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Abstract

Background: According to the pyramid of evidence, systematic reviews hold the highest position among studies used in healthcare
systems and policy-making. Avoiding systematic and methodological errors are demanding responsibility for authors. Clearly,
erroneous studies can have irreparable consequences on health and treatment decisions. Therefore, this study aims to identify potential
errors in systematic reviews within the field of health.

Methods: To systematically identify potential errors in systematic reviews, we conducted a comprehensive literature search using
keywords such as "Bias," "Error," and "Systematic Reviews" across databases like PubMed, Web of Science, Scopus, Embase,
Cochrane Library, and ProQuest without any time restrictions. This yielded 2333 articles and 11 books initially.

After removing duplicates and unrelated sources based on predefined inclusion/exclusion criteria tailored for this study context (e.g.,
relevance to error identification in systematic reviews), we closely examined 88 relevant sources.

Results: Upon analyzing the full texts of these sources with strict adherence to our criteria, we identified 77 distinct types of errors
that could occur either within or between studies. These findings highlight the complexity of maintaining accuracy in systematic
review methodologies.

Conclusion: Given the critical role systemic reviews play in informing clinical decisions and health policies, ensuring their quality is
paramount. Accurate methodology ensures validity; biased studies risk leading to suboptimal patient care outcomes. By pinpointing
error sources—such as selection bias or information bias—and implementing strategies to mitigate them through rigorous
methodologies like robust search protocols or transparent reporting standards (e.g., PRISMA guidelines), researchers can enhance
review quality significantly.
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Introduction

Systematic reviews often considered “the best evi-  racy are crucial to ensure these decisions are effective and
dence”, play a vital role in informing clinical decisions  "cost-consciousness of these decisions". SRs of well-
and healthcare policies. However, their validity and accu-  designed, randomized controlled trials (RCTs) with mini-
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Systematic reviews are widely regarded as the "gold
standard" of evidence, playing a pivotal role in supporting
decision-making within the healthcare sector. However,
errors and biases can compromise their results, leading to
incorrect healthcare decisions, unnecessary costs, and
potential harm to patients.
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clinical decision-making. By identifying and addressing
sources of errors, it is possible to significantly enhance the
quality of outcomes. To minimize these errors effectively, it
is essential to focus on several key factors: validity, high-
quality evidence, study design, objectives, clinical policies
and quality assessment.
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mal bias and low heterogeneity provide the strongest evi-
dence in medicine (1, 2). The increasing number of SRs
underscores the need for robust quality assessment and
error prevention. Errors and biases in SRs can lead to
flawed healthcare decisions, unnecessary costs and poten-
tial harm to patients. Recognizing the types and sources of
errors, along with their impact on results, can significantly
contribute to error reduction (3-10). best solution to re-
duce errors in studies is careful reflection and sufficient
accuracy during the research design phase(11, 12).

The most important issue in evaluating a SR is that it is
free of the following three potential sources of error (13):

1. Systematic error (or internal validity) also known as
distortion or bias

2. Random error (or precision)

3. Risk due to study design

According to the Cochrane Handbook, at least six steps
are necessary to conduct a SR (14). Errors may occur in
each of these steps, potentially affecting the research re-
sults (15) (Figure 1). Table 1 shows how to control re-
search errors at each stage of the research.

The existing literature and documents have sporadically
identified errors and biases in SRs. Therefore, the aim of
this study is to systematically assess and categorize the
biases that commonly occur in SRs. By doing so, we hope
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F igure 1. Biases at various stages of research (16)

Table 1. How to prevent research errors at every stage (11)

to reduce the costs associated with healthcare studies and
increase healthcare professionals' confidence in published
SRs.

Methods

To identify types of errors in SRs, we conducted a com-
prehensive search across six databases: PubMed, Web of
Science, Scopus, Embase, Cochrane Library, and
ProQuest. Additionally, a manual library search was per-
formed to identify relevant books and gray literature, sup-
plementing database searches to mitigate publication bias.
No time restrictions were imposed. Our search aimed to
retrieve studies investigating errors in SRs. Inclusion cri-
teria focused on articles with a clear emphasis on "error,"
"bias," and "systematic review studies." We employed
search syntax tags such as [MAJR] and /mj to identify
articles with these keywords as a major focus. To ensure
comprehensive retrieval, we also considered variations in
terminology, including synonyms and morphological vari-
ations, to address potential errors in search strategies.

From an initial pool of 2333 articles and 11 books, we
excluded documents that reviewed or compared risk as-
sessment tools or discussed errors in other study types.
After removing duplicates and irrelevant articles, we re-
viewed 88 documents to identify and categorize biases
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Figure 2. PRISMA flow diagram of the selection process

present in SRs. This involved assessing the full text of
each document to identify specific errors in the review
process, such as those related to data extraction, analysis,
and interpretation. A PRISMA flow diagram of the selec-
tion process is presented in Figure 2.

Results

A full-text analysis of 88 selected documents led to the
identification of 77 distinct types of errors in SRs, as pre-
sented in Appendix 1.

In summary, the identified biases in SRs can be catego-
rized as outlined in Table 2.

Discussion

Systematic assessment, classification, and identification
of error sources are crucial for both preventing and detect-
ing errors, ultimately enhancing the quality and reliability
of SR results (111). SRs strive for comprehensiveness and
impartiality by including all relevant studies on a specific
topic, making them valuable resources for healthcare
stakeholders. However, SRs are not without limitations;
Errors and biases can distort the true results and lead to
misleading conclusions, potentially impacting health deci-
sions. As Cook notes, "SRs apply scientific strategies to
limit bias," underscoring the importance of acknowledg-
ing and addressing potential errors in these studies (29,
86).

The increasing production of unnecessary, misleading,
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and conflicted SRs and meta-analyses is a growing con-
cern (6, 26). Biased SRs are increasingly recognized as a
major source of research waste, with research bias occur-
ring at various stages (112). These stages include: 1)
“publication bias” (failure to publish results, especially
negative ones) (112); 2) “time-lag bias” (delays in pub-
lishing negative results); and 3) “reporting bias” (failure to
publish complete results for all pre-specified outcomes)
(113). Addressing these biases is essential to ensure the
validity and utility of SRs in guiding evidence-based
healthcare decisions (114).

As mentioned, Various studies have classified errors in
different types of research. Felson identified three major
areas of bias in meta-analysis: a) retrieval, b) selection,
and c) data extraction (89). Tricco introduced different
types of errors that occur at various stages of SRs (41).
Durach proposed methods to prevent the errors identified
in Felson's classification through a six-step guideline
(115), while Mohammadi classified types of bias in clini-
cal trials (116).

In this study, errors in SRs were categorized into two
general types: 1) Bias between Studies, 2) Bias within
Single Studies, resulting in the identification of 77 specific
errors and biases affecting these reviews.

To minimize missing data in healthcare intervention re-
views and to detect and classify potential biases in report-
ed benefits and harms, the following methods can be em-
ployed (3):
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Table 2. Biases affecting SRs

Bias between Studies OR Across-Studies BiAS

Bias Description References
1. Information Bias (13, 17-22)
Refers to a systematic or methodological error that affects the
accuracy of the data collected and reported.
1.1. Recall Bias Distorted results due to variations in memory of past events (18)
1.2.  Social Acceptability Bias Bias in systematic reviews where participants give socially (18)
desirable answers
1.3. Recording Bias Refers to systematic differences between reported and unre- (18)
ported findings.
1.4. Interviewer Bias Bias introduced when interviewers alter questions or interpret (18)
responses subjectively.
1.5. Follow-Up Bias Occurs when the association between a risk factor and a health (18)
outcome differs in dropouts compared with study participants.
1.6. Misclassification Bias Systematically misclassifying patients' disease or exposure (18)
status introduces errors, affecting study validity
2. Selection Bias Occurs because of errors in identifying the study populations. It 4,7,15,17-19, 21, 23-40)
can occur due to factors such as the following.
2.1. Sampling Bias Occurs when systematically excluding or over-representing (18,41)
certain groups.
2.2.  Allocation Bias Bias introduced by systematic differences in how participants (18)
are assigned to study groups.
2.3. Responder Bias Refers to situations where individuals do not answer questions (18)
truthfully or accurately for various reasons, leading to skewed
or misleading survey results.
2.4. Self-Selection Bias Bias from researchers choosing not to publish studies with null, (20,21, 42)
unexpected, or unexplained results.
3.  Bubble Effect Bias Refers to the selection bias introduced by personalized search (24)
results when using internet search engines.
4. Publication Bias Occurs when the publication of research results depends on 4,7,10, 14-16, 20, 21, 26,
their nature and direction. 28-31, 33, 41, 43-66)
5. Research Dissemination Bias Occurs when the dissemination profile of a study’s results (2,7, 65, 66)
depends on the direction or strength of its findings.
6.  Outcome Reporting Bias Occurs when the reporting of research findings depends on the (3,4, 7, 14-16, 20, 27-29, 33,
nature and direction of results. 38,40, 41, 44, 47, 50, 65-78)
6.1. Selective Reporting Bias Is defined as the selection of a subset of analyses to be reported. (14, 15,71, 76, 79)
7. P-Hacking Bias Occurs when authors of research papers compete by reporting (7, 16, 48, 52, 80)
‘more extreme and spectacular results’ in order to optimize
chances of journal publication.
8. Positive Results Bias Occurs when authors are more likely to submit, or editors ac- (65, 66)
cept, positive than null results.
9.  Hot Stuff Bias Occurs when a topic is “hot”, and neither investigators nor (65, 66)
editors may be able to resist the temptation to publish addition-
al results, no matter how preliminary or shaky.
10. Time-Lag Bias Occurs when the speed of publication depends on the direction (16, 22, 65, 66)

and strength of the trial results.

1. Selecting appropriate review outcomes

2. Inclusion and exclusion criteria

Conclusion

3. Identifying missing outcome data

4. Obtaining unpublished information

5. Detecting outcome reporting bias

6. Adjusting for outcome reporting bias in SRs.

Recognizing errors, investigating their possible effects,
and minimizing them are critical responsibilities for re-
searchers. This is particularly important in medical re-
search involving human subjects, as providing inaccurate
or biased results can have serious and sometimes irrepara-
ble consequences.
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SRs are vital in modern medicine, serving as corner-
stones for evidence-based decision-making .Here are key
points to consider:

Validity of SRs: The validity of SRs hinges on the
quality of the included studies. Recognizing biases or
flaws in these studies is crucial, as they can compromise
the credibility of the review's findings. Enhancing SR
quality relies on a thorough understanding of potential
biases.
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Table 2. Continued

Bias between Studies OR Across-Studies Bias

Bias Description References
11. Gray Literature Bias Occurs when journal article results differ systematically (7,21, 31,41, 48, 61, 65, 66)
from those in non-peer-reviewed sources like reports and
dissertations.
12.  Unpublished Studies Bias Some completed studies remain unpublished, creating a (15,31, 61)
bias towards "significant" outcomes being more likely to
be published.
13.  Full Publication Bias Occurs when the full publication of studies is dependent (41, 65, 66)
on the direction and/or strength of their findings.
14. Place of Publication Bias Occurs when the place of publication is associated with (65, 66, 81)
the direction or strength of its findings.
15.  Multiple Publication Bias / Dupli- Significant results more likely to be published multiple (7, 14, 15, 20, 28, 33, 41, 65, 66)
cate Publication Bias times.
16. Language Bias (As known Tower of ~ Occurs when languages of publication depend on the (4,7, 15, 20,41, 65, 66, 82-87)
Babel Bias) direction and strength of the study results.
17. Citation Bias (As known Reference Occurs when the chance of a study being cited by others (7, 14-16, 20, 41, 65, 66, 80, 88)
Bias OR One-Sided Reference Bias)  is associated with its result.
18. Indexing / Database Bias Occurs when there is biased indexing of published stud- (7,30, 33, 36, 41, 65, 66, 89)
ies in literature databases.
19. Retrieval / Search Bias Occurs when retrieved studies don't accurately represent (10, 20, 36, 41, 49, 65, 66)
the findings of all studies conducted in a research area.
20. Media Attention Bias Occurs when studies with striking results are more likely (7, 16, 65, 66, 90)
to be covered by the media.
21. Incomplete Abstract Reporting / Occurs when articles focus on positive findings in their (C2Y)
Abstract Reporting Bias abstract, especially if multiple outcomes have been stud-
ied.
22. Selector Bias Occurs when the inclusion criteria are not specific (37,41, 65, 66)
enough, leaving the reviewer free to choose studies,
which may be susceptible to bias.
23. Extractor Bias Occurs when the data are not extracted accurately from (41, 89)
the study.
24. Study Quality Bias Occurs when studies of lower or higher quality are asso- (41, 89)
ciated with positive or favorable results.
25. Bias in Scoring Study Quality Reviewers rate studies by peers/high-impact journals as (41, 89)
higher quality.
26. Methodological Bias Arises when included reviews don't meet minimum (30,92)
methodological standards to be considered systematic
27. Inclusion Criteria Bias Occurs when selective inclusion of studies depending on (20, 41) (93)(94)
the nature and direction of the results.
28. Librarian Co-Authorship Bias Bias perception based on the involvement of librarians in (95)
systematic reviews, suggesting lower risk when they co-
author.
29. Deviations from the Protocol Bias Refer to instances where the execution of the review 29)
does not adhere to the predetermined plan or protocol.
30. Recording Error Bias Occurs when the actual study results and the recorded (41, 89)
results in the published paper differ.
31. Protocol Registration Bias Refers to the potential distortion of results and conclu- 29)
sions caused by selective reporting of study outcomes
based on whether they were pre-registered in a SR proto-
col.
32. Indirect Comparison Bias Occurs when indirect comparisons rather than direct (41)
comparisons are used to combine results in a SR.
33. Country of Conduct Bias Occurs when the country of publication is associated (41, 65, 66)
with the strength or direction of research findings.
34. Non-Reproducibility Error Refers to systematic or methodological errors that may (30)
affect the ability to replicate study findings.
35. Non-Comprehensiveness Error Occurs when studies are selective about the data they (30)

include, affecting the overall validity and impact of the
research.

High-Quality Evidence: High-quality SRs represent the
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Table 2. Continued

Bias between Studies OR Across-Studies Bias

Bias Description References
36. Financial Conflicts of Inter-  Refers to the influence that authors' financial interests may have on the (69, 96)
est Bias conclusions and quality of their reviews.
37. Nonfinancial Conflicts of Research influenced by authors' personal beliefs, affiliations, or experi- 97
Interest Bias ences.
38. Vested Interest Bias Bias introduced when researchers have a financial or personal stake in the (29)
review results.
39. Time-Point Bias (As known  Refers to the issue where the timing of outcome measurements influences (28)
Bias from Timing of Anal-  the results presented.
yses)
40. Auvailability Bias (As Occurs when certain studies are excluded due to the unavailability of (28)
known Bias from Differen-  individual participant data.
tial Availability of Trial Da-
ta)
41. Bias due to Changes in Bias occurs when SR outcomes are changed after seeing the study results. 98)
Specified Outcomes during
the Systematic Review Pro-
cess
42. Pipeline Bias Occurs when the results of studies that are initially available tend to be (36, 65, 66)
more optimistic or exaggerated compared to those published later.
43. Recruitment Bias Refers to the systematic error that occurs when not all relevant studies or (14, 15, 29)
data are included in the review.
44. Spin Reporting practices that exaggerate the benefits of an intervention beyond (99, 100)
what the study supports.
44.1. Misleading Reporting ~ Inadequate reporting of research risks misleading readers. (101)
Spin
44.2. N})isleading Interpreta- ~ Was defined as an interpretation of the study results that could be mislead- (38, 101)
tion Spin ing to the reader.
44.3. Inappropriate Ex- Was defined as an inappropriate generalization of study results. (101, 102)
trapolation Spin
45. Industry Sponsorship Bias Research outcomes and interpretations are affected by sponsors' financial (103)

46.

47.

48.

49.

50.

Study Design Bias
Ascertainment Bias
Incorporation Bias
Attrition Bias
Performance Bias (As

known Unequal care for the
intervention and control

group)

interests.
Systematic errors in study design, conduct, or reporting.

Bias within Single Studies
Information bias from inconsistent reference standard application based on
test results.
Refers to the risk of including studies or data that do not accurately repre-
sent all available evidence on a topic.
Relates to systematic differences due to differential loss of outcome data
and in withdrawals from a study.

When systematic differences in the provided care to participants influence
the outcome.

Refers to systematic differences that arise from how researchers gather

Inconsistencies in reporting and applying interventions lead to biased

Occurs when the population studied in a diagnostic test does not accurate-
ly represent the intended population for that test.

51. Detection Bias (As known
assessment, ascertainment and measure outcomes.
or measurement bias)
52. Implementation Bias (As
known bias from trial con- results.
duct)
53.  Spectrum Bias
54. Patient-Exclusion Bias (As

known bias from differen-
tial exclusion of patients)

Refers to the systematic omission of certain patients from analyses based
on specific criteria, such as ineligibility or protocol violations.

(10, 17, 29)
(20)
(20)
@,7,14, 15,20, 29, 32,
34,35, 38, 50, 78, 104,
105)

4,7, 14, 15, 20,27, 32,
34, 35, 38, 40, 50)

(7, 14, 15, 20, 27, 32, 34,
35, 38, 40, 50)

28

20

28)

strongest level of evidence due to their methodologies,
which align with the ideal of "best available" evidence.
Exhaustive approaches to uncovering all relevant evidence
ensure that SRs accurately reflect the available research.
Clinical Impact: Clinicians, decision-makers, and re-
searchers rely on SRs to stay updated with current medical
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literature and to develop clinical practice guidelines.
However, the quality of SRs can vary based on their
methodology and the availability and quality of primary
studies.

Ensuring Credibility: Researchers have a responsibility
to recognize and investigate potential errors, aiming to
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Table 2. Continued

Bias between Studies OR Across-Studies Bias

Bias

Description

References

55.

56.

Optimism Bias (As known
novelty bias

Verification Bias

Refers to unwarranted belief in the efficacy of new therapies, and signifi-
cantly contributes to inconclusive results.

Occurs when only a proportion of the study participants receive confir-
mation of the diagnosis by the reference standard test.

(106-108)

(20, 109, 110)

57. Compliance Bias Refers to the distortion in study results caused by the differential treat- (29)
ment of participants based on their adherence to a study protocol or
treatment.

58. Random Sequence Genera- Refers to the risk of selection bias in RCTs when the method of generat- (40)

tion bias ing the random sequence is inadequate.

59. Sample Size Bias Occurs when the studies included in the review are biased towards a (29)
particular sample size, which can affect the results and conclusions
drawn.

60. Measures Bias Refers to systematic or methodological errors that lead to the misrepre- 29)
sentation of study outcomes.

61. Co-interventions Bias Refers to the risk of systematic error that arises when additional interven- 29)
tions, outside of the primary intervention being studied, are applied to
participants in the trial.

62. Researcher Allegiance Bias ~ Refers to the tendency of researchers to favor their preferred treatment or (29)
theory when conducting studies.

63. Study Duration Bias Refers to the distortion in results that can occur when studies included in (29)

a review have varying durations of follow-up or treatment.

minimize bias. Accurate results are crucial in medical
research involving human societies, as incorrect conclu-
sions can have irreversible consequences.

Objective Overviews: SRs provide objective overviews
of all available evidence on specific topics. These over-
views cover clinical trials, helping to determine where
healthcare effects are consistent and where they may vary.
Explicit, systematic methods are used to limit bias and
reduce the chance of error.

Guiding Clinical Decisions and Policy: SRs are recom-
mended as the best source of evidence for guiding clinical
decisions and healthcare policy due to their rigorous
methodologies that ensure validity and accuracy.

Quality Assessment and Error Prevention: The increas-
ing number of SRs underscores the need for robust quality
assessment and error prevention. Biased results in health-
related SRs can lead to suboptimal decisions, affecting
patient care and resource allocation.

While existing standards for systematic reviews (SRs)
and meta-analyses have improved aspects such as report-
ing and design, they may not address all potential issues.
A broader vision is necessary to ensure the highest quality
of research. Simply focusing on the number of published
SRs is insufficient; the true goal should be conducting
high-quality research that expands scientific knowledge
and understanding. This requires identifying and mitigat-
ing potential errors and biases throughout the research
process.

Flawed SRs can lead to significant consequences, in-
cluding misguided healthcare decisions, wasted resources,
and ultimately, patient harm. Therefore, continuous im-
provement in methodology is crucial.

Authors’ Contributions
All the authors have contributed to the study design, da-
ta collection, data analysis, and manuscript editing.

Ethical Considerations
Not applicable.

Acknowledgment

This study was a part of the PhD. dissertation in
Knowledge and Information Science at Kharazmi Univer-
sity. All the authors thank all those who contributed to this
study. They also sincerely appreciate Dr. Seyed Abbas
Motevalian for all valuable comments and suggestions.

Conflict of Interests
The authors declare that they have no competing interests.

References

1.Aleu FG, Flores F, Perez J, Gonzalez R, Garza-Reyes JA, editors.
Assessing systematic literature review bias: Kaizen events in hospitals
case study. Proceedings of the International Conference on Industrial
Engineering and Operations Management; 2020.

2.Booth A, Lewin S, Glenton C, Munthe-Kaas H, Toews I, Noyes J, et
al. Applying GRADE-CERQual to qualitative evidence synthesis
findings-paper 7: understanding the potential impacts of dissemination
bias. Implement Sci. 2018;13(Suppl 1):12.

3.Kirkham JJ, Altman DG, Chan AW, Gamble C, Dwan KM,
Williamson PR. Outcome reporting bias in trials: a methodological
approach for assessment and adjustment in systematic reviews. Bmj.
2018;362:k3802.

4.Dissemination CfRa. Systematic Reviews: CRD's guidance for
undertaking reviews in health care: CRD, University of York; 2008.

5.Katikireddi SV, Egan M, Petticrew M. How do systematic reviews
incorporate risk of bias assessments into the synthesis of evidence? A
methodological ~ study. J  Epidemiol Community  Health.
2015;69(2):189-95.

6.Toannidis JP. The Mass Production of Redundant, Misleading, and

http://mjiri.ilums.ac.ir
Med J Islam Repub Iran. 2025 (6 May); 39:64.

7


http://dx.doi.org/10.47176/mjiri.39.64
https://mjiri.iums.ac.ir/article-1-9363-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-08-01 ]

[ DOI: 10.47176/mijiri.39.64 ]

Methodological and Systematic Errors in Systematic Reviews in Health Domain

Conflicted Systematic Reviews and Meta-analyses. Milbank Q.
2016;94(3):485-514.

7.Baradaran Attar Moghaddam H. Systematic review & mata-analysis:
concepts, applications & statistical practices. Rasht: Gap; 2018.

8.Haghdoost A-A, Sadeghirad B, Hajarizadeh B, Mirzazadeh A. The
Application of Systematic Review and Meta-analysis Concepts in
Summarizing the Findings of Observational Studies. Iranian Journal of
Psychiatry. 2007;2(4):132-6.

9.Grant MJ, Booth A. A typology of reviews: an analysis of 14 review
types and associated methodologies. Health Information & Libraries
Journal. 2009;26(2):91-108.

10. Jackson JL, Kuriyama A. From the Editors' Desk: Bias in Systematic
Reviews-Let the Reader Beware. J Gen Intern Med. 2018;33(2):133-5.

11. Khorrami Markaney A, Yaghmaee F, Habibzadeh H. Research error
in medical sciences studies and other control strategies. Nursing and
Midwifery Journal. 2010;8(3):175-82.

12. Frampton G, Whaley P, Bennett M, Bilotta G, Dorne J-LCM, Eales
J, et al. Principles and framework for assessing the risk of bias for
studies included in comparative quantitative environmental systematic
reviews. Environmental Evidence. 2022;11(1):12.

13. Azizi F. Systematic review articles and meta-analyses: advantages
and challenges. Iranian Journal of Endocrinology and Metabolism.
2018;20(2):57-8.

14. Higgins J, Thomas J, Chandler J, M C, T L, MJ P, et al. Cochrane
Handbook for Systematic Reviews of Interventions Version 6.4.
Chichester: The Cochrane Collaboration, Wiley Blackwell; 2023.

15. Higgins J, Thomas J. Cochrane Handbook for Systematic Reviews of
Interventions Version 6.3. Chichester: The Cochrane Collaboration,
Wiley Blackwell; 2022.

16. Ayorinde AA, Williams I, Mannion R, Song F, Skrybant M, Lilford
RJ, et al. Publication and related biases in health services research: A
systematic review of empirical evidence. BMC Med Res Methodol.
2020;20(1).

17. Weisberg HT. Bias and Causation: models and judgment for valid
comparisons. Hoboken: John Wiley & Sons; 2010.

18. Stewart A. Basic Statistics and Epidemiology: a practical guide. Boca
Raton: CRC Press; 2022.

19. Lash TL, Fox MP, Fink AK. Applying Quantitative Bias Analysis to
Epidemiologic Data. London: Springer; 2009.

20. Herkner H. Bias in systematic reviews: Considerations when
updating your knowledge. Evidence-Based Anaesthesia and Intensive
Care2006. p. 61-76.

21. Almeida CPBd, Goulart BNGd. How to avoid bias in systematic
reviews of observational studies. Revista CEFAC. 2017;19.

22. loannidis JPA, Trikalinos TA. Early extreme contradictory estimates
may appear in published research: The Proteus phenomenon in
molecular genetics research and randomized trials. J Clin Epidemiol.
2005;58(6):543-9.

23. Redulla R. Bias because of selective inclusion and reporting of
outcomes and analyses in systematic reviews of randomized trials of
healthcare interventions. Int J Evid Based Healthc. 2016;14(4):183-5.

24. Curkovi¢ M, Kosec A. Bubble effect: including internet search
engines in systematic reviews introduces selection bias and impedes
scientific reproducibility. BMC Med Res Methodol. 2018;18(1):130.

25. Page MJ, McKenzie JE, Kirkham J, Dwan K, Kramer S, Green S, et
al. Bias due to selective inclusion and reporting of outcomes and
analyses in systematic reviews of randomised trials of healthcare
interventions. Cochrane Database Syst Rev. 2014;2014(10):Mr000035.

26. Granados-Duque V, Garcia-Perdomo HA. Systematic review and
meta-analysis: Which pitfalls to avoid during this process. Int Braz J
Urol. 2021;47(5):1037-41.

27. Wieland LS, Gagnier J. Cochrane risk of bias tool 2.0: Assessing
performance and detection bias in systematic reviews of unblinded
trials. Global Advances in Health and Medicine. 2020;9:32-3.

28. Stewart L, Tierney J, Burdett S. Do Systematic Reviews Based on
Individual Patient Data Offer a Means of Circumventing Biases
Associated with Trial Publications? Rothstein HR, Sutton AlJ,
Borenstein M, editors. Oxford: Blackwell Science Publ; 2005. 261-86

p.

29. Babic A, Pijuk A, Brazdilova L, Georgieva Y, Pereira MAR, Pericic
TP, et al. The judgement of biases included in the category "other
bias" in Cochrane systematic reviews of interventions: a systematic
survey. BMC Med Res Methodol. 2019;19:10.

30. Faggion CM, Jr., Diaz KT. Overview authors rarely defined
systematic reviews that are included in their overviews. J Clin

8 http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2025 (6 May); 39:64.

Epidemiol. 2019;109:70-9.

31. Schmucker C, Bluemle A, Briel M, Portalupi S, Lang B, Motschall
E, et al. A protocol for a systematic review on the impact of
unpublished studies and studies published in the gray literature in
meta-analyses. Syst Rev. 2013;2:24.

32. Dieste O, Grimank A, Juristo N, Saxena H, editors. Quantitative
determination of the relationship between internal validity and bias in
software engineering experiments: Consequences for systematic
literature reviews. International Symposium on Empirical Software
Engineering and Measurement; 2011.

33. Sinha MK, Montori VM. Reporting bias and other biases affecting
systematic reviews and meta-analyses: a methodological commentary.
Expert Rev Pharmacoecon Outcomes Res. 2006;6(5):603-11.

34. Hopp L. Risk of bias reporting in Cochrane systematic reviews. Int J
Nurs Pract. 2015;21(5):683-6.

35. Reeves BC, van Binsbergen J, van Weel C. Systematic reviews
incorporating evidence from nonrandomized study designs: reasons for
caution when estimating health effects. Eur J Clin Nutr. 2005;59 Suppl
1:S155-61.

36. Jacobsen K. A taxonomy of bias in systematic reviews. J Epidemiol
Community Health. 2011;65:A116-A7.

37. Stoll CRT, Izadi S, Fowler S, Green P, Suls J, Colditz GA. The value
of a second reviewer for study selection in systematic reviews. Res
Synth Methods. 2019;10(4):539-45.

38. Drucker AM, Fleming P, Chan A-W. Research Techniques Made
Simple: Assessing Risk of Bias in Systematic Reviews. J Invest
Dermatol. 2016;136(11):e109-¢14.

39. Szklo M, Nieto FJ. Epidemiology: beyond the basics. Burlington:
Johns & Bartlett Learning; 2019.

40. Lindsley K, Fusco N, Li T, Scholten R, Hooft L. Clinical trial
registration was associated with lower risk of bias compared with non-
registered trials among trials included in systematic reviews. J Clin
Epidemiol. 2022;145:164-73.

41. Tricco AC, Tetzlaff J, Sampson M, Fergusson D, Cogo E, Horsley T,
et al. Few systematic reviews exist documenting the extent of bias: a
systematic review. J Clin Epidemiol. 2008;61(5):422-34.

42. Tse SLA, Yu ITS. Clinical Epidemiology Workshop 11-Sources of
bias in systematic reviews with or without meta-analysis. Hong Kong
Med J. 2013;19(2):156-8.

43. Ayorinde AA, Williams I, Mannion R, Song F, Skrybant M, Lilford
RJ, et al. Assessment of publication bias in systematic reviews of
health services and delivery research. J Epidemiol Community Health.
2018;72:A79-A.

44. Ayorinde AA, Williams I, Mannion R, Song FJ, Skrybant M, Lilford
RIJ, et al. Assessment of publication bias and outcome reporting bias in
systematic reviews of health services and delivery research: A meta-
epidemiological study. Plos One. 2020;15(1):17.

45. Miiller KF, Briel M, D'Amario A, Kleijnen J, Marusic A, Wager E, et
al. Defining publication bias: protocol for a systematic review of
highly cited articles and proposal for a new framework. Syst Rev.
2013;2:34.

46. Mueller KF, Briel M, Strech D, Meerpohl JJ, Lang B, Motschall E, et
al. Dissemination bias in systematic reviews of animal research: a
systematic review. PLoS One. 2014;9(12):e116016.

47. Turner L, Boutron I, Hrobjartsson A, Altman DG, Moher D. The
evolution of assessing bias in Cochrane systematic reviews of
interventions: celebrating methodological contributions of the
Cochrane Collaboration. Syst Rev. 2013;2:79.

48. Winters M, Weir A. Grey matters; on the importance of publication
bias in systematic reviews. Br J Sports Med. 2017;51(6):488-9.

49. Dong B, Ma C. How does the bias influence the quality of systematic
reviews. Chinese Journal of Clinical Rehabilitation. 2003;7(3):368-9.
50. Camargo CP, Gemperli R, Rohrich RJ. How to Distinguish Best
Evidence from Bias: A Basic Guide to Understanding a Systematic

Review. Plast Reconstr Surg Glob Open. 2020;8(2):€2625.

51. Bally S, Cottin J, Gagnieu MC, Lega JC, Verstuyft C, Rheims S, et
al. Publication bias in pharmacogenetics of adverse reaction to
antiseizure drugs: an umbrella review and meta-epidemiological study.
PLoS One. 2022;17(12):¢0278839.

52. Mikelis F, Tzanetakis GN, Koletsi D. Is data missing? An assessment
of publication bias in orthodontic systematic reviews from 2010 to
2021. Eur J Orthod. 2022;44(4):468-75.

53. Knobloch K, Yoon U, Vogt PM. Preferred reporting items for
systematic reviews and meta-analyses (PRISMA) statement and
publication bias. J Craniomaxillofac Surg. 2011;39(2):91-2.


http://dx.doi.org/10.47176/mjiri.39.64
https://mjiri.iums.ac.ir/article-1-9363-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-08-01 ]

[ DOI: 10.47176/mijiri.39.64 ]

R. Vesal Azad, et al.

54. Lee A, Copas JB, Henmi M, Gin T, Chung RC. Publication bias
affected the estimate of postoperative nausea in an acupoint
stimulation systematic review. J Clin Epidemiol. 2006;59(9):980-3.

55. Hedin RJ, Umberham BA, Detweiler BN, Kollmorgen L, Vassar M.
Publication Bias and Nonreporting Found in Majority of Systematic
Reviews and Meta-analyses in Anesthesiology Journals. Anesth Analg.
2016;123(4):1018-25.

56. Briel M, Miiller KF, Meerpohl JJ, von Elm E, Lang B, Motschall E,
et al. Publication bias in animal research: a systematic review protocol.
Syst Rev. 2013;2:23.

57. Atakpo P, Vassar M. Publication bias in dermatology systematic
reviews and meta-analyses. J Dermatol Sci. 2016;82(2):69-74.

58. Barbui C, Cipriani A. Publication bias in systematic reviews. Arch
Gen Psychiatry. 2007;64(7):868.

59. Khayyamfar A, Khosravi S, Maghsoudi R, Shakiba B. Publication
Bias in Urology Systematic Reviews and Meta-Analyses. Urol J. 2022.

60. Onishi A, Furukawa TA. Publication bias is underreported in
systematic reviews published in high-impact-factor journals:
metaepidemiologic study. J Clin Epidemiol. 2014;67(12):1320-6.

61. Torgerson CJ. Publication bias: The Achilles' heel of systematic
reviews? Br J Educ Stud. 2006;54(1):89-102.

62. Copas JB, Shi JQ. A sensitivity analysis for publication bias in
systematic reviews. Stat Methods Med Res. 2001;10(4):251-65.

63. Sterne JA, Egger M, Smith GD. Systematic reviews in health care:
Investigating and dealing with publication and other biases in meta-
analysis. Bmj. 2001;323(7304):101-5.

64. Parekh-Bhurke S, Kwok CS, Pang C, Hooper L, Loke YK, Ryder JJ,
et al. Uptake of methods to deal with publication bias in systematic
reviews has increased over time, but there is still much scope for
improvement. J Clin Epidemiol. 2011;64(4):349-57.

65. Song F, Eastwood AJ, Gilbody S, Duley L, Sutton AJ. Publication
and related biases. Health Technol Assess. 2000;4(10):1-115.

66. Song F, Parekh S, Hooper L, Loke YK, Jj R, Sutton A, et al.
Dissemination and publication of research findings: An updated
review of related biases. Health technology assessment (Winchester,
England). 2010;14:iii, ix-xi, 1.

67. Millett D. Bias in systematic reviews? J Orthod. 2011;38(3):158-60.

68. Salandra R, Criscuolo P, Salter A. Directing scientists away from
potentially biased publications: the role of systematic reviews in health
care. Res Policy. 2021;50(1):13.

69. Bes-Rastrollo M, Schulze MB, Ruiz-Canela M, Martinez-Gonzalez
MA. Financial conflicts of interest and reporting bias regarding the
association between sugar-sweetened beverages and weight gain: a
systematic review of systematic reviews. PLoS  Med.
2013;10(12):e1001578; dicsussion e.

70. Dwan KM, Williamson PR, Kirkham JJ. Impact of outcome
reporting bias Do systematic reviews still exclude studies with "no
relevant outcome data"? BMJ-British Medical Journal. 2017;358:3.

71. Kirkham JJ, Dwan KM, Altman DG, Gamble C, Dodd S, Smyth R, et
al. The impact of outcome reporting bias in randomised controlled
trials on a cohort of systematic reviews. Bmj. 2010;340:¢365.

72. Dickersin K, Qureshi R. The Importance of Reporting Biases in
Patient Care: Can We Trust the Evidence From Either Individual
Studies or Systematic Reviews? Ann Intern Med. 2018;169(6):413-5.

73. Bruschettini M, Axelsson I, Karsten Juhl Jorgensen K. [Many
sources of bias in medical research: experience from systematic
reviews]. Lakartidningen. 2023;120.

74. Kirkham JJ, Riley RD, Williamson PR. A multivariate meta-analysis
approach for reducing the impact of outcome reporting bias in
systematic reviews. Stat Med. 2012;31(20):2179-95.

75. Shah K, Egan G, Huan LN, Kirkham J, Reid E, Tejani AM. Outcome
reporting bias in Cochrane systematic reviews: a cross-sectional
analysis. BMJ Open. 2020;10(3):¢032497.

76. Nankervis H, Baibergenova A, Williams HC, Thomas KS.
Prospective registration and outcome-reporting bias in randomized
controlled trials of eczema treatments: a systematic review. J Invest
Dermatol. 2012;132(12):2727-34.

77. Littell JH, Gorman DM, Valentine JC, Pigott TD. Protocol:
Assessment of outcome reporting bias in studies included in Campbell
systematic reviews. Campbell Syst Rev. 2023;19(2):e1332.

78. Kahale LA, Diab B, Brignardello-Petersen R, Agarwal A, Mustafa
RA, Kwong J, et al. Systematic reviews do not adequately report or
address missing outcome data in their analyses: a methodological
survey. J Clin Epidemiol. 2018;99:14-23.

79. Page MJ, McKenzie JE, Forbes A. Many scenarios exist for selective

inclusion and reporting of results in randomized trials and systematic
reviews. J Clin Epidemiol. 2013;66(5):524-37.

80. Urlings MIJE, Duyx B, Swaen GMH, Bouter LM, Zeegers MP.
Citation bias and other determinants of citation in biomedical research:
findings from six citation networks. J Clin Epidemiol. 2021;132:71-8.

81. Egger M, Juni P, Cj B, Holenstein F, Sterne J. How Important are
Comprehensive Literature Searches and the Assessment of Trial
Quality in Systematic Reviews? Empirical Study. Health technology
assessment (Winchester, England). 2003;7:1-76.

82. Egger M, Zellweger-Zdhner T, Schneider M, Junker C, Lengeler C,
Antes G. Language bias in randomised controlled trials published in
English and German. The Lancet. 1997;350(9074):326-9.

83. Shiwa SR, Moseley AM, Maher CG, Pena Costa LO. Language of
publication has a small influence on the quality of reports of controlled
trials of physiotherapy interventions. J Clin Epidemiol. 2013;66:78-84.

84. Mao C, Li MF. Language Bias Among Chinese-Sponsored
Randomized Clinical Trials in Systematic Reviews and Meta-analyses-
Can Anything Be Done? JAMA Netw Open. 2020;3(5):3.

85. Grzybowski A, Kanclerz P. Language Bias and Methodological
Issues in Determining Reliable Evidence for Systematic Reviews.
JAMA Ophthalmol. 2019;137(1):118-9.

86. Stern C, Kleijnen J. Language bias in systematic reviews: you only
get out what you put in. JBI Evid Synth. 2020;18(9):1818-9.

87. Steinert T. Potential language bias in systematic reviews on the use
of coercion in psychiatry. Acta Psychiatr Scand. 2020;142(1):68-9.

88. Vassar M, Johnson AL, Sharp A, Wayant C. Citation bias in
otolaryngology  systematic reviews. J Med Libr Assoc.
2021;109(1):62-7.

89. Felson DT. Bias in meta-analytic research. J Clin Epidemiol.
1992;45(8):885-92.

90. Caulfield T. Biotechnology and the popular press: hype and the
selling of science. Trends in Biotechnology. 2004;22(7):337-9.

91. Duyx B, Swaen GMH, Urlings MJE, Bouter LM, Zeegers MP. The
strong focus on positive results in abstracts may cause bias in
systematic reviews: a case study on abstract reporting bias. Syst Rev.
2019;8(1):174.

92. Li Z, Yang Z, Xiang X, Gao P, Shu Z, Huang Y, et al.
Methodological bias and variation of systematic reviews on diagnostic
test accuracy. Chinese Journal of Endemiology. 2016;37(2):286-90.

93. Egger M, Dickersin K, Davey Smith G. In: Egger M, Smith GD,
Altman DG (eds). Systematic Reviews in Health Care: Meta-analysis
in Context, London: BMJ Books, 2001.

94. Edwards P, Clarke M, DiGuiseppi C, Pratap S, Roberts I, Wentz R.
Identification of randomized controlled trials in systematic reviews:
accuracy and reliability of screening records. Stats Med
2002;21:1635-40.

95. Aamodt M, Huurdeman H, Stromme H. Librarian Co-Authored
Systematic Reviews are Associated with Lower Risk of Bias
Compared to Systematic Reviews with Acknowledgement of
Librarians or No Participation by Librarians. Evid Based Lib Inf Pract.
2019;14(4):103-27.

96. Dos Santos MBF, Agostini BA, de Moraes RR, Schwendicke F,
Sarkis-Onofre R. Industry sponsorship bias in clinical trials in implant
dentistry: Systematic review and meta-regression. J Clin Periodontol.
2019;46(4):510-9.

97. Viswanathan M, Carey TS, Belinson SE, Berliner E, Chang SM,
Graham E, et al. A proposed approach may help systematic reviews
retain needed expertise while minimizing bias from nonfinancial
conflicts of interest. J Clin Epidemiol. 2014;67(11):1229-38.

98. Kirkham JJ, Altman DG, Williamson PR. Bias due to changes in
specified outcomes during the systematic review process. PLoS One.
2010;5(3):¢9810.

99. McGrath TA, Bowdridge JC, Prager R, Frank RA, Treanor L,
Dehmoobad Sharifabadi A, et al. Overinterpretation of Research
Findings: Evaluation of "Spin" in Systematic Reviews of Diagnostic
Accuracy Studies in High-Impact Factor Journals. Clin Chem.
2020;66(7):915-24.

100. Foster BK, Hayes DS, Constantino J, Garsed JA, Baylor JL,
Grandizio LC. Reporting Bias in Systematic Reviews and Meta-
Analyses Related to the Treatment of Distal Radius Fractures: The
Presence of Spin in the Abstract. Hand (N Y).
2022:15589447221120848.

101. Yavchitz A, Ravaud P, Altman DG, Moher D, Hrobjartsson A,
Lasserson T, et al. A new classification of spin in systematic reviews
and meta-analyses was developed and ranked according to the

http://mjiri.ilums.ac.ir 9
Med J Islam Repub Iran. 2025 (6 May); 39:64.



http://dx.doi.org/10.47176/mjiri.39.64
https://mjiri.iums.ac.ir/article-1-9363-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-08-01 ]

[ DOI: 10.47176/mijiri.39.64 ]

Methodological and Systematic Errors in Systematic Reviews in Health Domain

severity. J Clin Epidemiol. 2016;75:56-65.

102. Drucker AM, Fleming P, Chan AW. Research Techniques Made
Simple: Assessing Risk of Bias in Systematic Reviews. J Invest
Dermatol. 2016;136(11):e109-e14.

103. Gartlehner G, Morgan L, Thieda P, Fleg A. The effect of study
sponsorship on a systematically evaluated body of evidence of head-
to-head trials was modest: secondary analysis of a systematic review. J
Clin Epidemiol. 2010;63(2):117-25.

104. Hopp L. Risk of bias reporting in Cochrane systematic reviews. Int
J Nurs Pract. 2015;21(5):683-6.

105. Babic A, Tokalic R, Amilcar Silva Cunha J, Novak I, Suto J, Vidak
M, et al. Assessments of attrition bias in Cochrane systematic reviews
are highly inconsistent and thus hindering trial comparability. BMC
Med Res Methodol. 2019;19(1):76.

106. Dias S, Welton NJ, Ades AE. Study designs to detect sponsorship
and other biases in systematic reviews. J Clin Epidemiol.
2010;63(6):587-8.

107. Chalmers I, Matthews R. What are the implications of optimism
bias in clinical research? Lancet 2006;367:449¢50.

108. Song F, Harvey I, Lilford R. Adjusted indirect comparison may be
less biased than direct comparison for evaluating new pharmaceutical
interventions. J Clin Epidemiol 2008;61:455¢63.

109. Mower WR. Evaluating Bias and Variability in Diagnostic Test
Reports. Annals of Emergency Medicine. 1999;33(1):85-91.

110.Collaboration CoB. Verification bias 2019 [Available from:
https://catalogofbias.org/biases/verification-bias/.

111. Viswanathan M, Patnode CD, Berkman ND, et al. Assessing the
Risk of Bias in Systematic Reviews of Health Care Interventions. 2017
Dec 13. In: Methods Guide for Effectiveness and Comparative
Effectiveness Reviews [Internet]. Rockville (MD): Agency for
Healthcare Research and Quality (US); 2008-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK519366/

112. Sadaie MR. Publication Bias and Systematic Error: How to Review
Health Sciences Evidence. Int J Drug Res Clin. 2024;2(1):e8-e.

113. Riveros C, Dechartres A, Perrodeau E, Haneef R, Boutron I,
Ravaud P. Timing and completeness of trial results posted at
ClinicalTrials.gov and published in journals. PLoS Med.
2013;10(12):e1001566; discussion e.

114. Carole L, Salmaan K, Pierre T, Anna-Bettina H, Konstantinos IB,
Dawid P. Assessing the methodological quality and risk of bias of
systematic reviews: primer for authors of overviews of systematic
reviews. BMJ Medicine. 2024;3(1):¢000604.

115. Durach C, Kembro J, Wieland A. A New Paradigm for Systematic
Literature Reviews in Supply Chain Management. Journal of Supply
Chain Management. 2017;53.

116. Mohammadi M, Shirani F, Sadeghi M. Types of Bias in Clinical
Trial Studies: A Review Study. Journal of Urmia School of Nursing
and Midwifery. 2019;16(4):273-85.

10 http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2025 (6 May); 39:64.


http://dx.doi.org/10.47176/mjiri.39.64
https://mjiri.iums.ac.ir/article-1-9363-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-08-01 ]

[ DOI: 10.47176/mijiri.39.64 ]

R. Vesal Azad, et al.

Appendix 1. Characteristics of included studies

NO

Author’s Name

Atrticle Title

10.
1.

12.

Booth, A, et al.

Aleu, FG, et al.

Ayorinde AA, et al.

Ayorinde AA, et al.

Babic A, et al.

Redulla, R, et al.

Kirkham, JJ, et al.

Page, Matthew J, et
al.

Herkner, H, et al.

Millett, D, et al.
Curkovié, M, et al.

Vassar, Matt, et al.

Applying GRADE-CERQual to qualitative
evidence synthesis findings-paper 7: under-
standing the potential impacts of dissemina-
tion bias

Assessing systematic literature review bias

Assessment of publication bias in systemat-
ic reviews of health services and delivery
research

Assessment of publication bias and outcome
reporting bias in systematic reviews of
health services and delivery research
Assessments of attrition bias in Cochrane
systematic reviews are highly inconsistent
and thus hindering trial comparability

Bias because of selective inclusion and
reporting of outcomes and analyses in sys-
tematic reviews of randomized trials of
healthcare interventions

Bias due to changes in specified outcomes
during the systematic review process

Bias due to selective inclusion and reporting
of outcomes and analyses in systematic
reviews of randomised trials of healthcare
interventions

Bias in systematic reviews: Considerations
when updating your knowledge

Bias in systematic reviews?

Bubble effect: including internet search
engines in systematic reviews introduces
selection bias and impedes scientific repro-
ducibility

Citation bias in otolaryngology systematic
reviews

Errors Pub Year
Research Dissemination Bias 2018
Systematic Literature Review 2020
Bias
Publication Bias 2018
Publication Bias 2020
Outcome Reporting Bias
(ORB)
Attrition Bias (Incomplete 2019

Outcome Data)

Selection Bias 2016
Reporting of Outcomes and

Analyses Bias

Bias due to changes in speci- 2010

fied outcomes during the sys-

tematic review process

Selection Bias 2014
Reporting of Outcomes and

Analyses Bias

Selection Bias 2006
Performance Bias

Information Bias

Detection Bias

Attrition Bias

Publication Bias

Retrieval Bias

Biased Inclusion Criteria

Time Lag Bias

Multiple Publication Bias

Citation Bias and Reference

Bias

Language Bias

“Place of Publication” Bias

Outcome Reporting Bias

Verification Bias

Incorporation Bias

Ascertainment Bias

Spectrum Bias

Outcome Reporting Bias 2011
Selection Bias 2018
Research Bubble Effect

Citation Bias 2011

http://mjiri.iums.ac.ir

Med J Islam Repub Iran. 2025 (6 May); 39:64.

11


http://dx.doi.org/10.47176/mjiri.39.64
https://mjiri.iums.ac.ir/article-1-9363-en.html

[ Downloaded from mjiri.iums.ac.ir on 2025-08-01 ]

[ DOI: 10.47176/mijiri.39.64 ]

Methodological and Systematic Errors in Systematic Reviews in Health Domain

Appendix 1. Characteristics of included studies

NO Author’s Name Article Title Errors Pub Year
13. Lindsley K, et al. Clinical trial registration was associated Random Sequence Generation 2022
with lower risk of bias compared with Allocation Concealment Bias
non-registered trials among trials included Performance Bias
in systematic reviews Detection Bias
Outcome Reporting Bias
14. Wieland, L.S, etal.  Assessing performance and detection bias Selection Bias 2020
in systematic reviews of unblinded trials Performance Bias
Detection Bias
Outcome Reporting Bias
15. Granados-Duque V,  Systematic review and meta-analysis: Selection Bias 2021
et al. Which pitfalls to avoid during this process Publication Bias
16. Miiller, KF, et al. Defining publication bias: protocol for a Publication Bias 2013
systematic review of highly cited articles
and proposal for a new framework
17. Salandra R, et al. Directing scientists away from potentially Outcome Reporting Bias 2021
biased publications: the role of systematic
reviews in health care
18. Miiller, KF, et al. Dissemination bias in systematic reviews Publication Bias 2014
of animal research
19. Stewart, L, et al. Do Systematic Reviews Based on Individ- Outcome Reporting Bias 2005
ual Patient Data Offer a Means of Circum- Publication Bias
venting Biases Associated with Trial Pub- Duplicate Publication Bias
o
lications? Selection Bias
Implementation Bias
Patient-Exclusion Bias
Time-Point Bias
Availability Bias
Time Lag Bias
20. Gartlehner G, etal.  The effect of study sponsorship on a sys- Industry Sponsorship Bias 2010
tematically evaluated body of evidence of
head-to-head trials was modest
21 Turner, L, et al. The evolution of assessing bias in Reporting Bias 2013
Cochrane systematic reviews of interven- Publication Bias
tions: celebrating methodological contri- Selective Outcome Reporting Bias
butions of the Cochrane Collaboration
http://mjiri.iums.ac.ir
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22.

23.

24.

25.

26.

217.

Tricco, C, et al.

Bes-Rastrollo, M, et
al.

Jackson, JL, et al.

Winters, M, et al.

Dong, B, et al.

Camargo, CP, et al.

Few systematic reviews exist documenting
the extent of bias: a systematic review

Financial conflicts of interest and reporting
bias regarding the association between
sugar-sweetened beverages and weight
gain: a systematic review of systematic
reviews

Bias in Systematic Reviews—Let the
Reader Beware

Gray matters; on the importance of publica-
tion bias in systematic reviews

How does the bias influence the quality of
systematic reviews

How to distinguish best evidence from
bias: a basic guide to understanding a sys-
tematic review

Bias in Identifying Studies 2008
(Sampling Bias)

Publication Bias

Gray Literature Bias

Funding Bias

Time Lag Bias

Abstract to Full Publication
Bias

“Place of Publication” Bias
Country of Conduct Bias
Language Bias

Indexing Bias

Search Bias

Citation Bias
Multiple/Duplicate Publication
Bias

Inclusion Criteria Bias
Selector Bias

Bias in Scoring Study Quality
Extractor Bias

Study Quality Bias

Recording Error Bias

Outcome Reporting Bias
Indirect Comparison Bias
Financial Conflicts of Interest 2013
Bias

Outcome Reporting Bias

Study Design Bias 2018
Search Bias

Quality of Included Articles

Bias

Publication Bias

Data Analyze and Reported

Bias

Outcome Time Points Bias

Publication Bias 2017
Gray Literature Bias

Publication Bias 2003
Literature Retrieval Bias

Literature Inclusion Bias

Publication Bias 2020
Performance Bias

Detection Bias

Attrition Bias

Outcome Reporting Bias

Contflict of Interest Bias
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28.

29.

30.

31.

32.
33.

Dwan, KM, et al.

Bally, S, etal.

Mikelis, F, et al.
Babic, A, et al.

Kirkham, JJ, et al.

Dickersin, K, et al.

Impact of outcome reporting bias do system-
atic reviews still exclude studies with "no
relevant outcome data"?

The impact of outcome reporting bias in
randomised controlled trials on a cohort of
systematic reviews

Publication bias in pharmacogenetics of
adverse reaction to antiseizure drugs

The Importance of Reporting Biases in Pa-
tient Care: Can We Trust the Evidence from
Either Individual Studies or Systematic
Reviews?

Is data missing?

The judgement of biases included in the
category “other bias” in Cochrane systematic
reviews of interventions

Outcome Reporting Bias (No
Relevant Outcome Data: NROD)

Outcome Reporting Bias

Publication Bias

Outcome Reporting Bias

Publication Bias
Other Biases Include:
Baseline  Characteristics  of
Participants Bias

Funding Bias

Sample Size Bias

Outcome Reporting Bias
Conflict of Interest Bias
Inclusion/Exclusion Criteria Bias
Confounding Error

Data Analyses Bias

Outcome Domains and Out-
come Measures Bias
Co-Interventions Bias
Deviations from the Protocol
Bias

Randomisation Error
Recruitment bias

Selection Bias

Study Design Bias

Study Quality Bias
Intention-to-treat analysis (ITT)
Bias

Compliance Bias

Attrition Bias

Publication Bias

Adequacy of Comparators Bias
Researcher Allegiance Bias
Study Duration Bias

Vested Interest Bias

Protocol Registration Bias
Terminated Early Bias

Blinding Bias

Clustering Bias

2017

2010

2022

2018

2022
2019
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34, Mao, C, et al. Language bias among Chinese-sponsored Language Bias 2020
randomized clinical trials in systematic re-
views and meta-analyses can anything be
done?
35. Grzybowski, A, etal.  Language bias and methodological issues in Language Bias 2019
determining reliable evidence for systematic
reviews
36. Stern, C, et al. Language bias in systematic reviews: you Language Bias 2020
only get out what you put in
37. Aamodt, M, et al. Librarian co-authored systematic reviews are Librarian co-Authorship Bias 2019
associated with lower risk of bias compared
to systematic reviews with acknowledgement
of librarians or no participation by Librarians
38. Page, MJ, et al. Many scenarios exist for selective inclusion Selective Inclusion and Report- 2013
and reporting of results in randomized trials ing of Results Bias
and systematic reviews
39. Bruschettini, M, et Many sources of bias in medical research: Outcome Reporting Bias 2023
al. experience from systematic reviews
40. Li, Z, et al. Methodological bias and variation of sys- Methodological Bias 2016
tematic reviews on diagnostic test accuracy
41. Kirkham, JJ, et al. A multivariate meta-analysis approach for Outcome Reporting Bias 2012
reducing the impact of outcome reporting
bias in systematic reviews
42, Shah, K, et al. Outcome reporting bias in Cochrane system- Outcome Reporting Bias 2020
atic reviews
43, Kirkham, JJ, et al. Outcome reporting bias in trials: a methodo- Outcome Reporting Bias 2018
logical approach for assessment and adjust-
ment in systematic reviews
44, McGrath, TA, et al. Overinterpretation of Research Findings: Spine 2020
Evaluation of "Spin" in Systematic Reviews
of Diagnostic Accuracy Studies in High-
Impact Factor Journals
45, Faggion, CM, et al. Overview authors rarely defined systematic Publication Bias 2019
reviews that are included in their overviews Database Bias
Methodology Bias
Selection Bias
Non-Reproducibility Error
Non-Comprehensiveness Error
46. Zhang, et al. Potential bias due to the definition of RCTs Inclusion/Exclusion Criteria Bias 2013
for inclusive criteria of systematic reviews
published in Chinese journals
47. Steinert, T, et al. Potential language bias in systematic reviews Language Bias 2020
on the use of coercion in psychiatry
48. Knobloch, K, et al. Preferred reporting items for systematic Publication Bias 2011

reviews and meta-analyses (PRISMA)
statement and publication bias
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49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

61.

62.

Frampton, G, et al.

Viswanathan, M, et
al.

Nankervis, H, et al.

Schmucker, C, et al.

Littell, JH, et al.

Ayorinde, AA, et al.

Lee, A, et al.

Hedin, RJ, et al.

Briel, M, et al.
Atakpo, P, et al.

Barbui, C, et al.
Khayyamfar A, et al.

Onishi, A, et al.

Torgerson, Carole J.

Principles and framework for assessing the
risk of bias for studies included in compara-
tive quantitative environmental systematic
reviews

A proposed approach may help systematic
reviews retain needed expertise while min-
imizing bias from nonfinancial conflicts of
interest

Prospective registration and outcome-
reporting bias in randomized controlled
trials of eczema treatments

A protocol for a systematic review on the
impact of unpublished studies and studies
published in the gray literature in meta-
analyses

Assessment of outcome reporting bias in
studies included in Campbell systematic
reviews

Publication and related biases in health
services research: a systematic review of
empirical evidence

Publication bias affected the estimate of
postoperative nausea in an acupoint stimula-
tion systematic review

Publication bias and nonreporting found in
majority of systematic reviews and meta-
analyses in anesthesiology Journals
Publication bias in animal research: a sys-
tematic review protocol

Publication bias in dermatology systematic
reviews and meta-analyses

Publication bias in systematic reviews
Publication bias in urology systematic re-
views and meta-analyses

Publication bias is underreported in system-
atic reviews published in high-impact-factor
journals

Publication bias: the achilles' heel of sys-
tematic reviews?

Systematic Error
Random Error

Nonfinancial Conflicts of Inter-
est Bias

Outcome Reporting Bias
Selective Reporting Bias

Selection Bias
Publication Bias
Unpublished Studies Bias
Gray Literature Bias
Outcome Reporting Bias

Publication Bias

Biases Associated with Design
and Conduct of Research
Outcome Reporting Bias
Time-Lag Bias

Citation Bias

Media Attention Bias
P-Hacking Bias

Biases Associated with Report-
ing of Research Findings and
Their Accessibility

Biases Associated with Further
Dissemination and Uptake of
Research Evidence by Users
Publication Bias

Publication Bias

Publication Bias

Publication Bias

Publication Bias
Publication Bias

Publication Bias

Publication Bias

Unpublished Studies and Gray
Literature Bias

2020

2014

2012

2013

2023

2020

2006

2016

2013

2016

2007
2022

2014

2006
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Dieste, O, et al.

Sinha, MK, et al.

Foster, BK, et al.

Hopp, Lisa

Copas, JB, et al.

Duyx, B, et al.

Dias, S, et al.

Kahale, LA, et al.

Sterne, JAC, et al.

Reeves, BC, et al.

Mickenautsch, Stef-
fen
Jacobsen, K.

Parekh-Bhurke, S, et
al.

Stoll, C, et al.

Quantitative determination of the relation-
ship between internal validity and bias in
software engineering experiments: Conse-
quences for systematic literature reviews

Reporting bias and other biases affecting
systematic reviews and meta-analyses: a
methodological commentary

Reporting bias in systematic reviews and
meta-analyses related to the treatment of
distal radius fractures: the presence of spin
in the abstract

Risk of bias reporting in Cochrane system-
atic reviews

A sensitivity analysis for publication bias in
systematic reviews

The strong focus on positive results in
abstracts may cause bias in systematic
reviews: a case study on abstract reporting
bias

Study designs to detect sponsorship and
other biases in systematic reviews

Systematic reviews do not adequately re-
port or address missing outcome data in
their analyses

Systematic reviews in health care: Investi-
gating and dealing with publication and
other biases in meta-analysis

Systematic reviews incorporating evidence
from nonrandomized study designs: reasons
for caution when estimating health effects

Systematic reviews, systematic error and
the acquisition of clinical knowledge
A taxonomy of bias in systematic reviews

Uptake of methods to deal with publication
bias in systematic reviews has increased
over time, but there is still much scope for
improvement

The value of a second reviewer for study
selection in systematic reviews

Selection Bias
Performance Bias
Detection Bias

Attrition Bias

Outcome Reporting Bias
Selection Bias

Database Bias
Publication Bias
Funding Bias

Duplicate Publication Bias
Reporting Bias

Spin

Selection Bias
Performance Bias
Detection Bias
Attrition Bias
Reporting Bias
Publication Bias

Abstract Reporting Bias

Confounding Error

Optimism Bias OR Novelty Bias
Attrition Bias

Outcome Reporting Bias

Publication Bias
Reporting Bias

Selection Bias
Performance Bias
Detection Bias
Attrition Bias
Systematic Error

Selection Bias
Pipeline Bias
Indexing Biase
Search Bias
Eligibility Bias
Publication Bias

Selection Bias
Selector Bias
Screening Bias

2011

2006

2022

2015

2001

2019

2010

2018

2001

2005

2010

2011

2011

2011
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77. Baradaran Attar Systematic review & mata-analysis: con-
Moghadam, HR, et cepts, applications & statistical practices
al.

78. Higgins, JPT, et al. Cochrane handbook for systematic reviews
of interventions

79. Center for Reviews Systematic reviews: CRD's guidance for
and Dissemination undertaking reviews in health care
(CRD)

80. Weisberg, Herbert .~ Bias and causation: models and judgment for

valid comparisons

81. Stewart, Antony Basic statistics and epidemiology: a practical
guide

Research Dissemination Bias 2018
Publication Bias

Outcome Reporting Bias
Language Bias

Database Bias

Citation Bias

Duplicate Publication Bias

Gray Literature Bias

Time Lag Bias

Media Attention Bias

Selection Bias

Performance Bias

Attrition Bias

Detection Bias

Systematic Errors 2022
Random Errors

Outcome Reporting Bias
Selective reporting Bias
Recruitment Bias

Selection Bias

Attrition Bias

Detection Bias

Time Lag Bias

Publication Bias

Within-Study Bias
Multiple/Duplicate Publication
Bias

Citation Bias

Performance Bias

Language Bias

“Place of Publication” Bias
Language Bias 2008
Publication Bias

Selection Bias OR Allocation
Concealment Bias

Performance Bias

Attrition Bias

Outcome Reporting Bias
Selection Bias 2010
Information Bias

Confounding Error

Study Design Bias

Random Error 2022
Confounding Error

Selection Bias

Sampling Bias

Allocation Bias

Responder Bias

Information Bias

Recall Bias

Social Acceptability Bias
Recording Bias

Interviewer Bias

Follow-Up Bias

Misclassification Bias
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82. Lash, Timothy L, Applying quantitative bias analysis to Selection Bias 2009
et al. epidemiologic data Confounding Error
Information Bias
83. Drucker, AM, etal.  Research techniques made simple: as- Outcome Reporting Bias 2016
sessing risk of bias in systematic reviews Selection Bias
Detection Bias
Performance Bias
Attrition Bias
Spin
84. Almeida CPB de, How to avoid bias in systematic reviews Selection Bias 2017
et al. of observational studies Information Bias
Self-Selection Bias
Gray Literature Bias
Publication Bias
Confounding Error
85. Yavchitz, Amélie, A new classification of spin in systematic Misleading Reporting Spin 2016
et al. reviews and meta-analyses was developed Misleading Interpretation
and ranked according to the severity Spin
Inappropriate  Extrapolation
Spin
86. McGauran N, etal.  Reporting bias in medical research Reporting Bias 2010
Reporting Bias on a Study
Level
Reporting Bias on an Out-
come Level
87. Song, F, et al. Publication and related biases / Dissemi- Research Dissemination Bias 2000
88. nation and publication of research find- Publication Bias 2010

ings: an updated review of related biases

Positive Results Bias

Hot Stuff Bias

Time-Lag Bias

Pipeline Bias

Gray Literature Bias

Full Publication Bias
“Place of publication” Bias
Outcome Reporting Bias
Multiple/Duplicate  Publica-
tion Bias

Language Bias

Citation Bias

Database Bias

Indexing Bias

Retrieval Bias

Media Attention Bias
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