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INTRODUCTION

Peripheral intravenous catheter (PIVC) insertion is among the most
commonly performed invasive procedures in hospitalized patients, with
global estimates indicating approximately two billion catheters used
annually.1>2 PIVCs are integral to patient management, serving as essential
conduits for the administration of intravenous (IV) fluids, medications,
blood products, and diagnostic agents.34 The successful placement of a
PIVC is therefore foundational to the delivery of timely and effective care
across a broad spectrum of clinical settings, including emergency and

inpatient environments.”

In acutely or critically ill patients, rapid IV access is critical for initiating
diagnostic and therapeutic interventions.® However, in certain populations,
achieving IV access can be particularly challenging, potentially resulting in

delays that compromise patient safety and clinical outcomes.®”

Difficult intravenous access (DIVA) is typically defined as two or more failed
attempts to insert a PIVC using traditional techniques, in conjunction with a
patient assessment indicating non-visible or non-palpable veins and a
previous history of difficult access.8 DIVA may present acutely due to
sudden illness or may reflect a chronic condition linked to underlying
comorbidities.” Risk factors commonly associated with DIVA include non-
palpable or non-visible veins, body mass index (BMI) >30, a history of DIVA,
and a history of IV drug use (IVDU).8 Despite the frequency of DIVA
encounters, a standardized and universally accepted assessment tool for

identifying DIVA remains absent from routine clinical practice.

Comprehensive PIVC education and training programs, paired with early
recognition and management of DIVA are essential to minimizing repeated
insertion attempts, preventing complications such as venous depletion, and
enhancing the overall patient experience.!% 11 Each unsuccessful attempt can
compromise future access sites and prolong care. Clinicians must therefore
be equipped to identify at-risk patients prior to the initial cannulation
attempt.8 Evidence supports that early identification of DIVA, combined
with vein visualization technology and the use of longer IV catheters can

significantly improve first-attempt success rates 12

The purpose of this position paper is to articulate the clinical significance of
DIVA, examine its implications in inpatient care, and propose a
standardized, evidence-based framework for early identification and effective

management.
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BACKGROUND &
PROBLEM

Peripheral intravenous catheters (PIVCs) are required in up to 75% of patients presenting to emergency departments (EDs)
and in approximately 90% of hospitalized patients.!1:13 National hospital data from the United States indicate that patients
undergo an average of 9.4 PIVC insertions per admission due to the need for multiple restarts due to failure.14 In contrast,
more focused, institution-level studies reported lower rates, ranging from 1.7 to 2.8 PIVC insertions per admission,
however, they did not track comprehensive PIV care throughout admission. 116 Despite the ubiquity of this procedure,
first-attempt success rates can be as low as 56.2%, resulting in significant patient discomfort, increased anxiety, and
inefficient use of healthcare resources.:17 Repeated failed attempts not only delay care but also contribute to vessel trauma,

venous depletion, and higher healthcare costs.18:19

An observational cost-utilization study involving 1,512 patients demonstrated that more than five insertion attempts were
associated with a sevenfold increase in costs compared to a single successful attempt.1? Similarly, a formal cost analysis
conducted in an ED with 64,000 annual patient visits estimated the total financial burden of DIVA cases at approximately
X890,095.11 These findings underscore the substantial economic and clinical consequences of suboptimal vascular access

practices.

Inadequate escalation pathways for managing patients with DIVA further contribute to treatment delays, patient
dissatisfaction, and unnecessary consumption of clinical time and supplies.10 Although DIVA is recognized as a
contributing factor to increased central venous access device (CVAD) use and diminished patient outcomes, its broader
systemic impacts are frequently underappreciated.> Emerging evidence links DIVA not only to prolonged time to establish
IV access but also to downstream delays in laboratory testing, administration of analgesics, and increased length of stay in

the ED.10



PATIENT EXPERIENCE

Patients with DIVA frequently undergo multiple unsuccessful PIVC insertion attempts, often accompanied by procedural
pain and heightened anxiety.14 These repeated failures can erode patient trust in both individual providers and the broader
healthcare system.%>20 Beyond the immediate clinical consequences, such as treatment delays and increased risk of
complications, the psychological impact on patients is significant.” When medical encounters are consistently associated
with pain, fear, and failure, patients may develop avoidance behaviors and become reluctant to seek necessary care in the

future.

Negative experiences with PIVC insertion are often shaped not only by the outcome of the procedure but also by the
clinician's level of technical skill, clinical judgment, and the quality of communication with patients and their families.20-21
Evidence indicates that patients who are satisfied with their PIVC experience are more likely to report satisfaction with
their overall hospital stay.20 As such, targeted efforts to improve vascular access competency, procedural pain
management, and patient-centered communication may lead to improved patient satisfaction and better clinical

outcomes.20

For hospital leaders, it is critical to recognize that patient experiences with common procedures like PIVC directly
influence hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) scores, which are publicly
reported and incorporated into Center for Medicare and Medicaid Services (CMS) Hospital Value-Based Purchasing (VBP)
program.22-23 Poor patient experience can negatively affect reimbursement and damage institutional reputation, while

sustained improvements may support both financial performance and market competitiveness.22-23



Although PIVC insertion is commonly regarded as a routine clinical procedure, it can present significant challenges in
specific patient populations. Numerous evidence-based risk factors for DIVA have been well established in the literature,

highlighting the importance of early identification and tailored intervention strategies.

Eisk Factors Dizcussion

Wessel Anatomy Patients with non-visible and/or non-palpable veins due
to the challenges in identifying or cannulating a suitable
1'&1'.11':"':'1

Obesity Patients with a BMI > 30 i3 associated with increased

subcutanecus tissue, which can obscure veins making
them difficult to palpate or visualize ®

History of DIVA

A history of previous difficult access 15 the strongest
predictor of future DIVA *° Patients with a documented
history of DIVA are nearly five times more likely to
experience challenges during subsequent PIVC insertions
compared to patients without a history of difficult
access.®

History of IVDU

Weszel damage and sclerosis are common in patients with
a history of INDU, significantly limiting the availability
of accessible veins for a successful PIVC insertion *

Chronic conditions

Chronic conditions frequently associated with DIVA
include diabetes, sickle cell anemia obesity, cancer, end
stage renal disease and dehydration, all of which can
adversely affect vein quality and accessibility ="

Skin Tone

Darker skin pigmentation can reduce vein visibility,
increasing the difficulty of PIVC insertion when relying
zolely on visual assessment

Sex

Females have a threefold higher risk of DIVA compared
to males, which may be partially attributed to a higher
prevalence of ostecarticular conditions. ™

Age

Elderly patients often experience vascular changes
including loss of thickness of the dermal skin layer,
thickening of the tunica intima‘media and loss of
connective tissue which may contribute to fragile, less
elastic veins '

Compromized Skin Integrity

Patients with compromized skin integrity often present
challenges for PIVC access because of fewer viable sites
and a heightened risk of infection at the IV site *! %

Hemodynamic Status

Dehydration, peripheral vasoconstriction, and edema can
malke PIVC inzertions challenging by compromising vein
visibility and reducing vessel diameter




EVIDENCE-BASED PRACTICES FOR
DIVA PATIENTS

Delivering safe, effective, and patient-centered care to individuals with DIVA necessitates the integration of evidence-based
knowledge, clinical expertise, and patient values.3! This comprehensive approach supports clinical decision-making that is
both informed by current research and responsive to the unique needs and preferences of each patient, thereby promoting
consistency and quality in vascular access care.3! The following evidence-based practices represent core strategies for

improving outcomes in patients with DIVA.
Early Identification of Patients at Risk for DIVA

A DIVA risk assessment scale, when used prospectively, enables early identification of patients at increased risk for failed
peripheral IV insertion attempts.24 This proactive approach facilitates timely use of vein visualization technology,
improving first-attempt success rates, minimizing delays in care, reducing patient discomfort, and preserving venous
integrity.2%33 Implementing a DIVA risk assessment tool aligns with patient safety goals, enhances clinical efficiency, and

reinforces the delivery of evidence-based vascular access care.8:24

Hospitals may choose to develop an internal DIVA risk assessment scale or adopt an evidence-based version to support
consistent identification of at-risk patients.3-34 Core elements commonly included in such tools are non-visible or non-
palpable veins, a history of DIVA, BMI>30, and a history of IVDU.8 These four evidence-based criteria are among the

most frequently cited in the literature and have been shown to reliably predict insertion difficulty.

Several evidence-based risk assessment models incorporate these factors, including the A-DIVA Scale, C-DIVA Scale, and
the A-DICAVE Scale.24:35:37 While each tool varies slightly in structure and intended care setting, all share the objective
of prospectively identifying high-risk patients to support early clinical intervention and guide appropriate escalation

strategies.4

Additionally, the acronym SAFE (See, Ask, Feel, and Evaluate BMI) developed by Bahl et al., is a quick assessment tool
designed for rapid use in time-sensitive environments.8 This tool further supports consistent decision-making under

pressure and enhances the likelihood of timely, successful vascular access. The tool below incorporates the SAFE Rule.$



Evidence-Based DIVA Risk Assessment Scale (>1)

Assessment of nonvisible or nonpalpable veins 2
Previous history of DIVA 1
BMI =30 1
Previous history of IVDU 1

Adapted from Bahl A, et al. ] Infus Nurs. 2024 Mar-Apr 01;47(2):96-107. Point values and scoring criteria developed by the
Association for Professionals in Infection Control and Epidemiology (APIC). Used with permission.

An early escalation pathway offers a structured, systematic approach to managing patients with DIVA, promoting timely
vascular access and optimizing the use of clinical resources.3” When DIVA is anticipated, based on risk assessment, or
following an unsuccessful initial attempt, the pathway should prioritize the use of adjunct technologies such as vein

visualization to improve insertion success.3”

The escalation pathway outlined below provides a stepwise framework for clinicians, guiding the selection of appropriate
interventions based on patient-specific needs and clinical context. This approach supports consistent decision-making,

enhances procedural success, and aligns with best practices for evidence-based vascular access management.38
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Vein Visualization Tools

Vein visualization technology plays an essential role in the management of patients with DIVA. Devices such as
ultrasound and near-infrared imaging enhance clinicians' ability to locate and cannulate veins that are neither visible nor
palpable through traditional methods.3! Among these, ultrasound is the most widely used modality due to its capacity to
provide real-time, dynamic imaging, enabling precise vein identification and significantly improving insertion success
rates.26:31 Near-infrared technology may enhance first-attempt cannulation success by providing real-time visualization
of superficial vein patterns and orientation. It does not reliably provide information on vein depth which is more

accurately assessed using ultrasound.3!

Several additional technologies are emerging to support vascular access in complex cases. These include
transillumination using light-emitting diodes, multispectral cameras, electrical stimulation, and robotic systems
integrated with artificial intelligence.3%40 These innovations aim to improve first-attempt success, minimize patient

discomfort, shorten time to access, and reduce the need for escalation to a CVAD.39-40

Each vein visualization device relies on a distinct technological approach to vessel identification. Their efficacy is
influenced by factors such as patient anatomy, comorbid conditions, and the experience and technical skill of the
operator.3? As no single modality is universally effective, tailoring the device use to individual patient characteristics is

essential to overcoming access challenges.40

To ensure safe and effective use, clinician training in the operation of vein visualization technologies must be both
documented and reviewed on a regular basis. Initial and ongoing competency development is critical for maintaining
alignment with current evidence-based practices and institutional policies.31 Hospital leadership should assess the
clinical benefits, risks, and cost implications of each technology to guide investment decisions and prioritize tools that

enhance first-attempt success and meet the specific needs of their patient population.3?

Vessel Health and Preservation and Appropriate Vascular Access Device Selection

The Vessel Health and Preservation (VHP) model integrates evidence-based guidelines to support thorough vessel
assessment, appropriate device selection, and effective insertion and management of vascular access devices.33
Preserving vessel integrity is essential to minimize vascular damage and enhance patient safety.#1 The primary objectives
of the VHP model are to improve care quality, reduce device-related risks, increase patient satisfaction, and optimize

healthcare resource utilization.33

To accomplish these goals, clinicians must select the most suitable vascular access device based on the patient's
prescribed therapy, diagnosis, and overall clinical condition.3! Peripheral vascular access devices include short PIVCs,
long PIVCs, and midline catheters. Short PIVCs are inserted into superficial veins and are intended for short-term
therapies.#2:43 In contrast, long PIVCs and midline catheters have an extended length and remain fully within the vessel

lumen, allowing for longer dwell times. 31



When long PIVCs and midline catheters are placed into deeper veins, they are associated with extended dwell times and
lower complication rates compared to short PIVCs.31:42 This approach is especially beneficial for patients with DIVA
who often experience multiple failed attempts with short PIVCs. In DIVA patients, early use of ultrasound-guided
insertion of a long PIVC or midline catheter improves first-attempt success, supports vessel preservation, reduces delays

in treatment, and enhances patient satisfaction.31:44

Patient-Centered Considerations

To advocate for and protect patients with DIVA who often endure multiple PIVC attempts, a standardized approach is
essential. This approach should include early identification using an evidence-based risk assessment tool, clearly defined
escalation pathways, integration of DIV A alerts within the EMR, ready access to vein visualization technologies, and the
involvement of clinicians trained in these advanced vascular access techniques.” Establishing an appropriate
infrastructure involves comprehensive education and training, availability of vein visualization tools, and clinical
oversight in areas with high PIVC utilization. Evidence demonstrates that IV access is achieved more quickly and

efficiently when performed by clinicians with specialized training.10

Patients with DIVA who receive early intervention using vein visualization technology during PIVC placement may
experience reduced pain and anxiety associated with multiple venipuncture attempts.8 Furthermore, a team-based
approach to managing DIV A has been perceived by patients as improving communication and fostering greater
confidence in their clinicians.20 These findings underscore the importance of incorporating patient perspectives,
particularly from individuals with prior relevant medical experiences, to enhance PIVC success and promote patient-

centered care.

Policies and Procedures Addressing DIVA

Policies and procedures offer a structured framework that guides healthcare organizations in delivering safe and effective
patient care.3! Developing a policy specific to DIVA establishes standardized processes for identifying and managing IV
access challenges.4> This policy should be created collaboratively with input from key stakeholders across the

organization to ensure comprehensive and practical implementation.8

A DIVA policy must include explicit criteria for identifying patients with difficult IV access, which can be achieved
through the use of an evidence-based risk assessment scale or through proactive documentation within the EMR.37 The
policy should also define an escalation pathway and set limits on the number of insertion attempts, recommending no
more than two attempts per clinician.46 Additionally, it should outline educational requirements and the demonstration

of both initial and ongoing competency among clinicians responsible for vascular access.4>

Staff Education and Competency

Difficult intravenous access (DIVA) continues to present a significant challenge within hospital settings and necessitates

focused educational initiatives to facilitate timely and successful PIVC insertions.



Comprehensive training programs, supported by institutional commitment, have demonstrated that ultrasound-guided
peripheral IV insertion can be effectively taught and implemented by clinicians.40 Such education and practical training
should encompass early identification of patients with DIVA prior to the initial PIVC attempt, thorough understanding
of escalation pathways, and the optimal utilization of vein visualization technologies, including but not limited to

ultrasound.31-47

To ensure competency and sustain high performance, staff education should be structured around a formalized,
evidence-based curriculum that includes both didactic and hands-on components. Simulation-based training has been
shown to enhance procedural confidence and skill retention, particularly when managing patients with DIVA.48
Competency validation should include supervised insertions, proficiency checklists, and ongoing assessment of
outcomes such as first-attempt success rates and complication reduction. Institutions may also consider designating
specialized vascular access teams or champions who provide mentorship, reinforce best practices, and serve as resources
for real-time support. Embedding these practices into annual competency reviews and onboarding protocols for clinical
staff helps to maintain a consistent standard of care and improve patient outcomes in populations with known vascular

access challenges.4?

Documentation and Clinical Decision Support Systems

Accurate documentation of PIVC insertion is essential for ensuring continuity of care and meeting established infusion
standards of practice. Standardized documentation should include the clinical indication for insertion, anatomical site,
use of vein visualization technology, number of insertion attempts, pain management strategies, dressing type, and

securement method.31

To support comprehensive documentation and promote high-quality, evidence-based care, clinical decision support
systems (CDSS) can be integrated into electronic medical records (EMR) and computerized provider order entry
(CPOE) systems.?0 These technologies enhance clinical decision-making by providing access to relevant patient history,
targeted knowledge, and care-specific recommendations®0 CDSS tools are typically used at the point of care to deliver

real-time, evidence-informed alerts and guidance->1

Some systems are designed to incorporate artificial intelligence to identify patients at risk for DIVA, using criteria such
as a documented history of multiple failed attempts, BMI >30, or prior use of visualization technology.51 Implementing
a DIVA alert within the EMR or CPOE can improve workflow by prompting early escalation to a vascular access

specialist or a clinician trained in the use of advanced insertion technologies.

Quality Improvement and Data Collection

Quality improvement initiatives should incorporate systematic data collection focused on the early identification of
patients with DIVA, adherence to established escalation pathways, number of insertion attempts, and intended dwell
times. This data is essential for evaluating the effectiveness of vascular access programs and identifying areas for

improvement.27



Clinical decision support systems can facilitate this process by integrating DIVA alerts and leveraging collected data to

monitor trends and enhance clinical decision-making. 43

Regular audits of documentation are also necessary to detect patient safety risks related to missed identification or
inadequate escalation of DIVA cases.31 These efforts require a coordinated, organization-wide approach to ensure
consistency in practice and improve PIVC outcomes.4© To support these objectives, many institutions have established
specialized vascular access teams, super-users, or dedicated clinical teams tasked with providing timely and reliable

PIVC insertion for patients with difficult access.

Association for Vascular Access (AVA): Practice Recommendations for DIVA Patients

1. Early Identification of Patients at Risk for DIVA

Use an evidence-based DIV A risk assessment scale before first vascular access attempt.

2. Escalation Pathway

Implement an early escalation pathway for patients with DIVA.

3. Vein Visualization Tools

Employ and prioritize the use of vein visualization technologies available within the clinical care setting.

4. Vessel Health Preservation and Appropriate Vascular Access Device Selection

Consider evidence-based guidelines for vessel assessment and choose the most appropriate device.

5. Patient-Centered Considerations

Advocate for patients with DIVA.

6. Policies and Procedures Addressing DIVA

Develop and implement policies and procedures addressing patients with DIVA.

7. Staff Education and Competency

Support and execute comprehensive education and training programs addressing DIVA.

8. Documentation and Clinical Decision Support Systems
Standardize documentation protocols combined with clinical decision support systems integrated within EMRs

and computerized provider order entry (CPOE) systems.

9. Quality Improvement and Data Collection
Incorporate quality improvement initiatives and systematic data collection focused on early identification of

patients with DIV A, adherence to escalation pathways, number of insertion attempts, and intended dwell times.



CONCLUSION

Difficult intravenous access (DIVA) has become an increasing challenge for patients and clinicians worldwide, negatively
impacting patient safety and the quality of care provided.37-46 The implementation of adjunctive tools such as DIVA risk
assessment scales, escalation pathways, electronic alerts, and vein visualization technologies supports the delivery of
patient-centered, high-quality care by enabling early identification and timely intervention. When these tools are effectively
integrated into clinical practice, they contribute to improved patient satisfaction, lower rates of failed PIVC attempts, and

more efficient utilization of clinical resources and supplies.3?

To effectively manage the complexities of DIV A, healthcare organizations should adopt a proactive approach that includes

establishing specialized vascular access teams, super-users, or designated clinicians. This strategy fosters a culture aimed at

improving clinical outcomes and enhancing the patient experience.40
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