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Abstract: Research-based articles published in medical journals are key to communicating the results of clinical trials, systematic 
reviews, and meta-analyses. But there are challenges inherent in the communication process. While clinicians rely on the information 
they read in medical journals to help guide clinical decision-making, most are overwhelmed by the amount of information being 
published and many receive only limited training on how to critically assess what they read. This can result in suboptimal clinical 
decision-making, leading to inefficient use of health care resources, avoidance of interventions that may be indicated and useful, or use 
of interventions that do more harm than good. A literature search of PubMed® was conducted to answer the question, what are the 
challenges affecting the interpretation of clinical trial results reported in the medical literature that may adversely affect clinical 
decision making and patient outcomes and how can those challenges be overcome? Results of this review indicate it remains 
challenging for readers to fully appreciate the nuances that affect the accuracy, utility, and applicability of reported data, and 
opportunities exist for future continuing professional development interventions to address this challenge by giving health care 
professionals the knowledge and skills to critically evaluate and interpret literature-based information. The objective of this article is to 
assist new and aspiring clinicians as well as experienced practitioners in critically assessing the medical literature so they can be 
informed about the latest medical advances in their areas of specialty and interest and confidently and appropriately integrate this 
knowledge into clinical practice. This article aspires to be a tool for residency and fellowship program directors, clerkship faculty, 
mentors, and other HCPs engaged in clinical education. 
Keywords: continuing professional development, CPD, evaluation, critical assessment, clinical trials, graduate medical education

Introduction
The aim of clinical research is to design and implement ethical studies from which valid and meaningful results can be 
derived and applied to clinical practice for the purpose of increasing medical knowledge, competence, and performance, 
and improving health outcomes.1–4 Research-based articles published in medical journals are key to reporting these 
results,5 but there are challenges inherent in the communication process.

While 95% of physicians want to learn about new trials, treatments, and procedures that can improve clinical 
outcomes, 68% report feeling overwhelmed by the amount of information they need to access to stay up to date.6 

Current approaches to education in evidence-based medicine may contribute to the communication challenge.7

In 2016, Caverly et al reported that many third- and fourth-year medical students; internal medicine residents, 
internists, and faculty; and clinician-researchers with evidence-based medicine expertise, were unable to correctly rank 
the clinical importance of reported trial outcomes in terms of the “proof” they provided that “a new drug might help 
people”.8 Their inability to do so could lead to suboptimal clinical decision-making that might potentially lead to 

Advances in Medical Education and Practice 2023:14 1167–1176                                        1167
© 2023 Nelinson et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Advances in Medical Education and Practice                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 26 June 2023
Accepted: 12 October 2023
Published: 19 October 2023

http://orcid.org/0009-0007-6832-3163
http://orcid.org/0009-0005-0675-5951
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


inefficient use of health care resources, avoidance of interventions that may be indicated and useful, or worse, use of 
interventions that do more harm than good.8

One possible explanation for this disconnect may be that education in evidence-based medicine does not prepare 
physicians adequately to make the best decisions for their patients based on the evidence they read.7 Researchers have 
found that clinicians and trainees have low to moderate understanding of important clinical trial data concepts.9 Studies that 
report surrogate endpoints, or composite outcomes that include multiple endpoints, especially if some of those endpoints are 
surrogates, can also be misleading.8 Only some family medicine clinicians report receiving formal training on clinical trial 
data during graduate school, medical school, residency, or fellowship.9 Failure to recognize the limitations of data has been 
shown to lead to misinterpretations of the clinical utility of that data even among specialists.10

We conducted a literature search to answer the question, what are the challenges affecting the interpretation of clinical 
trial results reported in the medical literature that may adversely affect clinical decision making and patient outcomes and 
how can those challenges be overcome? The objective of this article is to assist new and aspiring clinicians as well as 
experienced practitioners in critically assessing the medical literature so they can be informed about the latest medical 
advances in their areas of specialty and interest and confidently and appropriately integrate this knowledge into clinical 
practice to optimize health care outcomes for their patients. This article aspires to be a tool for residency and fellowship 
program directors, clerkship faculty, mentors, and other HCPs engaged in clinical education.

Methodology
A literature search of PubMed® was conducted without limitation of publication date to identify empirical studies 
(preferred) and review articles on the role and influence of the medical literature in clinical decision making and the 
challenges and limitations of various study design and reporting techniques. Additional literature searches were 
conducted as necessary to more deeply explore specific topics revealed by the initial searches. The resulting articles 
were reviewed and synthesized by the authors to identify the challenges in assessing published clinical trial results and 
how these challenges can be effectively met.

Opportunities for Education
Understand the Utility and Limitations of the Various Methods by Which Medical 
Knowledge is Disseminated Outside the Classroom
It is difficult for HCPs to keep up with the ever-increasing volume of information that is available,11–14 but that 
problem is not new.15,16 In 1954, practitioners were having difficulty keeping up with ~400 English language medical 
journals.15 Today, the National Library of Medicine lists ~300,000 publications in PubMed,17 and between 
January 2000 and January 2022, MEDLINE cited an average of >300,000 newly published articles annually in the 
United States alone.18

Medical publishers are seeking new ways to make communicating information to HCPs more accessible, digestible, 
and memorable.11,19–24 Innovations such as plain language or lay summaries, video/graphic/animated abstracts, talking- 
head and procedural videos, author interviews, audio slides, infographics, webinars, and podcasts are being incorporated 
into publishers’ offerings to aid in the visualization and interpretation of data.19–23

HCPs also get information from social media channels including Facebook, Twitter, Instagram, YouTube, and 
podcasts. Social media deliver messages in sound bites that are easy for audiences to digest.25 But sound bites cannot 
provide the depth of information necessary to promote critical evaluation and foster the deeper understanding necessary 
for clinical decision-making. Social media are also infamous for spreading misleading and false information.25 With the 
emergence of CME-certified tweetorials, the need for cautious consideration is amplified.26

Digital enhancements are just that—enhancements. The journal article is still the foundational published resource 
upon which the enhancements are constructed, and where readers will find the details they need to assess whether the 
study results can, and should, support sound clinical decision-making.13,16,27
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Know How to Critically Evaluate and Interpret Literature-Based Information
Following is a guide to help HCPs in training and in clinical practice to strategically select the most pertinent articles for 
optimal clinical decision-making, and to derive more value from those articles. For educators, the following information 
identifies areas in which more knowledge is needed to empower HCPs to critically evaluate what they read and reap the 
many benefits the medical literature has to offer.

Choose Appropriate Resources
Hundreds of thousands of citations are added to the library of medical literature each year.18 This is where selectivity comes 
in. It is not difficult to find tips on how to create strategies and systems to tame the jungle of medical literature.11–14,28,29 

Distillation services that scan for topics of interest and provide alerts or daily, weekly, or biweekly summaries are often 
recommended.11,14,28,29 However, this may reduce the likelihood that the reader will be motivated to critically consider the 
sources of information contained in those summaries.

We recommend the following when choosing appropriate sources from which to derive information that will be 
synthesized into clinical recommendations: 

● Identify the leading journals in the field of interest
Identifying the top journals in a particular field of interest is not always obvious. This is where knowing impact 
factors, acceptance rates, altmetrics, and the EMPIRE Index, and recommendations, can help.
○ Impact factor is the measure of the average number of times articles in a journal have been cited by other 

authors.30 While it may correlate with journal reliability or prestige, and suggest the journal is of high quality, 
impact factor is not a measure of quality. It is also not necessarily a measure of a journal’s popularity with 
readers. Keep these limitations in mind.

○ Acceptance rate is most commonly defined as the measure of the number of manuscripts accepted by a journal 
divided by the number of manuscripts submitted to that journal.31 It can serve as a proxy for the perceived 
prestige and demand for a particular journal compared to its availability.31 However, acceptance rate does not 
identify the reasons manuscripts have been rejected, which could have more to do with a manuscript’s applic-
ability to the journal’s editorial mission than with quality or scientific rigor.31 Consider as well that the most 
prestigious journal in a given field may have a low acceptance rate simply due to the desire of authors to submit 
their manuscripts.

○ Altmetrics are a diverse set of alternative metrics and qualitative data that complement traditional citation-based 
metrics.32 Altmetric indicators include record of attention (the number of people exposed to and engaged with 
a scholarly output), measure of dissemination (where a piece of research is being discussed in scholarly and 
public venues such as in the news, social media, and blogs), and indicator of influence and impact (where and 
how a piece of research is affecting a field of study, public health, or society).32

○ EMPIRE (EMpirical Publication Impact and Reach Evaluation) Index is a value-based, multicomponent metric 
framework for measuring the impact of medical publications.33 It comprises three component scores incorporat-
ing related altmetrics to indicate social, scholarly, and societal engagement with a publication.33

○ Recommendations from a colleague, peer, or mentor on what journal(s) they find most useful can be helpful and 
provide appreciable savings. 

● Confirm Retracted Articles
A recent cross-sectional study found 46 retracted articles on COVID-19; most of which had been published in 
scientific journals and more than half of which remained available as original unmarked documents despite their 
retraction.34 Retractions attempt to remove false or erroneous information from the medical literature, but they do 
little to erase their impact. Over time, retracted articles may be cited more often after they have been retracted than 
before their retraction.35 Dissemination of false or misleading information undermines confidence in the scientific 
community and can have potentially dangerous implications.34–36 Readers must check regularly with the publishers 
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of articles they have read to learn whether an article has been retracted. A faster and easier way is to subscribe to 
the Retraction Watch database. This searchable database currently includes more than 38,000 retracted articles.37 

Subscribing to this database would enable HCPs to avoid retracted articles that might possibly misguide their 
clinical decision-making.

● Avoid Paper Mills and Predatory Journals and Publishers
Retracted articles often originate from so-called paper mills.36 Paper mills are unscrupulous companies involved in 
large-scale production and publication of scientifically questionable articles and unethical practices.36,38 They sell 
authorships to researchers, academics, and students; fabricate databases; and falsify peer reviews.36 A research 
report on paper mills from the Committee on Publication Ethics (COPE) and the Association of Scientific, 
Technical and Medical Publishers (STM) concluded that submission of suspected fake research papers is 
a growing problem and provides practical help to HCPs in determining whether an article may have been generated 
by a paper mill.39

Predatory journals and publishers have been defined as “…entities that prioritize self-interest at the expense of 
scholarship and are characterized by false or misleading information, deviation from best editorial and publication 
practices, a lack of transparency, and/or the use of aggressive and indiscriminate solicitation practices”.40 They do 
a great disservice to the scientific community, to HCPs who may rely and make clinical decisions based on the 
information they provide, and the public. Beall’s List of potential predatory journals and publishers is a valuable 
tool for HCPs to identify articles with questionable content due to predatory publishing practices.41

● Understand the Differences and Similarities of Traditional and Open-Access Publishing
In the traditional model, a publisher’s revenue is generated by subscriptions or association membership, by fees 
charged to individuals for access to specific articles, and by advertising.42 In the open-access model, articles are 
available without fee to everyone, and the publisher’s revenue is generated by an article processing charge (APC) 
paid by the author or funder.42 Although their legitimacy has been questioned, articles in high-quality open-access 
journals delivered via the publisher’s platform (gold open-access) and holding the Directory of Open Access 
Journals (DOAJ) Seal, are comparable to similar high-quality traditionally published journals.43,44 HCPs should 
always consider the quality of the journal in which an article appears whether it is published traditionally or open- 
access.

● Be Aware and Wary of Artificial Intelligence (AI)
AI is here to stay, and it is already making inroads into medical publishing.45–50 Although still in its infancy, 
technology tends to grow up quickly. By design and intent, it teaches itself.48 But AI authoring is not without 
problems—both technical and ethical.45–50 Pharmaceutical companies are experimenting with AI to handle transla-
tions and to draft clinical study reports.51 However, ethicists and publishers are against AI authoring due to its lack 
of accountability and its potential to produce fraudulent and inaccurate documents.46–50 Publishers that currently 
allow some degree of AI use stipulate these technologies cannot be listed as authors and that their use must be 
disclosed.46,48–50 HCPs should watch for AI involvement in articles and consider the potential for bias and 
inaccuracy in their use.

Assess Bias
Despite the peer review process, significant errors—both unintentional and intentional—can make their way into the 
published medical literature.52 It is therefore incumbent upon HCPs who read and rely on these articles to be ever 
vigilant. Bias, whether introduced in the design or execution of a clinical trial (methodological bias) or in the reporting of 
clinical trial results (reporting bias), can influence the perceived utility of a treatment, mislead prescribers, and lead to 
suboptimal clinical decisions.53,54 Here we discuss several biases that can potentially skew the results of a clinical trial 
and/or how HCPs may perceive those results 

● Methodological Bias
When reading an article reporting the results of a clinical trial, HCPs should consider whether, and if so, how, the 
study design (eg, randomized controlled trial versus retrospective/real-world evidence, open-label versus blinded, 
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cross-over versus parallel treatment arms, comparators), participant selection criteria, randomization procedures, or 
endpoints and outcome measures may have influenced the results.54–59

When reading the medical literature, HCPs should ask themselves:
○ What is the question to be answered, and does the study design appropriately explore that question?58

○ How might bias have influenced the study design in terms of the choice of intervention or comparator, the study 
outcomes, and the choice of analysis?59

○ Might any performance biases have been introduced while the study was being conducted, such as investigators 
or participants being aware of the outcome measures?54,56

○ During the study, might deviations from the study protocol have affected the results?55,56

○ Could one study variable have influenced another study variable?58

○ How might study discontinuations have influenced the results, and was enrollment sufficient for the results to be 
clinically and/or statistically meaningful?54,56,60

Clinical trial registration in a publicly accessible register such as ClinicalTrials.gov has been shown to decrease the 
risk of bias, and HCPs can employ the Cochrane Risk of Bias (RoB2) assessment tool to assess the risk of bias in 
randomized controlled trials.54–56 Numerous ways to limit or reduce the risk of methodological bias in clinical trials have 
been proposed.52–55,59,60

● Reporting Bias
Reporting bias is when the outcomes of a trial affect how those results are reported.53 When reading the medical 
literature, HCPs should consider such things as whether the data reported align with the outcome measures identified 
in the study methodology, or whether only favorable results may have been cherry-picked for inclusion because they 
support the interests (financial or otherwise) of the study sponsor or the authors.53,55–57,59 HCPs should also consider 
whether the statistical methodology was selected to show the data in the best light, and whether the data may have 
been manipulated to show statistical significance.52,59 Other reporting biases include publication bias, which may 
favor the publishing of certain types of research over others or preference for publishing studies that report favorable 
outcomes;57,59 distorting or misrepresenting results to make them appear more positive;56,59 allowing the study results 
to influence journal selection, the number of journals in which the results will be published, or the language in which 
the results will be published;57 and whether the authors or study sponsor will seek rapid publication, normal or 
delayed publication, or decide not to publish the results at all.53,56,57,59

● Conflict of Interest
Conflict of interest (COI) can create biases that affect every stage of the clinical trial process, from study 
design through results reporting.52 Study sponsors, investigators, or authors could potentially be biased by 
self-interest; but as Hirsch suggested in 2009, journal editors also have the potential to inject bias into 
medical publishing by applying different standards to authors who are affiliated with drug companies 
(presuming inherent bias) versus authors who are presumably independent of drug company influence.61,62 

HCPs should consider how COI statements, authors’ affiliations, and funding sources may influence the 
article they are about to read.

Study Limitations
Although often not reported by study authors and frequently overlooked by readers, the statement of study 
limitations in research articles identifies potential weaknesses that may have influenced the outcomes and 
conclusions of a study.63 Study limitations put results within the proper context, allow the reader to critically 
assess the value of the reported outcomes to clinical practice, and ensure transparency of the researchers and the 
research process. HCPs should be educated to spend at least as much time considering the limitations of a study 
as the results.
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Navigate the Sea of Statistics
● P-values

Often overemphasized in the reporting of research, p-values may not be as important, or as reliable, a gauge of 
statistical significance as they were once considered to be.64 The American Statistical Association notes several 
limitations to the p-value that HCPs should consider when reading the medical literature.64 A p-value alone is not 
a statement about the probability that a study hypothesis is true or that the data were produced by random chance 
alone.64 Neither does a p-value measure the size of an effect or the importance of a result.64 When reading the 
medical literature, HCPs should consider whether specific results have been cherry-picked for their statistical 
significance.64 Authors should be transparent and thorough in their reporting of all hypotheses explored, all data 
collection decisions made, and all statistical analyses conducted.64 

● Causation Versus Association
Treatments lead to consequences—some beneficial, some adverse, some intended, some unintended. Although an 
association may be observed between a treatment and a particular outcome, this does not mean the outcome was 
caused by the treatment. As studies conducted during the COVID-19 pandemic most recently demonstrated, factors 
such as study design, sample size, and randomization can make it impossible to determine whether an outcome was 
caused by a treatment or merely observed.65 HCPs must be educated to critically consider whether published 
results support a conclusion of an observed or a causal relationship between the treatment and the outcome.63,65

Limitations
This article is limited by the accessibility of studies published in the medical literature and the authors’ interpretation of 
those studies.

Conclusion
HCPs rely on an overwhelming and ever-increasing volume of medical literature throughout their careers to help inform 
and guide clinical decision-making. Journal articles reporting the results of clinical trials are an important source for 
guidance, but they are not the only source. While digital enhancements and social media serve to make the medical 
literature more digestible, HCPs must ultimately refer to the articles that report detailed study design and methodology, 
results, limitations, COI, and acknowledgements for full context. Still, it can be challenging for readers to fully 
appreciate the myriad nuances that can affect the accuracy, utility, and applicability of reported data.

With more than 300,000 articles being published in medical journals annually, plus snippets and soundbites delivered 
via social and other media channels, it is understandable that HCPs could be overwhelmed by the volume of information 
they may feel compelled to digest in order to make sound clinical decisions and recommendations for their patients. 
Narrowing the choices to those that are most pertinent and appropriate can be done with the use of Impact factors, 
acceptance rates, altmetrics, EMPIRE index, and recommendations of colleagues; being attentive to retractions; avoiding 
paper mills and predatory journals and publishers; and considering quality whether a journal is published traditionally or 
open access. Despite the many checks and balances in place to ensure accurate and ethical reporting of clinical trial 
results, readers must be vigilant in considering the potential for errors as well as unintentional and intentional 
methodological and reporting biases, conflicts of interest, and study limitations. Reliance on p-values as an indicator 
of statistical significance may lead to incorrect conclusions about a treatment’s impact, and numerous factors can blur the 
assessment of observed versus causal relationship between a treatment and outcome.

Future continuing professional development interventions can address these challenges and thus help to improve patient 
care and health outcomes by educating HCPs about the utility and limitations of the various methods by which medical 
information is disseminated, and by giving HCPs the knowledge to critically evaluate and interpret literature-based informa-
tion. Likewise, HCPs can help themselves by seeking out only the most reputable and relevant sources of information, 
identifying and avoiding articles that have been retracted and articles that have been published by paper mills and predatory 
journals and publishers, and by being vigilant in the assessment of biases, conflicts of interest, study limitations, and the use of 
statistics in the reporting of clinical trial results. A list of resources has been provided to aid in this pursuit (Box 1).
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Lessons for Practice
● Health care professionals rely on published reports of clinical trials to guide medical practice.
● Results of clinical trials are influenced by a range of study design and reporting variables; the nuances, impact, 

interpretation, and application of which are rarely taught inside or beyond formal training environments.

Box 1 Resources for Assessing the Validity and Utility of Published Research Articles

Guidelines and Position Statements

AMWA-EMWA-ISMPP Joint Position Statement on the Role of Professional Medical Writers. January 2017. https://cdn.ymaws.com/www.amwa.org/ 

resource/resmgr/about_amwa/JointPositionStatement.Profe.pdf

AMWA-EMWA-ISMPP Joint Position Statement on Predatory Publishing. Curr Med Res Opin. 2019;35(9): 1657–1658. doi: 10.1080/03007995.2019.1646535

AMWA-EMWA-ISMPP Joint Position Statement on Medical Publications, Preprints, and Peer Review. Curr Med Res Opin. 2021;37(5): 861–866. doi: 

10.1080/03007995.2021.19003651900365

Clarity and Openness in Reporting: E3-based (CORE) Reference. 

https://www.core-reference.org/core-reference/

DeTora LM et al Good Publication Practice (GPP) guidelines for company-sponsored biomedical research: 2022 update. Ann Intern Med. 2022;175: 

1298–1304. Doi: 10.7326/M22-1460

Clarity and Openness in Reporting: E3-based (CORE) Reference. 

https://www.core-reference.org/core-reference/

Medical Publishing Insights and Practices (MPIP). https://mpip-initiative.org/index.html

Reporting Standards

Consolidated Standards of Reporting Trials (CONSORT) Guidelines. https://www.equator-network.org/reporting-guidelines/consort/

Page MJ et al The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372: n71. doi: 10.1136/bmj.n71

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

https://www.strobe-statement.org/

Identification of Predatory Publishers, Paper Mills, and Retracted Articles

Beall’s List of potential predatory journals and publishers. https://beallslist.net/

Paper Mills. Research Report from COPE & STM. https://publicationethics.org/sites/default/files/paper-mills-cope-stm-research-report.pdf

Retraction Watch. https://retractionwatch.com/

Organizations

American Medical Writers Association (AMWA) https://www.amwa.org

Enhancing the QUAlity and Transparency Of health Research (EQUATOR) Network https://www.equator-network.org/

European Medical Writers Association (EMWA) https://www.emwa.org/

International Committee of Medical Journal Editors (ICMJE) https://www.icmje.org/

International Society of Medical Publication Professionals (ISMPP) https://www.ismpp.org/
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● Continuing professional development interventions can address this challenge and thus help to improve patient care 
and health outcomes by educating health care professionals about the utility and limitations of the various methods 
by which medical information is disseminated, and by providing the knowledge necessary to critically evaluate and 
interpret literature-based information.

Implications for Future Study
Extending the work of Caverly et al,8 it would be beneficial to explore the ability of trainees and attendings in various 
subspecialties (eg, family medicine, surgery, internal medicine) to critically interpret clinical trial results reported in the 
medical literature.
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