abstracts over the past decade, we will argue that the benefits of using Structured Abstracts far outweigh the costs.   Finally, we will present examples of Structured Abstracts.

This letter is an expansion of an abridged version recently published in Science (1).  It provides more detailed recommendations and supporting material for Structured Abstracts formats and guidelines. 

We would be grateful if you could forward the present letter to any other journal editors that you believe may have an interest in this topic.

BACKGROUND

The widespread use of multi-discipline technical databases - such as the Science Citation Index (SCI), Medline, INSPEC, and the Engineering Compendex - for the generic purpose of Technology Watch (2) - has expanded the potential for increased technology transfer and cross-discipline innovation.  Each record in these databases contains a number of fields that provide different levels of detail about the underlying full-text article (e.g., Keywords, Title, Abstract).  The critical path to information transfer lies in the quality of the most detailed record field - the Abstract.  

Yet there is a substantial lack of uniformity in the presentation of the information contained within the Abstracts in the technical literature.    The records of research and review articles that contain Abstracts vary substantially in the volume of information they present, the categories of information they address, and in the clarity of their presentation.  

We have used both medical and technical literatures extensively in our work, coming from the different perspectives of text mining [RNK], and psychology [JH].  Collectively, we have examined many thousands of Abstracts in myriad technical disciplines.  When reading technical journal Abstracts, we have not always been able to identify one or more of the following: 1) the context of the research; 2) the purpose behind many of the articles; 3) the research approach; 4) the results obtained; 5) the conclusions reached, and 6) the potential applications of the research described.

However, we do not find these problems in the bulk of the medical research literature.  Many medical research journals require that their authors address canonical categories in a common sequence under a series of sub-headings in their Structured Abstracts.  The purpose of having such Structured Abstracts is to insure that sufficient data are presented systematically to satisfy the information requirements of different journal readers.  (Appendix 1 gives an example of an unstructured technical Abstract and its structured version.  Appendix 2 gives a variety of representative structured medical abstracts, with length and category requirements based upon unique journal needs.)

What are these common information requirements among different reader groups?  For both research and review papers, most readers are interested in:

1. Why is the research important? (Background)

2. What is the purpose of the research? (Objectives) 

3. What techniques are used in the conduct of the research or the conduct of the review? (Approach) 

4. What new information is provided by the research or review? (Results) and 

5. What conclusions can be drawn from the research or review? (Conclusions).  

Different reader groups may also have additional information requirements, depending on their study objectives.  Some groups may require additional categories to the five mentioned above, and some may require additional amounts of explanation for any of the categories presented.  

For example, readers interested in technology transfer may require a category describing potential applications, as seen by the article’s author(s).  To take another example, readers unfamiliar with the paper’s discipline may require a more readable jargon-free description of each category’s contents.  And, as a final example, evaluators might not only be interested in all of the categories above, but also find comments on the innovation and significance of the research results to be highly useful.

About a decade ago, the medical research community began implementing Structured Abstracts to address their unique requirements.  A foundational paper (3) recommended that Abstracts contain the following categories: 1) Research papers - Objective, Design, Setting, Patients, Interventions, Main Outcome Measures, Results, Conclusions; 2) Review papers - Objective, Data Sources, Study Selection, Data Extraction, Data Synthesis, Conclusions.  Different variants of these categories were implemented in many of the different medical journals.  

The experience of the medical community with Structured Abstracts has been well documented (4, 5).  In summary, Structured Abstracts tend to be longer than unstructured ones but no negative impact on creativity or originality has been identified.  Evaluators have found the information content of Structured Abstracts to be more useful than that in unstructured ones, and Structured Abstracts are now widely accepted in the medical literature as a positive improvement.  

Our own experience of reading Structured and Unstructured Abstracts has convinced us there is no comparison.  For text mining, or discipline research and evaluation, Structured Abstracts have substantially greater value.  In fact, the benefits are so obvious that we have trouble understanding why Structured Abstracts have not yet been implemented in technical journals.

We recommend that the editors of technical journals convene to establish formats and guidelines for Structured Abstracts.  As a starting point, we offer the following recommendations for both original research and review articles.  

All disciplines should require the generic categories of Background, Objectives, Approach, Results, and Conclusions.  A category of Potential Applications would be optional.  Each journal could establish sub-categories to accentuate information of value to its unique discipline.  For example, the Journal of the American Medical Association has established the following sub-categories for 1) Original research articles: Context, Objective, Design, Setting, Patients (or Participants), Interventions (include only if there are any), Main Outcome Measure(s), Results, and Conclusions; and 2) Review articles: Context, Objective, Data Sources, Study Selection, Data Extraction, Data Synthesis, and Conclusions.  These sub-categories fit within the generic recommended categories, and contain specific requirements unique to patient studies.  Specific examples of Structured Abstract guidance to authors can be found in (6), (7) and (8).

In addition, all text fields in the record should contain the same type of information, albeit at a different level of resolution.  The need for this requirement was shown clearly in a recently published text mining study of Aircraft science and technology (S&T) (9).  Computational linguistics analyses of the Abstract and of the Keyword fields from a large number of aircraft-related records of the SCI showed that a very different perspective of Aircraft S&T was obtained from each field’s analysis.  This has far-reaching applications for information retrieval and discipline evaluation.  

The most common criticism raised by editors and editorial committees concerning the suggestion that they implement Structured Abstracts is based on space/cost grounds.  It is true that Structured Abstracts are usually longer than unstructured ones.  Nonetheless, most journals start their new articles on a fresh (right-hand) page – so the space is available – and this issue does not arise, of course, with electronic journals.  Further, the issue of cost-effectiveness needs to be addressed.  More informative Abstracts are likely to encourage greater readership, greater citation rates, better author bibliometric statistics, and higher journal Impact Factors.

In conclusion, we believe that the time has come for technical journals to implement the use of Structured Abstracts.  The benefits to technology transfer, cross-disciplinary innovation, research review and evaluation, and to corporate and national security intelligence are likely to be substantial. 
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APPENDIX 1

An example of a Traditional Abstract and its Structured version.  

To achieve the structured version, the text was re-arranged to fit the standard headings, and additional detail was provided.  (Abstract reproduced with permission of the author.)

1)  Traditional version

This paper describes two novel complementary approaches for systematically enhancing the process of innovation and discovery.  One approach is workshop-based and the other approach is literature-based.  Both approaches have the common features of exploring knowledge from very disparate technical disciplines and technologies, and transferring insights and understanding from one or more disparate technical areas to another.  It is highly recommended that the approaches be combined into a single process.  The integrated approach has the potential to be a major breakthrough for the systematic promotion of innovation and discovery.

2)  Structured version

Background: One important factor in innovation is the transfer of information and understanding developed in one or more disciplines to other, sometimes very disparate, disciplines. 

Objectives: The aim of this research was to develop and demonstrate a systematic method for enhancing cross-discipline knowledge transfer that overcomes the limitations of existing literature and workshop-based approaches.

Approach: Both the traditional literature and workshop-based approaches were re-conceptualized and combined in a two-stage three-phase procedure – a literature-based discovery stage followed by a three-phase workshop stage (a two-month e-mail-facilitated pre-meeting phase, a two-day workshop phase, and a post workshop e-mail phase) – on the topic of Autonomous Flying Systems.

Results: The revised literature and pre-meeting approach was an excellent vehicle for identifying (i) a broad range of disciplines that supported the central theme and were represented at the workshop, (ii) promising concepts to pursue, and (iii) leading experts in the diverse disciplines to participate in the workshop.  Many ideas were developed further at the workshop, and one outcome was a proposal concerning future research opportunities for Autonomous Flying Systems.

Conclusions: Tandem literature and workshop stages are required if maximum innovation stimulation is to be obtained.  Substantial planning is required if the right combination of disciplines is to be represented at the workshop.  Active facilitation of discussion during the two e-mail phases is crucial to provide concept enhancement.  

APPENDIX 2  - Samples of Structured Medical Abstracts.

Example 1

Background: The cause of pain in osteoarthritis is unknown. Bone has pain fibers, and marrow lesions, which are thought to represent edema, have been noted in osteoarthritis. 

Objective: To determine whether bone marrow lesions on magnetic resonance imaging (MRI) are associated with pain in knee osteoarthritis. 

Design: Cross-sectional observational study. 

Setting: Veterans Affairs Medical Center. 

Patients: 401 persons (mean age, 66.8 years) with knee osteoarthritis on radiography who were drawn from clinics in the Veterans Administration health care system and from the community. Of these persons, 351 had knee pain and 50 had no knee pain. 

Measurements: Knee radiography and MRI of one knee were performed in all participants. Those with knee pain quantified the severity of their pain. On MRI, coronal T-2-weighted fat-saturated images were used to score the size of bone marrow lesions, and each knee was characterized as having any lesion or any large lesion, The prevalence of lesions acid large lesions in persons with and without knee pain was compared; in participants with knee pain, the presence of lesions was correlated with severity of pain. 

Results: Bone marrow lesions were found in 272 of 351 (77.5%) persons with painful knees compared with 15 of 50 (30%) persons with no knee pain (P < 0.001). Large lesions were present almost exclusively in persons with knee pain (35.9% vs. 2%; P < 0.001). After adjustment for severity of radiographic disease, effusion, age, and sex, lesions and large lesions remained associated with the occurrence of knee pain. Among persons with knee pain, bone marrow lesions were not associated with pain severity. 

Conclusions: Bone marrow lesions on MRI are strongly associated with the presence of pain in knee osteoarthritis.
Example 2

Purpose: Congestive heart failure is an important cause of patient morbidity and mortality. Although several randomized clinical trials have compared beta -blockers with placebo for treatment of congestive heart failure, a meta-analysis quantifying the effect on mortality and morbidity has not been performed recently. 

Data Sources: The MEDLINE, Cochrane, and Web of Science electronic databases were searched from 1966 to July 2000. References were also identified from bibliographies of pertinent articles. 

Study Selection: All randomized clinical trials of beta -blockers versus placebo in chronic stable congestive heart failure were included. 

Data Extraction: A specified protocol was followed to extract data on patient characteristics, beta -blocker used, overall mortality, hospitalizations for congestive heart failure, and study quality. 

Data Synthesis: A hierarchical random-effects model was used to synthesize the results, A total of 22 trials involving 10 135 patients were identified. There were 624 deaths among 4862 patients randomly assigned to placebo and 444 deaths among 5273 patients assigned to beta -blocker therapy. In these groups, 754 and 540 patients, respectively, required hospitalization for congestive heart failure, The probability that beta -blocker therapy reduced total mortality and hospitalizations for congestive heart failure was almost 100%. The best estimates of these advantages are 3.8 lives saved and 4 fewer hospitalizations per 100 patients treated in the first year after therapy. The probability that these benefits are clinically significant (>2 lives saved or >2 fewer hospitalizations per 100 patients treated) is 99%, Both selective and nonselective agents produced these salutary effects. The results are robust to any reasonable publication bias, 

Conclusions: Beta -Blocker therapy is associated with clinically meaningful reductions in mortality and morbidity in patients with stable congestive heart failure and should be routinely offered to all patients similar to those included in trials.

Example 3

Purpose. Our aim was to compare the role of remote afterloaded high-dose-rate brachytherapy (HDRB) with traditional low-dose-rate brachytherapy (LDRH) for patients with invasive primary vaginal carcinoma. 

Methods. The study group comprised 190 patients with invasive carcinoma of the vagina. The patients were staged according to the International Federation of Gynecology and Obstetrics (FIGO) staging system. Eighty patients were treated with intracavitary high-dose rate iridium 192 brachytherapy with or without external beam therapy These patients are compared with a historical group of 110 patients treated with intracavitary low-dose-rate radium 226 or cesium 137 brachytherapy with or without external beam therapy 

Results. No significant differences were found for stages, tumor grade or location between the two groups. Crude 5-year survival for all patients was 41% in the former LDRB group, 81% in stage I and 43% in stage II. Overall actuarial 3-year survival and disease-specific survival rates for all patients in the HDRB series were 51% and 66%, respectively. Disease-specific 3-year survival attained 83% in stage I and 66% in stage II. There were no significant differences in local and distant recurrences between the treatment modalities. The comparison of treatments with or without external beam radiation and of complications showed no significant differences between the HDRB and LDRB series. 

Conclusion. With HDRB and its advantages of decreased radiation exposure and patient immobilization and precise positioning, treatment results to be obtained are at least similar to traditional LDRB for primary vaginal cancer.

