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A B S T R A C T   

Introduction: Strengthening The Reporting Of Cohort Studies in Surgery (STROCSS) guidelines were developed in 
2017 in order to improve the reporting quality of observational studies in surgery and updated in 2019. In order 
to maintain relevance and continue upholding good reporting quality among observational studies in surgery, we 
aimed to update STROCSS 2019 guidelines. 
Methods: A STROCSS 2021 steering group was formed to come up with proposals to update STROCSS 2019 
guidelines. An expert panel of researchers assessed these proposals and judged whether they should become part 
of STROCSS 2021 guidelines or not, through a Delphi consensus exercise. 
Results: 42 people (89%) completed the DELPHI survey and hence participated in the development of STROCSS 
2021 guidelines. All items received a score between 7 and 9 by greater than 70% of the participants, indicating a 
high level of agreement among the DELPHI group members with the proposed changes to all the items. 
Conclusion: We present updated STROCSS 2021 guidelines to ensure ongoing good reporting quality among 
observational studies in surgery.   

1. Introduction 

Observational studies often feature in the surgical literature [1]. 
However, poor reporting quality among observational studies in surgery 
has been highlighted [2]. In the absence of good reporting quality, 
readers are unable to meaningfully assess the research, rendering it less 
useful [3]. The existence of reporting guidelines and the mandatory 
implementation of these guidelines by journals have shown to improve 
the reporting quality among various types of studies [4–6]. 

Hence, Strengthening The Reporting Of Cohort Studies in Surgery 
(STROCSS) guidelines were developed in 2017 in order to improve the 
reporting quality of cohort studies in surgery. Despite the title, STROCSS 
guidelines aimed to improve the reporting quality of all observational 
studies in surgery, including case-control studies and cross-sectional 
studies, as well as cohort studies [7]. STROCSS 2017 guidelines were 
updated in 2019; since its inception, STROCSS guidelines have been 
cited over 1000 times illustrating their acceptance within the surgical 
research community [8]. We aimed to update STROCSS 2019 guidelines 
in order to maintain relevance and continue upholding good reporting 
quality among observational studies in surgery. 

2. Methods 

The DELPHI methodology used in the development of STROCSS 
2017 and 2019 guidelines was used in the development of STROCSS 
2021 guidelines [9]. 

2.1. Coming up with proposals to update STROCSS 2019 guidelines 

A STROCSS 2021 steering group was formed; members collaborated 
over email, Google Docs and WhatsApp Messenger to come up with 
proposals to update STROCSS 2019 guidelines. 

2.2. Delphi process 

The proposals to update STROCSS 2019 guidelines were put to an 
expert panel of researchers; they were asked to assess the proposals and 
judge whether they should become part of STROCSS 2021 guidelines or 
not, through a Delphi consensus exercise. 

The Delphi questionnaire was sent to all participants using Google 
Forms. The participants were required to indicate whether they 
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disagreed or agreed with the proposed changes to the 17 items of the 
STROCSS 2019 guidelines, using a nine-point Likert scale, where 1 
indicated “strongly disagree” and 9 indicated “strongly agree”. If greater 
than 70% of participants gave a score between 7 and 9 for a proposed 
change, this was deemed as consensus and the item was updated. If less 
than 70% of participants gave a score between 7 and 9 for a proposed 
change, the item was left unaltered. 

2.3. Participants 

Researchers who were involved in the development of STROCSS 
2017 and 2019 guidelines were invited to participate again. In addition, 
members of the International Journal of Surgery (IJS) editorial board 
were invited; IJS has mandated authors submitting surgical research 
papers using observational methodology to comply with STROCSS 
guidelines and hence IJS is an ardent supporter of STROCSS guidelines. 
Participants were accomplished researchers, authors, journal reviewers, 
editorial board members and editors representing countries across North 
America, South America, Europe, Africa, Asia, and Australia. 

3. Results 

47 people agreed to participate in the development of STROCSS 2021 
guidelines; 42 people (89%) completed the DELPHI survey and hence 
participated in the development of STROCSS 2021 guidelines. Table 1 
shows a summary of the scores given by the Delphi participants to 
indicate agreement or disagreement with the proposed changes to each 
item of the STROCSS 2019 guidelines. All items received a score be-
tween 7 and 9 by greater than 70% of the participants, indicating 
consensus with the proposed changes to all the items. The revised 
STROCSS 2021 guidelines are shown in Table 2. 

4. Discussion 

Since the publication of STROCSS guidelines, it has been cited over 
1000 times and thus enjoyed great acceptance within the surgical 
research community. We present the updated STROCSS 2021 guidelines 
to continue ensuring good reporting quality among observational 
studies in surgery; we encourage authors, reviewers, editors, and jour-
nals to adopt them. 

Authors should cite STROCSS 2021 guidelines in their methods 
section; additionally, they should submit a completed STROCSS 2021 
guidelines checklist alongside their manuscript for reviewers and editors 
to inspect and ensure compliance. STROCSS website (https://www.st 
rocssguideline.com) has provided the STROCSS 2021 guidelines 
checklist in various formats to ensure accessibility. 

5. Conclusion 

We present updated STROCSS 2021 guidelines for authors, re-
viewers, editors, and journals to implement, with a view to ensuring 
good reporting quality among observational studies in surgery. 
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Table 1 
STROCSS 2021 Delphi participants’ scores ranging between 1 (strongly 
disagree) and 9 (strongly agree). Items listed correspond to individual sections of 
STROCSS.  

Item 1-3 (%) 4-6 (%) 7-9 (%) 

1 2.4 7.2 90.5 
2a 0.0 2.4 97.6 
2b 0.0 9.6 90.4 
2c 2.4 7.2 90.5 
2d 0.0 19.1 81.0 
3 2.4 7.2 90.5 
4a 2.4 7.2 90.5 
4b 7.2 14.3 78.5 
4c 0.0 11.9 88.2 
4d 0.0 7.2 92.8 
5a 0.0 7.2 92.8 
5b 0.0 14.3 85.7 
5c 2.4 4.8 92.8 
5d 0.0 19.1 80.9 
6a 0.0 4.8 95.2 
6b 4.8 14.2 80.9 
6c 2.4 9.5 88.1 
7a 0.0 9.5 90.4 
7b 0.0 14.2 85.7 
7c 0.0 11.9 88.1 
7d 4.8 9.5 85.7 
7e 0.0 14.3 85.7 
7f 0.0 11.9 88.1 
8 0.0 9.5 90.5 
9 2.4 9.6 88.0 
10a 0.0 2.4 97.6 
10b 0.0 9.5 90.4 
10c 0.0 11.9 88.1 
11a 0.0 19.0 80.9 
11b 0.0 16.7 83.4 
11c 0.0 14.3 85.7 
12 0.0 9.6 90.4 
13 2.4 19.1 78.5 
14 0.0 9.5 90.5 
15 0.0 14.3 85.7 
16 2.4 14.3 83.3 
17a 2.4 14.3 83.3 
17b 0.0 4.8 95.2 
17c 0.0 2.4 97.5  
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Table 2 
The full revised STROCSS 2021 checklist. 
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