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Background Methods & Implementation

Purpose
The purpose of this evidence-based practice (EBP) project was 
to educate Same-Day-Surgery nurses (SDS RNs) and 
Registered Nurse Student Anesthetists (RNSAs) at the 
University of Cincinnati Medical Center (UCMC) in ultrasound 
guidance for PIV insertions, thus improving outcomes and 
decreasing complications in patients with DIVA.

Literature Review
Definition of difficult intravenous access (DIVA):

o Two or more failed attempts at PIV access using traditional techniques
o No visible or palpable veins
o Stated or documented history of DIVA

Ultrasound guidance vs traditional landmark or palpation approach:
o In patients with DIVA, ultrasound is superior
o Ultrasound decreases pain, anxiety, and the use of central venous catheters

Transverse vs longitudinal:
o The transverse approach is regarded as superior for learning

Vein selection:
o Veins in the forearm and antecubital region have the longest survivability
o Veins in the upper arm have the worst survivability
o Veins between 0.3cm and 1.5cm in depth have a higher chance of success
o Veins with diameter > 0.4cm have a higher chance of success

Teaching methods:
o Benner's Novice to Expert Theory as a framework
o Utilize Plan-Do-Study-Act cycles as part of the Institute of Healthcare 

Improvement's Model of Improvement
o Mixed pedagogic modality

Target Populations (IRB approval obtained):
o Same-Day-Surgery RNs
o Second-year Registered Nurse Student Anesthetists
o Third-year Registered Nurse Student Anesthetists

Pretest:
o Baseline knowledge and confidence scores were obtained 

before the education and simulation intervention
Education:

o 20-minute PowerPoint presentation
§ Instructional videos

o Didactic teaching followed by hands-
on simulation

o Competence should be obtained on the 
simulation model before progressing to 
patients

Evaluating competence:
o 10 successful ultrasound-guided PIV 

insertions for competence
o 40 for proficiency
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Peripheral intravenous catheter (PIV) insertion is a common and essential procedure performed 
by healthcare providers across various clinical settings. However, despite its routine nature, PIV 
insertion can be challenging in patients with difficult intravenous access (DIVA). Difficult PIV 
insertions can lead to multiple attempts, patient discomfort, delayed treatment initiation, and an 
increased risk of complications such as infection. The use of ultrasound guidance for PIV 
insertion has been shown to mitigate these challenges and improve care for patients with DIVA.
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o Knowledge tests and confidence 
assessments were developed from 
examples found in the 
literature review and administered 
to learners via paper copies

o Confidence Evaluation (Left)
§ 6-question Likert scale 

assessment
§ 30-point scale: 1 - No 

confidence; 5 - High confidence
o Knowledge Evaluation (Below)

§ A 12-question test

Simulation:
o Hands-on practice using Blue Phantom gel models
o Real-time feedback from instructors

Posttest:
o Knowledge and confidence scores were evaluated 

immediately after the intervention
o Repeated 2 weeks later

o 66 total participants: 19 SDS RNs, 29 RNSA 2s, 18 RNSA 3s
o Paired t-tests were used to evaluate the scores before and after the education and simulation intervention
o Across all 3 cohorts, there was a statistically significant (p < 0.01) increase in knowledge and confidence following the 

education and simulation
§ Knowledge scores decreased slightly in the 2-week posttest; while confidence scores continued to increase
§ Statistical significance was observed from both the pretest to the immediate posttest and the pretest to the 2-week posttest

The results from our EBP project demonstrate that education and simulation can increase learners' knowledge and confidence in 
performing ultrasound-guided PIV insertions. Although learners' knowledge decreased from the immediate posttest to the 2-week 
posttest, the overall increase in knowledge retained was statistically significant (p < 0.01). Furthermore, across all the cohorts, 
confidence continued to increase in the immediate and 2-week posttests. In conclusion, having more SDS RNs and RNSAs at 
UCMC with the ability to utilize ultrasound for PIV insertions will improve care for patients with DIVA. However, further study 
is needed to analyze the direct impact of ultrasound-guided PIV insertion education to patients with DIVA at UCMC.
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