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Abstract. Background and aim of the work: Literature reviews have summarised the number of retracted studies 
and guidelines have been developed to prevent this issue. However, available data are scarce in the nursing 
field. Learning from other experiences may be able to increase awareness of the issue and prevent avoidable 
errors. Therefore, the intent of this study was to map retracted articles in the nursing field by investigating 
the reasons for retractions in order to elicit strategies to prevent their occurrence. Methods: A scoping review 
was performed by searching PubMed and Cumulative Index to Nursing and Allied Health (CINAHL) for 
articles published from 2001 to 2021. Quantitative primary and secondary studies related to the nursing 
field and written in English, with a “retracted article” message and/or presenting a retraction notice, have 
been included. The main reasons for retraction have been recorded, as well as the main features of the studies 
retracted. Results: Out of 274 studies, we detected 26 retractions, of which eight were literature reviews and 
seven were experimental studies. Editors were the most frequent party requiring retraction. The retracted 
studies originated from 11 countries and were mostly published (n = 19) in general nursing journals. Scien-
tific misconduct was the main cause of retraction (n = 18), while the remaining retractions were due to other 
types of errors. Conclusions: Most of the study retractions were issued by editors and originated mostly from 
high-scientific output countries. Scientific misconduct represented the principal cause of retraction; from 
these failures, educational strategies have been identified in order to prevent issues and to increase awareness 
among researchers and healthcare professionals. (www.actabiomedica.it)
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Introduction

Until 2000, the implications of the retraction of 
scientific publications aroused little attention, as evi-
denced by the lack of literature on the topic and due to 
the low incidence of retracted articles (1,2). Conversely, 
in recent years, retracted articles represent a growing 
problem in academic publishing, leading to several dif-
ficulties for editors, reviewers and authors in managing 
this issue (3). Several factors may underline the increase 
of the phenomenon, starting from the first retrospective 
review by Budd and colleagues (4) on the topic, and the 
further rise in awareness after the publication of the 

retraction guidelines by the Committee on Publication 
Ethics (COPE) (5). The reduction in barriers to pub-
lishing articles containing defects, in addition to the 
easier electronic access to sources, the greater critical 
appraisal of published studies, and the more extensive 
recommendations for retraction followed by faster re-
tractions have been underlined as factors increasing the 
phenomenon (6). Even in the absence of ill-intention 
in incorrect published information, errors in articles 
may still have the potential to cause damage to patient 
care and public opinion, threatening patient safety and 
resulting in misleading beliefs regarding health treat-
ments among the population (1,4). Examples of this 
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can be seen throughout recent decades: the retraction 
in 2010 of Wakefield’s article published in 1998 on the 
association between the measles, mumps and rubella 
vaccine and autism represents one of the most widely 
discussed cases (7). Relevant examples of retraction can 
also be found in the recent literature, such as the re-
traction of an article on the use of hydroxychloroquine 
and chloroquine in the treatment of COVID-19 (8). 

In the COPE guidelines, a “retraction” is defined as 
a mechanism to correct the literature and to advise the 
public of incorrect or flawed contents, and that the re-
ported findings are unreliable as a result (5). In line with 
this definition, the retraction of a scientific article repre-
sents a mechanism to preserve the rigour, the integrity, 
and the trustworthiness of the scientific literature (5). 
Articles may be retracted for multiple reasons; of these, 
the most frequent are unreliable and incorrect informa-
tion reported, plagiarism, lack of authorisation for using 
data, competing interest, privacy and ethical issues (5). 
However, the literature has reported contrasting find-
ings regarding the main reason for retractions to date. A 
recent review of 330 retracted indexed articles reported 
that the reason for retraction was false, unreliable or 
fabricated data for 66.4% of analysed studies (8). An-
other study regarding the rehabilitation and sport field 
reported that the most common causes of retraction were 
honest errors or non-replicable results, while the least re-
ported was redundant publication (9). In contrast, Fang 
and colleagues, after having reviewed more than 2000 
articles indexed on PubMed, reported fraud or suspected 
fraud as the main reason for retraction in 43.4% of arti-
cles, with less frequent reasons including errors (21.3%), 
duplication (14.2%) and plagiarism (9.8%) (10). More 
recently, authors found that the most prevalent reason for 
retraction was the compromised peer review (44%) (1). 

Other characteristics of retraction have emerged 
from recent reviews regarding the country of origin of 
the authors and the topic of retracted articles. Lievore 
and colleagues, found that 72.2% of articles were written 
by authors from the United States (US), suggesting that 
over represented countries as those with a greater history 
of research may see more retraction issues (8). Regard-
ing the topics, retraction occurs across all disciplines, but 
seems to occur more frequently in the chemical, biomed-
ical and life sciences (8). In the nursing research field, 
one recent review published in 2018 (including journals 

extracted from the Journal Citation Report) detected 29 
retracted articles, mainly due to duplications (58% of the 
studies are written by US and Korean authors (11)). In 
this context, the increased pressures due to the “publish 
or perish” culture in academia (12), may trigger duplica-
tion or “salami slicing” publications. 

Therefore, continuing to review and analyse the 
retractions in a given discipline over time can be seen 
as a strategy to document issues in research conduct, 
mainly in terms of research misconduct (13); on the 
other hand, as a strategy where documenting these is-
sues might be a learning opportunity for PhD students 
and clinicians who are undertaking research projects, 
and who are pressed by publishing their works to 
achieve the expected career advancements. It may also 
be of value to those who have the responsibility to su-
pervise and mentor the next generation of researchers, 
in order to understand the errors—even those that are 
unintentional—that can occur while doing research. In 
other words, detecting and reflecting on the reasons 
for retractions may be useful in learning how to pro-
mote research integrity (13). Learning from the expe-
riences of others (14) may increase awareness of the 
issue and prevent avoidable errors. With this inten-
tion, we mapped retracted articles in the nursing field, 
investigating the reasons for their retraction to elicit 
strategies to prevent the future occurrence.

Methods

We conducted a scoping review according to the 
updated framework of Levac and colleagues (15,16), 
consisting of research question identification; detec-
tion and selection of relevant studies; charting of the 
data; and collection, summarisation and reporting of 
findings. In reporting the methods and the findings, we 
followed the Preferred Reporting Items for Systematic 
reviews and Meta-analysis extension-Scoping Reviews 
(PRISMA-ScR) (17) (Supplementary Table 1). 

Research question identification

We identified two research questions: (a) What 
are the main characteristics of the retracted articles 
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related to the nursing field over the past 20 years? and 
(b) What are the main reasons for article retractions in 
the nursing field?

Study identification and selection

Keywords such as retract* and nurs* were used to 
search PubMed and the Cumulative Index to Nursing 
and Allied Health (CINAHL). We included articles that 
met the following criteria: (a) observational studies, ran-
domised controlled clinical trials, reviews, and single case 
studies; (b) reporting the messages of “retracted” articles 
and/or that studies that presented a retraction notice; (c) 
related to the nursing field; (d) written in English, Ital-
ian or Portuguese according to the languages accessible 
to the authors; and (e) published between the 1st January 
2001 and 1st July 2021. We excluded publications that 
were not subject to retraction, studies for which abstracts 
could not be found, and studies that regarded “retraction” 
in a context different from publication retraction (e.g., 
“stoma retraction”), and retractions referring to confer-
ences, posters and erratum publications. 

Moreover, we excluded publications that used the 
term “withdrawn” in the retraction notices, as in the 
Cochrane publications (1,2,8,18). These publications 
were not affected by errors in the study process or re-
sulting from misconduct, instead requiring an update 
of their contents or adaptions to new criteria. 

Two researchers (see authors) independently as-
sessed the eligibility (titles and abstracts) of the stud-
ies and a third researcher (see authors) was consulted 
to resolve any disagreements. An identical process was 
adopted for the full-text eligibility screening. 

Charting the data

For each eligible publication, we extracted the 
following data: authors and the country of the first 
author, year of publication and that of retraction, ti-
tle of the article and the journal of first publication, 
study design, title of the journal that issued the retrac-
tion, and reasons for retraction. A researcher (see au-
thors) independently extracted the data using an Excel 
spreadsheet, and a second researcher (see authors) 

double-checked the input to ensure the quality of the 
process and the accuracy of the data.

Data collection, summarisation and reporting

Of the 26 retracted articles, 24 studies (list from 
authors) are still available online with the related no-
tice of retraction also indicating the reason. The re-
maining two studies have been removed and replaced 
with the notice of retraction; therefore, 24 articles have 
been analysed for their main characteristics. 

The retraction reasons were available for 24 out of 
26 notices of retraction and have been classified into 
two main categories: (1) scientific misconduct, and (2) 
error(s), defined as follows:

1.	 Scientific misconduct was defined as “fabrica-
tion, falsification or plagiarism in proposing, 
performing and reporting research” (19) and 
meant as close to the concept of dishonesty 
(20). Scientific misconduct was further divided 
in to six subcategories, as follows: duplicate 
publication, data fabrication, data falsification, 
data truthfulness issues, unethical conduct, 
and plagiarism;

2.	 Error(s) was defined as a scientific process 
error (in designing, conducting or reporting 
the research, e.g., in extracting data), where 
it was not possible to identify intentional 
misconduct.

Descriptive statistics were used to count and pre-
sent data as absolute values and percentage frequencies, 
or mean and median, alongside the standard deviation 
and interquartile range, respectively.

Results

Characteristics of articles retracted

Of 274 articles retrieved from the literature 
search, after removing the duplicates, 26 retracted 
studies were identified (Figure 1). 
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The time of retraction after publication varied 
from 0 to 9 years, with a median of 1 year (interquartile 
range, 1.00–4.25 years). The first five retractions oc-
curred in 2007, and most of the studies were retracted 
in the last 10 years, with peaks of four articles in 2011 
and 2021 (Figure 2). 

Among the 24 articles for which the full text is 
still available, eight (33%) were literature reviews, and 
seven (29.2%) had an experimental design, of which 
three adopted randomisation in the methods, and the 
others were observational (4, 16.7 %), clinical com-
parative (3, 12.5%), clinical longitudinal (1, 4.2%), and 
qualitative (1, 4.2%) studies. 

Most retractions were requested or issued by 
the editor (17, 70.8%), while the remaining were 
by the authors of the studies retracted. The first au-
thors of the retracted articles were from 11 different 
countries (Table 1), with the most represented be-
ing the United States of America (6, 25%), United 
Kingdom (5, 20.8%) and China (4, 16.7%). In 16 
cases (66.7%), the article was written alongside 
other authors, who may originate from different 
countries, while 10 articles (31%) were written by a 
single author. Moreover, one author contributed to 
the retraction of three articles, and another author of  
two articles.

ID
E

N
T

IF
IC

A
T

IO
N

S
C

R
E

E
N

IN
G

IN
C

L
U

D
E

D

LEGEND. CINAHL, CUMULATIVE INDEX TO NURSING AND ALLIED HEALTH LITERATURE.

STUDIES INCLUDED IN REVIEW
(N = 26)
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ELIGIBILITY (N = 45)
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(N = 50)
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(N = 235)
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 PUBMED (N = 265)

Figure 1. Flowchart of studies included.
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including seven articles (29.2%) retracted due to dupli-
cation and two articles (8.3%) due to plagiarism (Table 3).  
The remaining articles (6, 25%) were included in the 
error category. The detailed reasons for each retraction 
category are presented in Table 3. 

Discussion and conclusion

We have designed and developed this scoping re-
view with the intent to detect issues in nursing publica-
tions. Our aims was to review the literature for reflection 
in order to promote research integrity, which should 
be taught from undergraduate to doctorate levels and 
throughout the entire professional life of researchers (21).

Regarding the timeframe, we have considered the 
last 20 years in order to reflect the contemporary/cur-
rent practice around study retractions (22). Comparing 
the period from 2001–2010 and 2011–2021, the num-
ber of retractions has increased in the last 10 years, in 
agreement with other reviews (1,8), likely as a conse-
quence of ethical policies set by editors of the journals 
and published guidelines on retraction processes (5). 
More than one study/year has been retracted, mainly 
in the last decade, suggesting that nursing research, as 
in other fields (e.g., 8) have shown an increased risk 
of this issue; this should therefore be considered as an 
educational topic for preparing the future generation 
of scientists. Moreover, retractions seem to occur on 
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Figure 2. Number of articles retracted according to the year of retraction.

Table 1. Distribution of the articles retracted according to the 
country of affiliation of the first author 

Country of the first author Retracted articles (N=26), n

Australia 3

China 4

Finland 1

Georgia 1

Iran 2

Nigeria 1

Pakistan 1

Saudi Arabia 1

Turkey 1

United Kingdom  5

United States of America 6

Legend. N, Number.

The 26 studies are spread among 19 journals  
(Table 2), mainly covering the nursing field in general 
(13, 50%), followed by specialist nursing journals (9, 
34.6%) and non-nursing journals (4, 15.4%).

Reasons for article retraction

Of the 26 available notices of retraction, 24 clearly 
reported the reason for the retraction. Eighteen stud-
ies (75%) were retracted due to scientific misconduct, 
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Table 2. Distribution of retracted articles according to the pub-
lication journal

Journal Retracted 
articles (N=26), n

Accident and Emergency Nursing 2

Aging Clinical and Experimental 
Research

2

American Journal of Infection Control 1

British Journal of Nursing 2

International Journal of Nursing  
Practice

2

International Nursing Review 2

International of Journal Mental Health 
Nursing

1

International of Journal Older People 
Nursing

1

Journal of Advanced Nursing 2

Journal of American Academy of Nurse 
Practitioners

1

Journal of Child and Adolescent 
Psychiatric Nursing

2

Journal of Clinical Nursing 2

Journal of Nursing Management 1

Journal of Paediatric Nursing 1

Journal of Professional Nursing 1

Journal of the American Medical 
Association - JAMA

1

Journal of the American Medical 
Directors Association

1

Nurse Education Today 1

Nursing in Critical Care 1

Legend. N, Number. 

a variable time scale after publication, in some cases 
closer, in others after 4.5 years. These findings are in 
line with previous reviews in the nursing field, which 
reported a median time range of 1 to 3.5 years (11). 
However, reviews in the physiotherapy and rehabili-
tation disciplines have shown a decline in publication 
retraction time in recent years, suggesting that in some 
fields these issues are detected early (3). Late retrac-
tions may have severe negative implications both in 
research and in practice, which should be investigated 
in the future according to the increased relevance of 
nursing care to patients and their outcomes (23).

The retracted publications differed in their study 
designs, with both single and multiple authors. This 
seems to suggest that all methods can lead to retrac-
tions, and that the presence of several authors who are 
expected to supervise each other and cooperatively de-
tect issues in the manuscript does not eliminate the 
risk of retraction. Moreover, while the majority of 
retracted publications were singular episodes, five re-
tracted studies were produced by two authors, suggest-
ing that the same error or misconduct may be repeated 
over time. In general, retractions were mainly required 
by the editor, with only one-third of cases initiated by 
the authors; this seems to suggest that weaknesses are 
highlighted mainly from the sides of the journals and 
not due to self-scrutiny by the authors. 

The retracted publications were published in a 
variety of scientific journals, mostly in general nurs-
ing journals, as reported by other reviews on differ-
ent fields (e.g., 3). By considering the first author as a 
proxy for the country of origin of the retracted articles, 
our findings suggest that the phenomenon of retrac-
tion is global. The countries with the largest number 
of articles retracted are those that have a long history 
in nursing research, such as the United Kingdom and 
United States, as confirmed by Lievore and colleagues 
(8). The high number of retracted publications may be 
due to the higher number of scientific publications in 
these countries (18). 

Reasons for retraction were categorised into two 
main issues: scientific misconduct and errors. The first 
is prevalent in the last 20 years: namely, the duplica-
tion of the article due to significant overlap with al-
ready published material, in line with previous reviews 
(1,18). According to Frankel (24), the research com-
munity is obligated to promote scientific integrity 
and oversight of research in order to control scientific 
misconduct. Above all, supervisors, senior research-
ers and educators should consider their responsibility 
to appropriately address these issues, both in prepar-
ing the next generation and also in playing their role 
as researchers by demonstrating exemplary conduct. 
Namely, the list of reasons that emerged may be con-
sidered as educational topics that merit discussion, 
such as how to avoid duplication and self-plagiarism; 
how to work in an effective manner in a research team 
by promoting reciprocal respect and offering critical 
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Table 3. Reasons of article retracting (n=24)

Reason of retraction Retracted studies with 
reported reason 

N (%)

Scientific misconducting (N = 18; 75%)

Duplication of the article (significant overlaps with already published material) 7 (29.2)

Plagiarism of the article 2 (8.3)

Working with data without research team approval 2 (8.3)

Not all copyright permissions had been obtained 2 (8.3)

Discrepancy between the methods applied and the data presented 1 (4.2)

Manipulation of data 1 (4.2)

References could not be verified 1 (4.2)

Unauthorized use of data by the author and inability to recognize the contribution of others in the 
research

1 (4.2)

Incorrect use of data without ethical approval 1 (4.2)

Error (s) (N = 6; 25%)

Error in the process of designing the study and writing the manuscript regarding the presentation of 
the abstract

2 (8.3)

Error in the process of extracting data and communicating the results 1 (4.2)

Incorrect duplication of the article (unbeknownst to the authors similar article already published) 1 (4.2)

Internal disagreement of the institution of the author 1 (4.2)

Data programming error 1 (4.2)

Legend. N, Number.

appraisal skills as a source of research integrity; how to 
ensure that copyright has been acquired and obtained 
(e.g., while using research tools); and how to appropri-
ately access ethical approval and analyse the data in a 
consistent way, for example by ensuring that designed 
analysis methods are applied and communicated when 
unexpected results are obtained. In this context, several 
tools, materials and sources can be used (25). However, 
stating the reason for the retraction is fundamental, al-
lowing authors who have acted responsibly in inform-
ing the journal of problems with their work to not be 
stigmatised along with those who have made mistakes 
as a result of misconduct (2). In this regard, the British 
Medical Journal recently introduced a disclosure state-
ment, by which the lead author has to confirm that the 
manuscript is honest. It will be interesting to see, in 
the future, if this editorial decision will affect the level 
of retractions in the journal (1).

Regarding the error category of reasons for retrac-
tions, the main causes were problems with data extrac-
tion or programming. Often these problems can occur 
as honest mistakes, although in some cases it can be 
difficult to establish whether there was an honest mis-
take or misconduct. Recent steps towards greater trans-
parency and reproducible research have encouraged the 
sharing and deposition of data prior to publication, 
which may have an impact on reducing cases of retrac-
tions due to errors involving the data. In preparing data 
to be “ready for publication”, many problems can be de-
tected and resolved before publication (1). In order to 
teach future generations of researchers how to prevent 
errors, multiple rounds of counterchecks, independ-
ent evaluations, and data analysis by the research team 
might help. Moreover, for both categories of reasons, 
acting as reviewers of journals, working with associate 
editors, and learning from and receiving feedback may 
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increase awareness. Additionally, receiving effective 
feedback regarding the submission may also increase 
the authors’ skills in detecting and preventing errors.

This review has several limitations. First, only 
two search databases were considered according to the 
main intent of the scoping review. Retracted publica-
tions or retraction notices that were not labelled as “re-
traction” in the databases or that did not include the 
word “retraction” in their publication title may have 
been missed. Moreover, although the COPE guide-
lines (5) provide accurate recommendations on how a 
retraction notice should be drafted, we found non-uni-
form forms for this procedure delivered by authors and 
publishers. This might result in an underestimation or 
overestimation of reasons and also limits comparison 
with previous studies (26). Second, we have considered 
retractions to be related to the nursing field, which was 
mostly the case. However, not all publications were 
strictly related to nursing care. Third, considering the 
time interval from the publication of an article to its 
retraction and the incompleteness of the data for the 
year 2021, the number of retractions for this last year 
could be underestimated. Regarding geographical dis-
tribution of retracted articles, the country of the first 
author of the study was considered to indicate the ori-
gin country of the retraction, and this might have led 
to biases in attributing the country. Moreover, other 
relevant data on authorship has not been collected, 
as the number of authors, the country of all authors, 
and their position, as junior or senior researchers. 
Future investigations might consider these elements 
to develop a more comprehensive description of the 
phenomenon under study. In addition, detecting the 
funding received by authors to conduct the study could 
provide a source of further reflections. 

In conclusion, publication represents the main 
form of official communication of the scientific com-
munity to spread knowledge to health professionals 
involved in the treatment process, aiming to ensuring 
that patients can access the greatest possible benefits 
in terms of prevention, diagnosis, care, and treatment. 
Compared to more established academic disciplines, 
the numbers of retraction in nursing are extremely low. 
However, it is unclear whether the increase retractions 
detected over time reflects an increase in the publica-
tion of flawed articles or, conversely, an increase in the 

detection of such articles. Eradicating misconduct is 
challenging and, to date, there is no uniform way in 
which institutions, journals or societies address this 
problem. Several strategies could be implemented from 
different perspectives and these should start with con-
sistent education, supervision and mentorship of re-
searchers. Educational changes, ensuring accuracy and 
transparency in research conducted in practice, as well 
as ethical collection and preservation of data and proof 
of research by promoting accurate systems of checks 
and peer-review involving research teams, are all en-
couraged. At a broader level, further efforts should be 
directed at ameliorating the peer-review processes, in 
tracing and accurately reporting the article retraction 
process, and in promoting the critical skills of health 
professionals to appraise published studies.

Conflict of Interest: Each author declares that she has no commer-
cial associations (e.g. consultancies, stock ownership, equity inter-
est, patent/licensing arrangement etc.) that might pose a conflict of 
interest in connection with the submitted article. 

References

1.	Moylan EC, Kowalczuk MK. Why articles are retracted: a 
retrospective cross-sectional study of retraction  notices at 
BioMed Central. BMJ Open 2016 Nov;6(11):e012047. 

2.	Wager E, Williams P. Why and how do journals retract arti-
cles? An analysis of Medline retractions  1988-2008. J Med 
Ethics 2011 Sep;37(9):567–70. 

3.	Bordino M, Ravizzotti E, Vercelli S. Retracted articles in 
rehabilitation: just the tip of the iceberg? A bibliometric  
analysis. Arch Physiother 2020 Nov;10(1):21. 

4.	Budd JM, Sievert M, Schultz TR. Phenomena of retrac-
tion: reasons for retraction and citations to the publications. 
JAMA 1998 Jul;280(3):296–7. 

5.	Committee on Publication ethics. CoPe retraction guidelines 
2019; Available from: https://doi.org/10.24318/cope.2019.1.4

6.	Stavale R, Ferreira GI, Galvão JAM, et al. Research mis-
conduct in health and life sciences research: A systematic 
review of  retracted literature from Brazilian institutions. 
PLoS One 2019;14(4):e0214272. 

7.	Dyer C. Lancet retracts Wakefield’s MMR paper. Vol. 340, 
BMJ (Clinical research ed.). England 2010; p. c696. 

8.	Lievore C, Rubbo P, Dos Santos CB, Picinin CT, Pilatti 
LA. Research ethics: a profile of retractions from world class 
universities. Scientometrics 2021 May;1–19. 

9.	Kardeş S, Levack W, Özkuk K, Atmaca Aydın E, Ser-
ingeç Karabulut S. Retractions in Rehabilitation and Sport 



Acta Biomed 2022; Vol. 93, Supplement 2: e2022193 9

among biomedical researchers in Switzerland. BMC Med 
Ethics 2019 Oct;20(1):72. 

22.	Palese A, Mansutti I, Visintini E, et al. Framing the time 
while designing and conducting reviews: A Focused Map-
ping Review and Synthesis. J Clin Nurs 2021; 10.1111/
jocn.16180. Advance online publication. 

23.	A Cura Della Redazione. To look forward, after the pan-
demic. Ass Infer Ric 2021; 40: 122–3. 

24.	Frankel MS. Professional societies and responsible research 
conduct. Responsible Sci Ensuring Integr Res Process 
1993;2:33–4. 

25.	Massachusetts Institute of Technology. Best Practices For Prevent-
ing Research Misconduct 2018. Available from: https://research.
mit.edu/integrity-and-compliance/research-misconduct/
best-practices-preventing-research-misconduct#footnotes

26.	Gasparyan AY, Ayvazyan L, Akazhanov NA, Kitas GD. 
Self-correction in biomedical publications and the scientific 
impact. Croat Med J 2014 Feb;55(1):61–72. Available from: 
https://pubmed.ncbi.nlm.nih.gov/24577829

Correspondence
Received: 26 February 2022
Accepted: 4 April 2022
Alvisa Palese, RN, MSC, PhD, Full Professor
Department of Medical Sciences, University of Udine 
Viale Ungheria, 20
Udine, 33100 Italy
Phone: +39 (0)432.590926
Fax: +39 (0)432.590918
E-mail: alvisa.palese@uniud.it
https://orcid.org/0000-0002-3508-844X

Sciences Journals: A Systematic Review. Arch Phys Med 
Rehabil 2020 Nov;101(11):1980–90. 

10.	Fang FC, Steen RG, Casadevall A. Misconduct accounts for 
the majority of retracted scientific publications. Proc Natl 
Acad Sci U S A 2012 Oct;109(42):17028–33. 

11.	Al-Ghareeb A, Hillel S, McKenna L, et al. Retraction of 
publications in nursing and midwifery research: A system-
atic review. Int J Nurs Stud 2018 May;81:8–13. 

12.	Olesen AP, Amin L, Mahadi Z. In Their Own Words: Re-
search Misconduct from the Perspective of Researchers in  Ma-
laysian Universities. Sci Eng Ethics 2018 Dec;24(6):1755–76. 

13.	Khanyile TD, Duma S, Fakude LP, Mbombo N, Daniels F, 
Sabone MS. Research integrity and misconduct: a clarifica-
tion of the concepts. Curationis 2006 Mar;29(1):40–5. 

14.	Cyranoski D. Collateral damage: How a case of misconduct 
brought a leading Japanese biology  institute to its knees. 
Vol. 520, Nature. England 2015; p. 600–3. 

15.	Arksey H, O’Malley L. Scoping Studies: Towards a Meth-
odological Framework. Int J Soc Res Methodol - INT J 
SOC RES METHODOL 2005;8:19–32. 

16.	Levac D, Colquhoun H, O’Brien KK. Scoping studies: ad-
vancing the methodology. Implement Sci 2010 Sep;5:69. 

17.	Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for 
Scoping Reviews (PRISMA-ScR): Checklist and Explana-
tion. Ann Intern Med. 2018 Oct;169(7):467–73. 

18.	Li G, Kamel M, Jin Y, et al. Exploring the characteristics, 
global distribution and reasons for retraction of  published 
articles involving human research participants: a literature 
survey. J Multidiscip Healthc 2018;11:39–47. 

19.	National Academy of Sciences. National Academy of Engi-
neerin. Institute of Medicine. Responsible science: ensuring 
the integrity of the research process 1992. 

20.	Farthing MJG. Coping with fraud. Lancet 1998 Dec 
1;352:S11. Available from: https://doi.org/10.1016/
S0140-6736(98)90273-2

21.	Satalkar P, Shaw D. How do researchers acquire and de-
velop notions of research integrity? A qualitative  study 

Supplementary Table1. Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews 
(PRISMA-ScR) Checklist (17) 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM
REPORTED 
ON PAGE #

TITLE

Title 1 Identify the report as a scoping review. 1

ABSTRACT

Structured summary

2 Provide a structured summary that includes (as applicable): background, 
objectives, eligibility criteria, sources of evidence, charting methods, 
results, and conclusions that relate to the review questions and objectives.

1

INTRODUCTION

Rationale

3 Describe the rationale for the review in the context of what is already 
known. Explain why the review questions/objectives lend themselves to a 
scoping review approach.

2

Supplementary Table1 (Continued)
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM
REPORTED 
ON PAGE #

Objectives

4 Provide an explicit statement of the questions and objectives being 
addressed with reference to their key elements (e.g., population or 
participants, concepts, and context) or other relevant key elements used to 
conceptualize the review questions and/or objectives.

4

METHODS

Protocol and 
registration

5 Indicate whether a review protocol exists; state if and where it can be 
accessed (e.g., a Web address); and if available, provide registration 
information, including the registration number.

Not Available

Eligibility criteria

6 Specify characteristics of the sources of evidence used as eligibility criteria 
(e.g., years considered, language, and publication status), and provide a 
rationale.

4

Information sources*

7 Describe all information sources in the search (e.g., databases with dates 
of coverage and contact with authors to identify additional sources), as 
well as the date the most recent search was executed.

4

Search
8 Present the full electronic search strategy for at least 1 database, including 

any limits used, such that it could be repeated.
4

Selection of sources of 
evidence†

9 State the process for selecting sources of evidence (i.e., screening and 
eligibility) included in the scoping review.

4-5

Data charting process‡

10 Describe the methods of charting data from the included sources of 
evidence (e.g., calibrated forms or forms that have been tested by the 
team before their use, and whether data charting was done independently 
or in duplicate) and any processes for obtaining and confirming data from 
investigators.

5

Data items
11 List and define all variables for which data were sought and any 

assumptions and simplifications made.
5

Critical appraisal of 
individual sources of 
evidence§

12 If done, provide a rationale for conducting a critical appraisal of included 
sources of evidence; describe the methods used and how this information 
was used in any data synthesis (if appropriate).

Not Available

Synthesis of results
13 Describe the methods of handling and summarizing the data that were 

charted.
6-7

RESULTS

Selection of sources of 
evidence

14 Give numbers of sources of evidence screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each stage, ideally 
using a flow diagram.

6-7

Characteristics of 
sources of evidence

15 For each source of evidence, present characteristics for which data were 
charted and provide the citations.

6-7

Critical appraisal 
within sources of 
evidence

16 If done, present data on critical appraisal of included sources of evidence 
(see item 12).

Not Available

Results of individual 
sources of evidence

17 For each included source of evidence, present the relevant data that were 
charted that relate to the review questions and objectives.

6-7

Synthesis of results 18 Summarize and/or present the charting results as they relate to the review 
questions and objectives.

6-7
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM
REPORTED 
ON PAGE #

DISCUSSION

Summary of evidence 19 Summarize the main results (including an overview of concepts, themes, 
and types of evidence available), link to the review questions and 
objectives, and consider the relevance to key groups.

7-10

Limitations 20 Discuss the limitations of the scoping review process. 9

Conclusions 21 Provide a general interpretation of the results with respect to the review 
questions and objectives, as well as potential implications and/or next 
steps.

9-10

FUNDING

Funding 22 Describe sources of funding for the included sources of evidence, as well 
as sources of funding for the scoping review. Describe the role of the 
funders of the scoping review.

Not Available


