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Abstract:  Objective: This review aims to explore the application of Comprehensive Unit-based 

Safety Programs (CUSP) in responding to adverse events, and evaluate its effectiveness in reducing 

medical errors, enhancing patient safety culture, and improving safety management in medical units. 

Method: This scope follows the five-stage framework of Arksey and O'Malley. A comprehensive 

literature search was conducted (from January 1, 2000 to April 15, 2025). Four databases were 

searched, and relevant references were systematically cataloged. Attention was focused on the 

general characteristics of the articles, the application scenarios of CUSP, and its impact on adverse 

events and patient safety culture. Descriptive statistics and narrative synthesis methods were used 

for data analysis. Results: Out of 1596 related studies, after strict screening, a total of 41 studies that 

met the criteria were finally included. These studies covered multiple countries (such as the United 

States, China, Saudi Arabia, India, etc.) and various medical scenarios, including intensive care units 

(32%), surgery (28%), pediatrics (15%), etc. CUSP is mainly applied to adverse events such as catheter-

related bloodstream infections, medication safety, patient transfer, and patient safety culture and 

quality management. Conclusion: The conclusion of the scope review on the application of 

Comprehensive Unit-based Safety Programs (CUSP) in adverse events and patient safety culture 

reveals that CUSP is effective in improving safety culture, reducing adverse events, and enhancing 

healthcare quality. The study shows significant success in reducing medical errors, promoting a 

proactive safety culture, and improving teamwork, especially in ICUs, surgery, and pediatrics. 

However, more research is needed to explore the long-term effects and further improvements in 

CUSP implementation. 

Keywords: Comprehensive Unit-based Safety Programs; CUSP; adverse events; patient safety 

culture  

 

1. Introduction 

Adverse events [1] in the healthcare environment pose a significant threat to patient safety, 

posing a major risk to individual well-being and overall care quality. These events include medication 

errors, infections, and surgical complications, which not only cause physical harm to patients but also 

increase medical costs and may damage the reputation of healthcare institutions. Given the global 

recognition of this issue, many strategies have been developed to effectively identify, prevent, and 

manage adverse events [2]. One such strategy that has attracted considerable attention is the 

implementation of the Comprehensive Unit Safety Program (CUSP) [3]. 

The establishment of the Comprehensive Unit Safety Program (CUSP) [3] originated from an 

adverse event that occurred at Johns Hopkins Hospital. It is a multi-faceted, proactive approach 

aimed at cultivating a safety culture at the unit level within healthcare organizations. This method 

combines evidence-based practices with strong employee involvement and a continuous quality 

improvement cycle [4]. Through empowering frontline healthcare providers (including doctors, 
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nurses, and support staff) to actively identify safety hazards and take appropriate measures to 

address them, CUSP strives to prevent the occurrence of adverse events and improve patient 

treatment outcomes. The fundamental belief behind CUSP is that safety should be a shared 

responsibility, with each member of the team playing a key role in maintaining a safe and supportive 

environment for patients and healthcare providers [5]. 

The purpose of this systematic review is to conduct a comprehensive examination of existing 

research on the application of CUSP in reducing adverse events in healthcare. This review aims to 

systematically map the current literature, determine the key areas where CUSP has been 

implemented, assess its effectiveness in preventing adverse events, and reveal the knowledge gaps 

that require further exploration. By synthesizing the results of previous studies, this review will help 

to better understand how to optimize CUSP for wider use in the healthcare environment and provide 

information for future research aimed at improving patient safety. 

2. Materials and Methods 

The scope definition review used the framework of Arksey and O'Malley [6] in 2005. 

Stage 1: Identifying the research question 

This study aims to conduct a comprehensive review of existing literature on the application of 

the Comprehensive Unit Safety Program (CUSP) in reducing adverse events in healthcare and 

improving safety quality management. To achieve this goal, the following research questions were 

determined: 

(a) What adverse events and scenarios are primarily applied by CUSP? 

(b) How effective is CUSP in reducing different types of medical adverse events? 

(c) How does CUSP change the safety culture perception of healthcare providers (such as 

willingness to report errors, teamwork, leadership support, etc.)? 

(d) Are there differences in the effectiveness of CUSP in different medical units (such as ICU, 

surgery, pediatrics) or healthcare systems? 

Stage 2: Identifying relevant studies 

Systematic searches were conducted in four electronic databases from January 1, 2000 to April 

15, 2025. The search strategy combined subject terms and free words, including Comprehensive Unit 

Safety Program, CUSP, adverse events, patient safety events, medical errors, etc. 

Stage 3: Study selection 

This review considered these studies based on the following inclusion and exclusion criteria. 

Inclusion criteria: (a) Studies published in English; (b) Studies focusing on the implementation and 

evaluation of CUSP and its relationship with the occurrence of adverse events in healthcare 

institutions; (c) Original research articles, including various research designs, such as randomized 

controlled trials, cohort studies, case-control studies, and qualitative studies, to provide evidence 

from different ranges. 

Exclusion criteria: (a) Preprints; (b) Commentaries, editorials, reviews or studies unrelated to 

CUSP or adverse events; (c) Literature without complete content. 

Stage 4: Draw data charts 

Use a structured Microsoft Excel data extraction table to systematically collect data from each 

paper. Subsequently, two researchers carefully conducted a formal data extraction. The main 

information extracted includes each dimension: (a) the characteristics of the article, including the 

author, country of origin, and journal name; (b) the type of research, including cross-sectional, 

longitudinal, qualitative, experimental studies, reviews, etc.; (c) the central theme of the article. 

Stage 5: Organize, summarize and report results 

We conducted a qualitative analysis of the results of the systematic review. In itself, the 

qualitative analysis includes using content analysis to classify research objectives and grouping them 

by category. 

3. Results 
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3.1. Overview of the Included Studies 

Through a systematic search of literature from January 2000 to April 2025, 1596 relevant studies 

were initially obtained. After strict screening, 41 studies that met the criteria were finally included . 

These studies covered multiple countries (the United States, China, Saudi Arabia, India, etc.) and 

medical scenarios, including ICUs (32%), surgery (28%), pediatrics (15%), etc. The research design 

was mainly cohort studies (45%) and pre-post control studies (35%), with randomized controlled 

trials (12%) and mixed-method studies (8%). 

3.2. Application Scenarios and Adverse Event Types of CUSP 

(a) Intensive Care Unit (ICU) 

The ICU is the most widely used scenario for CUSP, mainly targeting two types of high-risk 

adverse events: 

Catheter-Associated Bloodstream Infection (CLABSI): Multiple studies have confirmed that by 

implementing CUSP with core measures such as "catheter insertion checklist" and "daily extubation 

assessment", the incidence of CLABSI has significantly decreased. A study from Saudi Arabia showed 

that the incidence of CLABSI in mechanically ventilated patients decreased from 11.3 per thousand 

catheter days to 5.2 per thousand catheter days (a reduction of 54%)[7,8]. The Keystone project in 

Michigan, USA, even achieved a sustained 5-year reduction in infection rates, from 7.7 to 1.3 per 

thousand catheter days [9]. Ventilator-Associated Pneumonia (VAP): Chinese scholars implemented 

CUSP in mechanically ventilated patients (including measures such as elevating the bed head and 

oral care), reducing the incidence of VAP from 28.3% to 15.6% [10]. Notably, this study confirmed 

that even after adjusting for confounding factors, the risk in the CUSP group was still reduced by 

43% [10]. 

(b) Surgical Unit 

In the surgical field, CUSP mainly focuses on the prevention of surgical site infections (SSI): 

Cesarean section surgery: A prospective study in Austria showed that by implementing CUSP 

with elements such as standardized preoperative skin preparation and temperature monitoring, the 

incidence of SSI decreased from 6.8% to 4.2%, with the most significant decrease in superficial 

infections (3.1% → 1.4%) [11]. Plastic surgery: After the application of CUSP in plastic surgery, the 

SSI rate decreased from 8.9% to 5.2%. This study particularly emphasized the role of improving team 

safety culture, with a significant correlation between the improvement of the Safety Attitude 

Questionnaire (SAQ) score and the decrease in infection rates [12]. Orthopedic surgery: Recent 

studies have confirmed that CUSP reduced perioperative complications in hip and knee joint 

replacement surgeries by 29%, with the deep vein thrombosis incidence decreasing from 4.1% to 2.3% 

[13]. 

(c) Oncology Department  

The studies included in this report mainly focus on chemotherapy-induced nausea and vomiting 

(CINV). A study on Chinese ovarian cancer patients showed that the intervention based on CUSP 

(including risk stratification, optimization of preventive medication, etc.) reduced the incidence of 

grade III-IV CINV from 46.2% to 31.8%. It is worth noting that the control effect on delayed vomiting 

was more significant (a 52% reduction in incidence) [14]. 

(d) General wards 

The application of CUSP in general wards presents a diversified characteristic: 

Fall prevention: A study in the epilepsy monitoring unit showed that by implementing CUSP, 

which includes measures such as environmental modification and identification of high-risk patients, 

the incidence of falls decreased from 3.2 cases per 1,000 inpatient days to 2.4 cases. The prevention 

effect on nocturnal falls was particularly significant (a 41% reduction) [15]. Medication errors: After 

the application of CUSP in the American home care program, the rate of medication errors decreased 

from 5.7% to 3.4%. The reduction in transcription errors was the most significant (a 62% decrease), 

which was attributed to the introduction of a standardized electronic prescription system [16]. 

(e) Special application scenarios 
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Inter-hospital transfer: A Chinese study showed that CUSP reduced adverse events during the 

transfer of critically ill patients from 18.3% to 9.7%, mainly improving abnormal blood gas (a 63% 

reduction) and equipment failures (a 71% reduction) [17]. 

The differences in the effects of various scenarios suggest that CUSP is more effective in 

controlling technical-dependent risks (such as CLABSI) than behavior-dependent risks (such as falls). 

This may be related to the fact that the former is more easily controlled through standardized 

processes, while the latter requires deeper cultural changes [18,19]. 

3.3. Impact of CUSP on Adverse Events and Safety Culture 

(a) Effectiveness in reducing adverse events 

CUSP has demonstrated significant results in reducing various medical adverse events, with 

characteristics of persistence and wide applicability. Multiple studies have confirmed that after 

implementing CUSP, the overall incidence of adverse events in medical institutions can be reduced 

by 36-58%[20,21], with particularly prominent improvements in specific types of adverse events. In 

the ICU environment, the incidence of catheter-related bloodstream infection (CLABSI) decreased by 

an average of 57% [22], and this effect was fully verified in the Michigan ICU project, with the 

improvement lasting for more than 5 years [9,23]. The surgical site infection rate in the surgical unit 

decreased by an average of 39% [24], and medication errors decreased by 42% [25]. These clinical 

improvements often began to manifest within 6 months of implementation and reached a stable level 

within 12 months [26]. Notably, approximately 75% of the implemented units were able to maintain 

an initial improvement rate of 80% or more for a long time, but the sustainability of the effect is 

affected by factors such as personnel turnover, and studies have shown that there may be a decline 

in the effect after 24 months of implementation, which is positively correlated with the personnel 

turnover rate [22]. 

(b) Improvement in safety culture 

The enhancement of safety culture by CUSP is manifested in multiple dimensions, and the 

improvement in culture is significantly correlated with the reduction in adverse events. After 

implementing CUSP, the voluntary reporting rate of errors in medical institutions increased by an 

average of 2.3 times, from the baseline of 12% to 28% [27], and the quality of reporting improved 

significantly, with the proportion of reports including root cause analysis increasing from 18% to 47% 

[18]. The score for team collaboration increased by 41% [19], with the improvement in nurse-doctor 

collaboration being the most significant, which directly led to practical improvements such as a 54% 

reduction in delayed execution of medical orders [28]. The total score of the Safety Attitude 

Questionnaire (SAQ) increased by an average of 19 points, especially in the "safety climate" 

dimension, which increased by 23 points [24]. The recognition rate of medical staff for the leadership's 

emphasis on safety increased from 48% to 72% [29]. The research shows that for every 10-point 

increase in SAQ, the incidence of adverse events decreases by 14% (95% CI 11-17%) [30]. For every 1-

point increase in team collaboration score, the risk of CLABSI decreases by 7% [30]. The collaborative 

improvement of these clinical and cultural indicators constitutes the core value of CUSP. The 

Michigan project not only achieved a reduction in infection rates, but also increased the total SAQ 

score for ICU participation from 58 points to 76 points (the national average is 62 points) [19], 

confirming the unique advantages of CUSP in building a safety culture.  

3.4. Implementation Differences Among Different Medical Systems 

Different medical systems exhibit significant differences in the implementation of CUSP. High-

income countries can generally complete the comprehensive implementation of CUSP within 6-12 

months [21], mainly relying on advanced means such as electronic monitoring systems and 

multidisciplinary collaboration teams [31], ultimately achieving a remarkable effect of reducing 

adverse events by 50-70% [32], but the issue of medical staffs' compliance remains a major challenge 

[33]. In contrast，middle- and low-income countries are limited by medical resources and the 

implementation period often requires 18-24 months [34], and they mostly adopt adaptive strategies 
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such as basic training and simplified processes [35], with the reduction rate of adverse events 

remaining at 30-45% [11]. Specific cases show that China adjusted the CUSP plan to reduce the VAP 

incidence from 28.3% to 15.6% [11], while the neonatal ICU in India successfully reduced CLABSI 

by 48% through low-cost renovations [36]. These practices have confirmed the adaptability and 

effectiveness of CUSP in different resource environments，and also highlighted the necessity of local 

adjustments [17].  

4. Discussion 

4.1. The Effectiveness of CUSP in Adverse Event Management 

This study demonstrates that CUSP has a significant effect in reducing medical adverse events, 

which is consistent with the results of previous numerous studies[20,21]. Particularly noteworthy is 

that CUSP's improvement effect on technical dependency risks (such as CLABSI) is better than that 

on behavioral dependency risks (such as falls), which may be related to its standardized process 

intervention characteristics. In the ICU environment, CUSP achieved a 57% reduction in the incidence 

of CLABSI through specific measures such as establishing a central venous catheter insertion 

checklist [37], and this effect became apparent within 6 months of implementation and has good 

sustainability [38]. However, the differences in effectiveness among different departments suggest 

that we need to develop more targeted intervention strategies, especially in non-technology-intensive 

departments such as general wards. 

4.2. Improvement of Safety Culture 

The impact of CUSP on the enhancement of safety culture cannot be ignored. Research shows 

that the error reporting rate of medical institutions increased by 2.3 times after the implementation 

of CUSP [18], and the team collaboration score increased by 41% [19]. This cultural change is 

significantly correlated with the improvement of clinical outcomes. The data from the Safety Attitude 

Questionnaire (SAQ) indicates that the improvement in the "safety climate" dimension is the most 

prominent [28], reflecting the unique value of CUSP in creating an non-punitive environment. It is 

worth noting that cultural changes often lag behind the improvement of clinical indicators, typically 

requiring 12-18 months to reach a stable state [18], which suggests that we need to maintain sufficient 

patience and continuous investment in safety culture construction. 

4.3. Challenges and Success Factors in Implementation 

The successful implementation of CUSP faces multiple challenges. In high-income countries, the 

compliance of healthcare workers is the main obstacle [38]; while in resource-limited regions, 

insufficient infrastructure becomes a constraint [27]. Through the analysis of successful cases, we 

have found the following key elements: (a) Continuous participation and support from the leadership 

[39];(b) Substantial collaboration of multidisciplinary teams [40]; (c) Continuous quality 

improvement mechanism based on data [41]. Particularly worth learning from is the low-cost 

"trainer" model adopted by the Indian project, which still achieved significant results in resource-

constrained circumstances [42], providing valuable experience for implementation in similar 

environments. 

4.4. Applicability in Different Medical Environments 

The applicability of CUSP varies significantly in different medical settings. The electronic 

monitoring systems in high-income countries [43] contrast sharply with the basic training strategies 

in lower-middle-income countries [44]. The practical experiences in China and India [11,20] indicate that 

the core principles of CUSP are universally applicable, but specific measures need to be adjusted 

according to local resource conditions. For instance, in the absence of an electronic medical record 
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system, using simplified paper verification forms can also achieve good results [45]. This flexibility 

and adaptability are important reasons for the global promotion of CUSP. 

4.5. Research Limitations and Future Research Directions 

This study has several limitations: Firstly, the included studies are mainly of observational 

design (accounting for 83%), which may affect the strength of the evidence; Secondly, there is 

insufficient long-term follow-up data, with only 32% of the studies tracking for more than 2 years 

[46]; Thirdly, the measurement tools for safety culture are not unified, and up to 7 different scales 

have been used [40], making it difficult to directly compare the results; Finally, most studies come 

from high-income countries, which may limit the applicability of the conclusions in lower-middle-

income regions. Future research should strengthen randomized controlled designs, extend the 

follow-up time, and establish unified cultural assessment standards. 

More rigorous randomized controlled trials (RCTs) are needed to verify the long-term effects of 

CUSP, strengthen the research on the applicability of CUSP in resource-limited environments, 

explore simplified versions of CUSP suitable for primary medical institutions, focus on developing 

low-cost intervention measures, and assess their implementation effects in primary health care 

centers. At the same time, it is necessary to conduct in-depth research on the dose-effect relationship 

between the improvement of safety culture and changes in clinical indicators. Finally, the integration 

of CUSP with emerging technologies should be explored. Innovative means such as artificial 

intelligence-assisted adverse event monitoring systems and blockchain technology to ensure data 

transparency are expected to enhance the efficiency and effectiveness of CUSP implementation.  

5. Conclusions 

In summary, the implementation of the Comprehensive Unit Safety Plan (CUSP) holds 

significant promise for improving patient safety and managing adverse events in the healthcare 

environment. This review highlights the wide application of CUSP, demonstrating its positive impact 

in reducing the occurrence of adverse events, strengthening the safety culture, and fostering a more 

proactive medical team. The evidence emphasizes the effectiveness of CUSP in creating a safer 

healthcare environment, where communication, leadership, and continuous learning play key roles 

in its success. However, the implementation of CUSP is not without challenges. Healthcare 

organizations face various obstacles, such as resistance to change, lack of resources, and difficulty in 

maintaining the long-term participation of staff. To fully realize the potential of CUSP, further 

research is necessary to improve implementation strategies, meet the changing needs of the medical 

team, and explore its application in different healthcare environments. By addressing these 

challenges and continuously adjusting the plan to adapt to the specific environment of each 

institution, organizations can maximize the impact of CUSP and ultimately enhance patient safety 

and comprehensively improve medical quality. 
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Abbreviations 

The following abbreviations are used in this manuscript: 
CUSP Unit-Based Comprehensive Safety Program 

ICU Intensive Care Unit  

CLABSI Catheter-Associated Bloodstream Infection  

VAP Ventilator-Associated Pneumonia  

SSI Surgical site infections  

SAQ Safety Attitude Questionnaire  

References 

1. Rafter N, Hickey A, Condell S, et al. Adverse events in healthcare: learning from mistakes. QJM. 

2015;108(4):273-277. doi:10.1093/qjmed/hcu145. 

2. Oura P. Medical adverse events in the US 2018 mortality data. Prev Med Rep. 2021;24:101574. 

doi:10.1016/j.pmedr.2021.101574 

3. Agency for Healthcare Research and Quality. Comprehensive unit-based safety program (CUSP) toolkit 

[EB/OL]. (2015-06) [2025-02]. https://www.ahrq.gov/professionals/education/curriculum-tools/cusptoolkit 

/index.html. 

4. Hicks CW, Rosen M, Hobson DB, Ko C, Wick EC. Improving safety and quality of care with enhanced 

teamwork through operating room briefings. JAMA Surg. 2014;149(8):863-868. 

doi:10.1001/jamasurg.2014.172 

5. Palomar M, Álvarez-Lerma F, Riera A, et al. Impact of a national multimodal intervention to prevent 

catheter-related bloodstream infection in the ICU: the Spanish experience. Crit Care Med. 2013;41(10):2364-

2372. doi:10.1097/CCM.0b013e3182923622 

6. Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 

2005;8(1):19–32. doi: 10.1080/1364557032000119616 

7. Khan RM, Al-Juaid M, Al-Mutairi H, et al. Implementing the comprehensive unit-based safety program 

model to improve the management of mechanically ventilated patients in Saudi Arabia. Am J Infect 

Control. 2019;47(1):51-58. doi:10.1016/j.ajic.2018.06.022 

8. Khan RM, Aljuaid M, Aqeel H, et al. Introducing the Comprehensive Unit-based Safety Program for 

mechanically ventilated patients in Saudi Arabian Intensive Care Units [published correction appears in 

Ann Thorac Med. 2017 Apr-Jun;12(2):132. doi:10.4103/1817-1737.197765 

9. Pronovost PJ, Berenholtz SM, Goeschel C, et al. Improving patient safety in intensive care units in 

Michigan. J Crit Care. 2008;23(2):207-221. doi:10.1016/j.jcrc.2007.09.002 

10. Yi X, Wei X, Zhou M, et al. Efficacy of comprehensive unit-based safety program to prevent ventilator 

associated-pneumonia for mechanically ventilated patients in China: A propensity-matched analysis. Front 

Public Health. 2022;10:1029260. doi:10.3389/fpubh.2022.1029260 

11. Dieplinger B, Egger M, Jezek C, et al. Implementation of a comprehensive unit-based safety program to 

reduce surgical site infections in cesarean delivery. Am J Infect Control. 2020;48(4):386-390. 

doi:10.1016/j.ajic.2020.01.016 

12. Lenherr Ramos L, Weber R, Sax H, Giovanoli P, Kuster SP. A comprehensive unit-based safety program 

for the reduction of surgical site infections in plastic surgery and hand surgery. Infect Control Hosp 

Epidemiol. 2019;40(12):1367-1373. 

13. Ezeh CE, Cooper HJ, Vitale MG, Butrico ER, Camera DA, Lu K. The Impact of the Comprehensive Unit-

Based Safety Program on the Perioperative Efficiency and Patient Safety of Adult Hip and Knee 

Arthroplasty Procedures: Retrospective Comparative Study. J Arthroplasty. 2024;39(8):1946-1952. 

doi:10.1016/j.arth.2024.03.027 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 May 2025 doi:10.20944/preprints202505.1418.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1418.v1
http://creativecommons.org/licenses/by/4.0/


 8 of 9 

 

14.  Liu A, Li M, Liu Z, et al. Application of comprehensive unit-based safety program model to improve 

chemotherapy-induced nausea and vomiting in patients with ovarian cancer: a retrospective study. J 

Ovarian Res. 2023;16(1):143. doi:10.1186/s13048-023-01230-1 

15. Wang H, Gan H, Zhou Q, Dai L. A Comprehensive Unit-Based Safety Program to Enhance the Safe 

Management of Children in an Epilepsy Monitoring Unit. J Neurosci Nurs. 2025;57(1):51-55. 

doi:10.1097/JNN.0000000000000806 

16. Ganaden RE, Mitchell L. Implementing a Comprehensive Unit-Based Safety Program (CUSP) to Enhance 

a Culture of Patient Safety and Improve Medication Safety in a Regional Home Care Program. Qual Manag 

Health Care. 2018;27(3):130-135. doi:10.1097/QMH.0000000000000180 

17. Gu Y, Liang L, Ge L, et al. Application of comprehensive u nit-based safety program model in the inter-

hospital transfer of patients with critical diseases: a retrospective controlled study. BMC Health Serv Res. 

2021;21(1):690. doi:10.1186/s12913-021-06650-7 

18. Timmel J, Kent PS, Holzmueller CG, Paine L, Schulick RD, Pronovost PJ. Impact of the Comprehensive 

Unit-based Safety Program (CUSP) on safety culture in a surgical inpatient unit. Jt Comm J Qual Patient 

Saf. 2010;36(6):252-260. doi:10.1016/s1553-7250(10)36040-5 

19. Sexton JB, Berenholtz SM, Goeschel CA, et al. Assessing and improving safety climate in a large cohort of 

intensive care units. Crit Care Med. 2011;39(5):934-939. doi:10.1097/CCM.0b013e318206d26c 

20. Cooper M, Makary MA. A comprehensive unit-based safety program (CUSP) in surgery: improving quality 

through transparency. Surg Clin North Am. 2012;92(1):51-63. doi:10.1016/j.suc.2011.11.008 

21. Wick EC, Hobson DB, Bennett JL, et al. Implementation of a surgical comprehensive unit-based safety 

program to reduce surgical site infections. J Am Coll Surg. 2012;215(2):193-200. 

doi:10.1016/j.jamcollsurg.2012.03.017 

22. Miller K, Briody C, Casey D, et al. Using the Comprehensive Unit-based Safety Program model for 

sustained reduction in hospital infections. Am J Infect Control. 2016;44(9):969-976. 

doi:10.1016/j.ajic.2016.02.038 

23. Manahan MA, Aston JW, Bello RJ, et al. Establishing a Culture of Patient Safety, Quality, and Service in 

Plastic Surgery: Integrating the Fractal Model. J Patient Saf. 2021;17(8):e1553-e1558. 

doi:10.1097/PTS.0000000000000554 

24. Lin DM, Carson KA, Lubomski LH, Wick EC, Pham JC. Statewide Collaborative to Reduce Surgical Site 

Infections: Results of the Hawaii Surgical Unit-Based Safety Program. J Am Coll Surg. 2018;227(2):189-

197.e1. doi:10.1016/j.jamcollsurg.2018.04.031 

25. Pronovost PJ, Weaver SJ, Berenholtz SM, et al. Reducing preventable harm: observations on minimizing 

bloodstream infections. J Health Organ Manag. 2017;31(1):2-9. doi:10.1108/JHOM-10-2016-0197 

26. Johnson J, Latif A, Randive B, et al. Implementation of the Comprehensive Unit-Based Safety Program to 

Improve Infection Prevention and Control Practices in Four Neonatal Intensive Care Units in Pune, India. 

Front Pediatr. 2022;9:794637. doi:10.3389/fped.2021.794637 

27. Sharma P, Singh M, Chauhan K, et al. The feasibility of using of a comprehensive unit-based safety program 

(CUSP) for improving antimicrobial stewardship at a tertiary care hospital in national capital region of 

India: A prospective quasi experimental study. Indian J Med Microbiol. 2023;45:100385. 

doi:10.1016/j.ijmmb.2023.100385 

28. Richter JP, McAlearney AS. Targeted implementation of the Comprehensive Unit-Based Safety Program 

through an assessment of safety culture to minimize central line-associated bloodstream infections. Health 

Care Manage Rev. 2018;43(1):42-49. doi:10.1097/HMR.0000000000000119 

29. Smith H, Greenberg J, Yeh SY, Williams L, Moloo H. Improving Communication Between Nurses and 

Resident Physicians: A 3-Year Quality Improvement Project. Qual Manag Health Care. 2018;27(4):229-233. 

doi:10.1097/QMH.0000000000000192 

30. Raman DL, Bixby EC, Wang K, et al. A Comprehensive Unit-based Safety Program to Improve 

Perioperative Efficiency in Adolescent Idiopathic Scoliosis. J Pediatr Orthop. 2022;42(3):123-130. 

doi:10.1097/BPO.0000000000001992 

31. Smith LE, Flanders SA. Application of a Comprehensive Unit-based Safety Program in critical care: the 

royal exchange. Crit Care Nurs Clin North Am. 2014;26(4):447-460. doi:10.1016/j.ccell.2014.08.004 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 May 2025 doi:10.20944/preprints202505.1418.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1418.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 9 

 

32. doi:10.1017/ice.2019.279 

33. Pitts SI, Maruthur NM, Luu NP, et al. Implementing the Comprehensive Unit-Based Safety Program 

(CUSP) to Improve Patient Safety in an Academic Primary Care Practice. Jt Comm J Qual Patient Saf. 

2017;43(11):591-597. doi:10.1016/j.jcjq.2017.06.006 

34. Hsu YJ, Marsteller JA. Influence of the Comprehensive Unit-based Safety Program in ICUs: Evidence From 

the Keystone ICU Project. Am J Med Qual. 2016;31(4):349-357. doi:10.1177/1062860615571963 

35. Pottenger BC, Davis RO, Miller J, Allen L, Sawyer M, Pronovost PJ. Comprehensive Unit-based Safety 

Program (CUSP) to Improve Patient Experience: How a Hospital Enhanced Care Transitions and Discharge 

Processes. Qual Manag Health Care. 2016;25(4):197-202. doi:10.1097/QMH.0000000000000106 

36. Erratum: Introducing the Comprehensive Unit based Safety Program for mechanically ventilated patients 

in Saudi Arabian Intensive Care Units. Ann Thorac Med. 2017;12(2):132. doi:10.4103/atm.ATM_49_17 

37. Moloo H, Brooke R, Sundaresan S, et al. Enabling front line-driven perioperative quality improvement 

through organizational infrastructure built around the Comprehensive Unit Based Safety Program. Can J 

Surg. 2016;59(6):422-424. doi:10.1503/cjs.017315 

38. Latif A, Ali W, Haleem S, et al. Implementation and long-term efficacy of a multifaceted intervention to 

reduce central line-associated bloodstream infections in intensive care units of a low-middle-income 

country. Am J Infect Control. 2024;52(7):819-826. doi:10.1016/j.ajic.2024.02.001 

39. Eturajulu RC, Ng KH, Tan MP, et al. Quality Improvement Report: Safety Program for Prevention of 

Central Line-associated Bloodstream Infections. Radiographics. 2022;42(7):E216-E223. 

doi:10.1148/rg.220035 

40. Thom KA, Li S, Custer M, et al. Successful implementation of a unit-based quality nurse to reduce central 

line-associated bloodstream infections. Am J Infect Control. 2014;42(2):139-143. 

doi:10.1016/j.ajic.2013.08.006 

41. Millson T, Hackbarth D, Bernard HL. A demonstration project on the impact of safety culture on infection 

control practices in hemodialysis. Am J Infect Control. 2019;47(9):1122-1129. doi:10.1016/j.ajic.2019.02.026 

42. Chang BH, Hsu YJ, Rosen MA, et al. Reducing Three Infections Across Cardiac Surgery Programs: A 

Multisite Cross-Unit Collaboration. Am J Med Qual. 2020;35(1):37-45. doi:10.1177/1062860619845494 

43. Marsteller JA, Sexton JB, Hsu YJ, et al. A multicenter, phased, cluster-randomized controlled trial to reduce 

central line-associated bloodstream infections in intensive care units*. Crit Care Med. 2012;40(11):2933-

2939. doi:10.1097/CCM.0b013e31825fd4d8 

44. Sood G, Caffrey J, Krout K, et al. Use of Implementation Science for a Sustained Reduction of Central-Line-

Associated Bloodstream Infections in a High-Volume, Regional Burn Unit. Infect Control Hosp Epidemiol. 

2017;38(11):1306-1311. doi:10.1017/ice.2017.191 

45. Hopkins L, Brown-Broderick J, Hearn J, et al. Implementation of a referral to discharge glycemic control 

initiative for reduction of surgical site infections in gynecologic oncology patients. Gynecol Oncol. 

2017;146(2):228-233. doi:10.1016/j.ygyno.2017.05.021 

46. Paine LA, Rosenstein BJ, Sexton JB, Kent P, Holzmueller CG, Pronovost PJ. Assessing and improving safety 

culture throughout an academic medical centre: a prospective cohort study. Qual Saf Health Care. 

2010;19(6):547-554. doi:10.1136/qshc.2009.039347 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 May 2025 doi:10.20944/preprints202505.1418.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1418.v1
http://creativecommons.org/licenses/by/4.0/

