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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No. Recommendation 

Page  

No. 

Relevant text from 

manuscript 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1 "Immediate post-polypectomy 

bleeding is associated with an 

increased risk of delayed post-

polypectomy bleeding: A large 

retrospective cohort study” 

(b) Provide in the abstract an informative and balanced summary of what was done and what was 

found 

1 "This study aimed to investigate 

the correlation between IPPB 

occurrence and DPPB risk... Of 

the 41,279 polyps in the 16,684 

included patients, 933 (5.59%) 

experienced IPPB... 

demonstrating a statistically 

significant positive association 

between IPPB and DPPB 

(paired odds ratio [OR] 3.65, 

95% CI 3.17–4.20, P < 0.001)” 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 2 "Colorectal cancer (CRC) is a 

major cause of morbidity and 

mortality globally... PPB is the 

most common adverse event, 

with an incidence ranging from 

approximately 0.3–6.1%... The 

existing literature on this 

relationship has several critical 

limitations, including small 

sample sizes and failure to fully 
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account for important 

confounding factors" 

Objectives 3 State specific objectives, including any prespecified hypotheses 3 "This study aimed to investigate 

the association between IPPB 

occurrence and DPPB risk and 

identify independent risk factors 

for DPPB among patients who 

experienced IPPB in a large 

cohort undergoing colonoscopic 

polypectomy" 

Methods  

Study design 4 Present key elements of study design early in the paper 4 "This multicenter retrospective 

cohort study included 21,562 

patients who received 

colonoscopy with polypectomy 

between November 2005 and 

June 2022." 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, 

follow-up, and data collection 

4 "We retrospectively reviewed 

the medical records of patients 

who underwent colorectal 

polypectomy at Severance 

Hospital and Yongin Severance 

Hospital in South Korea... from 

November 2005 to June 2022... 

patients attended an outpatient 

follow-up appointment within 4 

weeks" 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of 

participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and methods of case 

ascertainment and control selection. Give the rationale for the choice of cases and controls 

4 "The study population 

comprised adults aged ≥18 

years who underwent 

colonoscopic polypectomies. 



 3 

Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of 

participants 

Exclusion criteria included age 

younger than 18 years, 

incomplete clinical or laboratory 

data, history of bowel resection, 

inflammatory bowel disease, 

and familial adenomatous 

polyposis" 

(b) Cohort study—For matched studies, give matching criteria and number of exposed and 

unexposed 

Case-control study—For matched studies, give matching criteria and the number of controls per 

case 

N/A Not applicable - this was not a 

matched study 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. 

Give diagnostic criteria, if applicable 

5-6 "IPPB was defined as bleeding 

persisting for 1–5 min during 

polypectomy despite irrigation. 

DPPB was characterized by the 

occurrence of at least one 

episode of hematochezia 

necessitating endoscopic 

hemostasis, which led to 

emergency intervention, 

hospitalization, or reintervention 

within 30 days of polypectomy" 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment 

(measurement). Describe comparability of assessment methods if there is more than one group 

4 "The Severance Clinical 

Research Analysis Portal 

(SCRAP) prospectively collects 

and analyzes clinical data... 

includes over 6.5 million 

patients... offers access to a 

wide range of patient-specific 

information, including 

sociodemographic 
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characteristics, medical and 

family histories, diagnoses, 

imaging results, laboratory data, 

and histopathological findings" 

Bias 9 Describe any efforts to address potential sources of bias 4-5, 10 “All eligible patients were 

instructed to … visit within 1 

month.”, 

"Despite accounting for 

numerous covariates, residual 

confounding may persist owing 

to unmeasured or inadequately 

measured factors... as this was a 

retrospective cohort study, a 

definitive causal relationship 

between IPPB and DPPB could 

not be established" 

Study size 10 Explain how the study size was arrived at 7 "Given the retrospective design, 

no formal sample size 

calculation was performed; 

instead, all eligible patients 

during the study period were 

included to maximize statistical 

power” 

Continued on next page   
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Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If applicable, describe which 

groupings were chosen and why 

7 "Continuous variables are 

expressed as mean (standard 

deviation)... Categorical variables 

are presented as frequencies and 

percentages... Logistic regression 

analysis was performed to identify 

risk factors for DPPB among 

patients with IPPB" 

Statistical 

methods 

12 (a) Describe all statistical methods, including those used to control for confounding 7 "Continuous variables were 

expressed as mean (standard 

deviation) and compared using the 

independent two-sample t-test. 

Categorical variables were 

presented as frequencies and 

percentages and analyzed using the 

chi-square or Fisher's exact test, as 

appropriate. The McNemar test was 

used to assess asymmetry in 

discordant IPPB–DPPB event 

patterns observed within the same 

individuals. A chi-square test was 

additionally performed as a 

sensitivity analysis to confirm the 

association between IPPB and 

DPPB. Given the relatively small 

number of DPPB events in this 

subgroup, Firth's penalized 

likelihood method was employed in 

the multivariable logistic regression 

analysis to reduce potential small-

sample bias, including overfitting. 

Variables with a P value <0.2 in the 
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univariate analysis were included in 

the multivariable logistic regression 

model. The variance inflation factor 

(VIF) for all variables in the final 

model remained below 1.5, 

indicating a negligible level of 

collinearity." 

(b) Describe any methods used to examine subgroups and interactions 7 "Multivariate logistic regression 

analysis, including variables with p 

<0.2 in the univariate analysis, 

showed that trainee-performed 

procedures emerged as the only 

independent risk factor" - Subgroup 

analysis performed within IPPB 

patients 

(c) Explain how missing data were addressed 4 "Exclusion criteria were... 

incomplete clinical or laboratory 

data" - Patients with missing data 

were excluded 

(d) Cohort study—If applicable, explain how loss to follow-up was addressed 

Case-control study—If applicable, explain how matching of cases and controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking account of sampling 

strategy 

4 "Exclusion criteria were... 

incomplete clinical or laboratory 

data" - Patients with loss to follow-

up data were excluded 

(e) Describe any sensitivity analyses N/A As a sensitivity analysis, the chi-

square test confirmed a significant 

association between IPPB and 

DPPB (OR=2.46, 95% CI 1.71–

3.52, P<0.001), consistent with the 

McNemar test results. 

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined 8, Fig 1 "Among the 21,562 screened 
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for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed participants, 16,684 patients met the 

inclusion criteria, encompassing a 

total of 41,279 polyps. Of these 

patients, 933 (5.59%) exhibited 

IPPB... whereas 15,751 patients 

(94.41%)... showed no signs of 

immediate bleeding" 

(b) Give reasons for non-participation at each stage 5, Fig 1 "Exclusion criteria were age <18 

years, incomplete clinical or 

laboratory data, presence of 

inflammatory bowel disease, and 

familial adenomatous polyposis" 

(c) Consider use of a flow diagram Fig 1 Figure 1 presents a flowchart of the 

study population 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on 

exposures and potential confounders 

8, Table 1 "Table 1 shows a comparison of the 

baseline characteristics between 

patients who developed DPPB after 

IPPB (n=35) and those who 

experienced IPPB alone (n=898)" 

(b) Indicate number of participants with missing data for each variable of interest 5 Patients with incomplete clinical or 

laboratory data were excluded from 

the analysis 

(c) Cohort study—Summarise follow-up time (eg, average and total amount) 4 "This retrospective cohort study, 

conducted at two centers, included 

21,562 patients who underwent 

colonoscopy with polypectomy 

between November 2005 and June 

2022” 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time 8 "Among the patients who 

experienced IPPB, 35 of 933 

individuals (3.75%) developed 
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DPPB, whereas 246 of 15,751 

patients without IPPB (1.56%) 

developed DPPB" 

Case-control study—Report numbers in each exposure category, or summary measures of exposure N/A Not applicable - cohort study 

design 

Cross-sectional study—Report numbers of outcome events or summary measures N/A Not applicable - cohort study 

design 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision 

(eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were 

included 

8, Table 1 "The DPPB proportion was 

significantly higher among patients 

with IPPB (3.75%, 95% CI 2.58–

5.12%) than that among those 

without IPPB (1.56%, 95% CI 

1.37–1.77%), yielding a paired OR 

of 3.65 (95% CI 3.17–4.20)... 

trainee-performed procedures 

emerged as the only independent 

risk factor (OR 3.091, 95% CI 

1.037–9.219; p=0.0429)" 

(b) Report category boundaries when continuous variables were categorized Table 1-2 "Polyp size (mm) > 10mm" - Polyp 

size categorized at 10mm threshold 

based on clinical relevance 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time 

period 

8 "The DPPB proportion was 

significantly higher among patients 

with IPPB (3.75%, 95% CI 2.58–

5.12%) than that among those 

without IPPB (1.56%, 95% CI 

1.37–1.77%), yielding a paired OR 

of 3.65 (95% CI 3.17–4.20).” 

Continued on next page   
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 8, Table 2 "Multivariate logistic regression 

analysis, including variables with p 

<0.2 in the univariate analysis, 

showed that trainee-performed 

procedures emerged as the only 

independent risk factor significantly 

associated with DPPB (OR 3.091, 

95% CI 1.037–9.219; p=0.0429)" 

Discussion 

Key results 18 Summarise key results with reference to study objectives 9 "The major findings were as 

follows: (1) patients with IPPB had 

a 3.6-fold higher incidence of 

DPPB than did those without IPPB 

and (2) among patients with IPPB, 

procedure performance by trainees 

was the only independent risk factor 

for DPPB (OR 3.091, 95% CI 

1.037–9.219)" 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss 

both direction and magnitude of any potential bias 

10 "This study had some limitations. 

First, despite accounting for 

numerous covariates, residual 

confounding may persist owing to 

unmeasured or inadequately 

measured factors, such as the 

precise timing of antithrombotic 

resumption. However, current 

guidelines do not provide a 

standardized protocol regarding 

exact resumption timing, making 

standardized measurement 

inherently difficult. Second, the 
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relatively small number of DPPB 

events among patients with IPPB 

(n=35) limited the statistical power. 

Although the number of DPPB 

events was limited, we addressed 

the potential risk of overfitting by 

applying Firth's penalized 

likelihood method. Third, the 

definition of IPPB as bleeding 

persisting for one to five minutes 

despite irrigation relies on operator 

judgment, which may introduce 

inter-observer variability. However, 

international consensus on the 

definition of intraprocedural 

bleeding remains incomplete, and 

our time-based definition is 

comparable to those employed in 

prior studies. Fourth, as this was a 

retrospective cohort study, a 

definitive causal relationship 

between IPPB and DPPB could not 

be established. Despite the large 

sample size, our findings indicate 

an association rather than causality 

and require prospective validation 

before clinical implementation. 

Finally, the study was conducted at 

two tertiary referral hospitals in 

Korea, with a relatively high 

proportion of high-risk patients and 

procedures performed by trainees, 
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which may limit its generalizability 

to other settings, countries, or 

populations." 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant evidence 

10 "We demonstrated that patients 

experiencing IPPB had a 

significantly higher risk of DPPB, 

with procedure performance by 

trainees identified as an 

independent risk factor... Despite 

the large sample size and concerted 

efforts to minimize bias, our 

findings indicate an association 

rather than causality" 

Generalisability 21 Discuss the generalisability (external validity) of the study results 10 "The study was conducted at two 

tertiary referral hospitals in Korea, 

with a relatively high proportion of 

high-risk patients and procedures 

performed by trainees, which may 

limit its generalizability to other 

settings, countries, or populations" 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 

original study on which the present article is based 

Title page "Financial support: none" 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 


