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EABSTRACT

‘ Introduction: Methodological validity is one of the aspects of quality.
! Methodological elements are parts of the text of articles that deal with research
methodology. The purpose of this study was to determine the contribution and
role of methodological elements in explaining the relationship between
evidence and questions.

Methods: This semi-experimental study employed a one-group pretest—
posttest design. The research population consisted of clinical trial articles
included in the meta-analysis of Cochrane systematic review articles. The
:sampling method employed was purposeful, whereby systematic review
!articles containing at least 50 related clinical trial articles retrieved by the
retrieval system were selected as the research sample.

Results: The results of the paired t-test showed that the difference in the
average nDCG score across all four groups was negative at all points of
accuracy. The highest average difference (—0.064) was observed for the basic
and standard methodological elements in the abstract at accuracy point 10 (the
tenth document in the retrieved results), while the lowest average difference
!1(=0.021) was observed for the basic methodological elements in the abstract at
! the 50th and 70th accuracy points.

!Conclusion: The findings of this research showed that methodological
'elements, whether independently or to expand the abstract, do not affect the
ranking of relevance results or may even have a negative effect. In other words,
the occurrence of methodological elements in the text or their weighting can
reduce relevant results.
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Extended Abstract

'Introduction

Retrieving medical information is crucial
from  various  perspectives.  Health
professionals are motivated to search
databases for purposes such as learning,
teaching, and  reviewing  research
backgrounds, writing systematic reviews
and meta-analyses, and answering clinical
questions. Classification of articles on the
basis of different research methods,
automatic extraction of certain parts of
articles, extraction of article abstracts, and
evaluation of article validity are integral
components of ongoing projects aimed at
reducing the time and cost associated with
information retrieval for users. The quality
of information is one of the factors
influencing relevance judgments. It garners
attention not only from general users of
databases but also from a diverse range of
experts, including judges, researchers, and
professionals across various fields. The
quality of information encompasses
extremely complex dimensions.
Methodological validity, in particular, is
one of the aspects of quality that has
considerable importance in scientific
articles as it ensures closer alignment with
reality and fosters trust in the reported
results. Authoritative articles exhibit a
higher level of caution in presenting their
findings. [1-5] Previous research on text
mining and natural language processing in
the context of evidence-based medicine has
shown that most studies in this field focus
on the categorization of articles according
to the PICO (patient, intervention,
comparison or control, and outcome)
structure, [6-11] automatic selection of
relevant articles, [12-14] recognition of
medical articles on the basis of their
similarity, [15] extraction of important
words from scientific article sections,
[7,11,16-22] identification and
classification of article types, [9,23] and
summarization of article texts [10,24-27].
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These studies have employed natural
language processing techniques and text
mining to address the above-mentioned
challenges. However, upon a review of the
literature, it becomes evident that there is a
dearth of research about the role of
methodological elements in determining
article relevance and validity. Therefore,
the present study aimed to measure how
effectively the methodological elements of
article texts could be used as a tool to
determine paper relevance. By doing so,
this research endeavored to bridge the
knowledge gap in this field.

Methods

The present study employed a pretest—
posttest quasi-experimental design to
achieve the research objectives. The
independent variable was textual similarity,
while the dependent variable was expert
relevance. The basic methodological
elements consisted of text words and the
qualitative reviewer’s opinion about the
clinical trial articles included in the meta-
analysis of the Cochrane systematic review
articles. [28-32] A study by Asadi et al. [33]
in 2020 showed that Cochrane reviewers’
opinions addressed both the topic of the
article and the research method. Therefore,
in this study, the words of Cochrane
reviewers' opinions (considered as basic
methodology elements) were incorporated
as the primary indicators of methodological
validity. Furthermore, to enrich the
methodological vocabulary within the
Cochrane reviewers' comments, we derived
synonyms of the words found in their
opinions from medical texts, primarily
focusing on books related to medical
research methods. In the current research,
basic and standard methodological
elements were identified and tested across
four groups. The first group comprised
common words found in both the Cochrane
reviewers' opinions and article abstracts.
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Subsequently, the common words from the
Cochrane reviewers' opinions, along with
relevant medical text words, were extracted
and added to the abstracts. The remaining
two groups involved incorporating all the
words from the Cochrane reviewers'
opinions into the abstract text and adding
the words from the Cochrane reviewers'
opinions and those derived from medical
texts to the abstract text. In research
pertaining to information retrieval and
efficacy evaluation of the retrieved result
ranking, the presence of certain factors such
as questions, obtained results, and their
relevance to the questions is essential.
Systematic review articles are written in
response to a clinical question, and
therefore, each systematic review article is
considered a question. To write systematic
review articles, researchers conduct
extensive searches across several databases
and select articles related to the topic at
hand. Therefore, all the articles used in the
meta-analysis section of the systematic
review are deemed pertinent to the clinical
question, thus serving as the population for
the current study. In this study, in order to
sample the research community and prepare
the test set, we initially utilized a Python
program to download the hypertext markup
language (HTML) text of 3,793 open access
systematic review articles from the
Cochrane database (review articles from the
beginning to the end of 2018). These
articles included a compilation of clinical
trial articles used in meta-analysis, which
were evaluated and assigned
methodological  validity  scores by
Cochrane  reviewers.  The  scores
corresponded to six validity categories,
namely random sequence generation,
allocation  concealment, blinding of
participants, staff and results analysts,
incomplete reporting, and incomplete data
of participants and other errors. The internal
validity scores of the clinical trial articles
were categorized into three levels: positive
(+) indicating a low probability of bias
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errors, negative (—) suggesting a high
probability of bias errors, and a question
mark (?) indicating uncertain bias errors.
The bias error uncertainty score was
assigned when the Cochrane reviewer did
not obtain sufficient evidence to determine
the validity of the articles. To increase the
accuracy of both scores, we considered the
uncertainty of bias errors and the possibility
of high bias errors to be zero, while the
score for a low probability of bias errors
was set at 1. The resulting evaluation score
represented the average score across the six
categories. In the next step, the list of the
clinical trial articles used in the meta-
analysis of systematic review articles was
downloaded and extracted from the HTML
text by using the Knime software. Then, in
order to increase the accuracy of identifying
clinical trial articles, we only extracted
articles  with PubMed numbers.
Additionally, bibliographic information
and abstracts (abstract, title, and keywords)
were extracted from the PubMed database,
and their respective methodological
validity scores were also incorporated by
using the Python program. The 3,793 open
access systematic review articles analyzed
herein contained a total of 112,537 clinical
trial articles used in meta-analyses, of
which 52,167 had PubMed numbers. Since
at least 50 documents per question were
required for evaluating the effectiveness of
information retrieval research, the sample
needed to be refined accordingly.
Consequently, 132 open access systematic
review articles were identified that met two
criteria: containing at least 50 clinical trial
articles in their respective meta-analyses
and having a PubMed ID.” This refining
process resulted in a final count of 9,063
clinical trial articles for analysis. To
determine the standard methodological
elements, we conducted a content analysis
of references, standards, and educational
sources pertaining to clinical trial
methodology. The Google search engine
was used to perform a search, which
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resulted in the retrieval of 3,903 books. The
retrieved book titles were carefully
examined, and 730 book titles relevant to
the research topic were selected. No
information regarding courses related to
research methodology in medicine, critical
appraisal in medicine, or evidence-based
medicine was found on the websites of the
world's most prestigious universities (i.e.,
top 100 universities on the Times ranking
system list). [34] Furthermore, the websites
of universities and educational centers
worldwide (https://opensyllabus.org/) had
very limited courses related to the field of
medicine, with no courses specifically
focused on medical research methods.
However, a Google search for other
websites led to the identification of training
programs and courses offered by the center
for evidence-based medicine center
(https://www.cebm.net/).  The  books
recommended for these courses were
retrieved, resulting in the addition of 18
book titles to the list of evaluated books.

Next, the books were downloaded in full
text. Since medical texts were included in
this research with the aim of enriching
keywords related to bias errors in clinical
trial articles, we decided to check the text,
title, main topics, chapters, and back-of-
the-book indexes of the downloaded books
for the words “bias” and ‘“clinical trial.”
From the downloaded books, 108 books
were excluded because of lacking content
relevant to clinical trials or bias errors, or
covering irrelevant topics. Additionally, 13
books were excluded due to their
unavailability in a machine-readable
format. Finally, 168 books were selected
for further analysis. Then, the selected
books were examined in terms of their
citation count, author affiliation, and
publisher credibility. A total of 116 books
with good citation records (at least 100
citations), written by academic authors, and
published by reputable entities in the
medical field were selected. To expand the
basic methodological elements, we applied
text preprocessing techniques to the 116
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retrieved books. These techniques included
converting uppercase letters to lowercase,
stemming words, removing extraneous
letters and punctuation marks, applying a
stopword filter, and filtering out numbers
and two-character meaningless words.
After that, the Term Frequency-Inverse
Document Frequency (TF-IDF) technique
was employed to determine the weighted
frequency score of each key word
Subsequently, the same pre-processing
steps were performed on all the Cochrane
reviewers’ comments (basic
methodological elements). Then, common
words between the reference books and the
Cochrane reviewers’ comments that had
more than one TF-IDF score were
identified and added. In this research, the
cosine similarity measure between TF-IDF
values was used to determine textual
similarity. To further assess the relevance
of related articles, we employed the MeSH
semantic similarity score, also known as
semantic similarity, which is calculated by
using the Jacard scale. The abstract, basic
methodological elements, and standard
methodological elements were represented
as single words (Unigram). SPSS version
23 and the Kolmogorov—-Smirnov test were
used to examine the normality of data
distribution. For data with a normal
distribution, a paired t-test was utilized,
while for data with a non-normal
distribution, the Wilcoxon signed-rank test
was employed.

Results

"According to the paired t-test results, there
was negative evidence indicating a
difference in the average NDCG score
across all precision points (10th, 20th, 30th,
50th, 70th, and 100th retrieved results) for
each of the four groups. "According to the
paired t-test results, there was negative
evidence indicating a difference in the
average NDCG score across all precision
points (10th, 20th, 30th, 50th, 70th, and
100th retrieved results) for each of the four
groups. The difference between the
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averages of the simple abstract with the
basic and standard methodological
elements in the abstract and the averages of
the NDCG score of the simple abstract with
the basic methodological elements in the
abstract was significant and negative in all
accuracy points. Therefore, weighting the
abstract based on methodological elements
reduced its ability to represent relevance.

'Discussion

Methodological validity is a crucial
indicator of article quality and plays a key
role in systematic review research and
meta-analysis. In this study, the selected
articles served as substitutes for research
questions, encompassing both content-
related and methodology-related elements
in their text. Therefore, these questions
(articles text) cannot be considered to
contain only content elements - and
unrelated to methodology and maybe it
effects the result. However, the results
showed that the event or weighting of
methodological elements did not help to
improve the retrieval system.In addition,
evaluating the validity of articles is very
important in the field of evidence-based
medicine. Therefore, retrieving relevant
articles with higher validity can help
improve the effectiveness of databases.
According to the results of the present
study, the occurrence or weighting of
methodological elements in the abstract text
has no effect on the improvement of
relevance ranking or may even have a
negative effect, suggesting that the validity
of articles may be overlooked when they are
ranked on the basis of relevance. This is
contrary to the theoretical discussions that
highlight validity as an indicator of
relevance judgment. In practice, this
indicator is not effective in ranking
documents. Therefore, it is crucial to
conduct further research aligned with and
similar to the present study, focusing on the
role of methodological sections, findings,
and elements in the ranking and relevance
of documents, particularly with respect to
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thematic relevance. Additionally,
examining integrated ranking solutions that
consider both relevance and validity of
articles, as well as assessing the impact of
methodological elements, can contribute to
enhancing the effectiveness of databases.

The results of the present study showed that
textual methodological elements have
either no impact or a negative impact on the
improvement of relevance ranking at the
abstract level of articles. This disparity can
adversely affect the ranking results of
systems whose users seek both relevant and
valid article collections. Further research is
needed to gain a more precise
understanding of this effect. If the negative
impact of methodological elements on
thematic relevance is confirmed, it
highlights the need to develop special
systems. Refinement of keywords in
interactive systems can help improve the
efficiency and effectiveness of relational
systems. According to the findings of this
research, the occurrence of methodological
elements in the text or weighting them can
reduce the relevant results. Attention
should be paid to the characteristics of
MeSH as the basis (benchmark) of this
research when interpreting this finding.
This tool allows subject experts to identify
terms related to article topics by skimming
through the abstracts. [35] These titles may
also  include terms  related to
methodologies. However, since the primary
focus of the subject expert's review is to
determine the article’s topic, the
terminology associated with methodology
may not receive significant attention. There
Therefore, it is necessary to use additional
criteria, such as judgment of relevance and
validation by wusers, to replicate this
research. fore, it is necessary to repeat this
research with the help of other criteria,
including judgment of relevance and
validation by users.In this research, the
presence of words in the text of abstracts,
reviewer's opinion, and medical texts was
investigated at the single word level. In
natural  language processing, word
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relationships can indicate  semantic
connections. Therefore, it is necessary to
investigate the effect of simultaneous
occurrences of methodological elements at
the two-word (Bi-grams) to multi-word (N-
grams) levels. Additionally, employing

understanding of meaning and semantic
relationships. In this research, due to the
lack of methodological validity scores in
irrelevant articles and relevant articles
excluded from the meta-analysis, the effect
of the presence of methodological elements

in irrelevant articles on the relevance of the
results was not investigated.

advanced techniques, such as word
embedding or feature selection, is
necessary to provide a more comprehensive
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