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Table 1. Risk Factors Associated with RSI Risk1-5, *, **

High Risk1

•	 Incorrect count1

	- The researchers do not specify if they mean the outcome of the final count.

•	 Unexpected intraoperative factors1 

	- an unanticipated change in procedure,
	- equipment malfunction, or 
	- other complication that would not be reasonably expected during the procedure (eg, bowel resection 

during cholecystectomy, vascular repair during colon resection).1

•	 More than one surgical team1

	- Judson et al2 found a statistically significant correlation between number personnel in the procedures 
and the risk of a miscount. 

Intermediate Risk

•	 No count performed1

	- Due to inability or emergency procedures1

•	 More than one procedure1

•	 Long procedural duration1

	- The longer the procedure, the risk of RSI increases. However, the procedural duration that increases RSI 
risk is unclear.1 
	- Judson et al2 found that procedures longer than 5 hours were statistically more likely to have a miscount. 

•	 Blood loss > 500 mL1 
	- Expected or unexpected1

*Moffatt-Bruce et al1 proposed a risk stratification scheme in their study that this tool is based on. Because the 
data used to create the scheme was pooled from studies by Stawicki et al3, Gawande et al4, and Lincourt et al5 
the information is limited. The researchers state that the risk stratification scheme is purely hypothetical and has 
not been validated.1 
**Moffatt-Bruce1 did not find body mass index, emergency procedures, changes in personnel, or procedures 
performed after 5pm and before 7pm to be at an increased risk for an RSI. Additionally, the presence of a 
surgical trainee was not found to be protective of an RSI.1 

This tool is intended to help identify RSI risk factors and contributing factors 
if they arise during the procedure. All procedures have some risk for an RSI. 

Study Procedural Duration of 
RSI Group in Hours

Procedural Duration of 
Control Group in Hours

Significant Difference 
between Groups?

Stawicki et al3 3.47 ± 2.49
Range 0.98 - 5.96

2.51 ± 1.74
Range 0.77 - 4.25 Yes

Gawande et al4 3.03 ± 2.54
Range 0.49 - 5.57

2.89 ± 2.53 
Range 0.36 - 5.42 No

Lincourt et al5 3.47 ± 2.18
Range 1.29 - 5.65

2.85 ± 1.60
Range 1.25 - 4.45 No



Table 2. Contributing Factors Associated with RSIs6-8

Category Description

Human Factors

Peer review/credentialing of medical staff
Inadequate orientation, in-service education, competencies
Supervision of personnel or residents
Staffing levels 
Action not consistent with organizational expectations
Other (eg, distraction, fatigue, drift)

Leadership

Lack of or inadequate policies and procedures
Failure to follow policies and procedures
Organizational culture (failure to enforce accountability)
Ineffective resource allocation
Directing departments/services
Nursing leadership
Medical Staff-Other
Other

Communication 
Breakdown

With physician, administration, among personnel, or with patient/family
Oral communication 
Written/electronic communication
Other

Operative Care
Inadequate operative care planning
Inadequate patient monitoring
Other (eg, rushing to complete task)

Assessment

Inadequate assessment
Inadequate patient observation
Scope or timing of reassessment
Care decisions
Other (eg, x-ray required and not completed)

Physical Environment
Equipment management (eg, correct size not available)
Emergency Management
Other (eg, room too small for procedure)

Information Management

Technical systems
Incomplete medical records
Availability of information
Medical records
Patient Identification
Other

Care Planning/
Continuum of Care

Continuity of care
Discharge/transfer of patient
Adequacy of plans
Collaboration
Other

Other

Performance improvement issues
Anesthesia care planning
Patient education
Patient rights
Medication ordering



Early research on RSIs focused on identifying patient and procedural risk factors.3-5 
When these risk factors occur they could increase the likelihood of contributing 
factors to occur as well. For instance, RSIs may occur more frequently during 
stressful situations such as when an unexpected change in the procedure occurs, 
not because of the situation itself but because of the impact these conditions have 
on communication and human factors (eg, teamwork, mindfulness). Therefore, 
interdisciplinary interventions that focus on improving the system culture and 
human factors may help decrease the risk of RSIs. Focusing on modifiable 
interventions that target improvement of human factors or the system culture 
to prevent RSIs is important because many of the risk factors identified by early 
research were not modifiable.



1.	 Moffatt-Bruce SD, Cook CH, Steinberg SM, Stawicki SP. Risk factors for retained surgical 
items: A meta-analysis and proposed risk stratification system. J Surg Res. 2014;190(2):429-
436.  

2.	 Judson TJ, Howell MD, Guglielmi C, Canacari E, Sands K. Miscount incidents: a novel approach 
to exploring risk factors for unintentionally retained surgical items. Jt Comm J Qual Patient 
Saf. 2013;39(10):468-474.

3.	 Stawicki SP, Moffatt-Bruce SD, Ahmed HM, et al. Retained surgical items: a problem yet to be 
solved. J Am Coll Surg. 2013;216(1):15-22. 

4.	 Gawande AA, Studdert DM, Orav EJ, Brennan TA, Zinner MJ. Risk factors for retained 
instruments and sponges after surgery. N Engl J Med. 2003;348(3):229-235. 

5.	 Lincourt AE, Harrell A, Cristiano J, Sechrist C, Kercher K, Heniford BT. Retained foreign bodies 
after surgery. J Surg Res. 2007;138(2):170-174. 

6.	 Steelman VM, Shaw C, Shine L, Hardy-Fairbanks AJ. Retained surgical sponges: A descriptive 
study of 319 occurrences and contributing factors from 2012 to 2017. Patient Saf Surg. 
2018;12(1):20.  

7.	 Steelman VM, Shaw C, Shine L, Hardy-Fairbanks AJ. Unintentionally Retained Foreign 
Objects: A Descriptive Study of 308 Sentinel Events and Contributing Factors. Jt Comm J Qual 
Patient Saf. 2019;45(4):249-258.  

8.	 Steelman VM, Thenuwara K, Shaw C, Shine L. Unintentionally Retained Guidewires: A 
Descriptive Study of 73 Sentinel Events. Jt Comm J Qual Patient Saf. 2019;45(2):81-90.  

REFERENCES


